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Explanatory  Note 
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for  Volume  71.  An  asterisk  (*)  indicates  an 
Illustrated  article,  and  (n),  (ns),  note,  notes, 
chiefly  used  for  flne-print  ones.  An  editorial 
referring  to  an  article  may  be  indexed  simply 
by   appending   the   page   number. 
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Abrams,  D.  A.     Excess  water  in  concrete....   330 
Abutment,    Thompson    curved    concrete,    pat- 
ented    *393 

ACCIDENTS 

See   also   "Fire,"   "Flood,   "Storm." 
— Bridge,  Cohoes,  Motor  truck  through. ..  (n)*484 
— Bridge-falsework     collapse,     Spokane     con- 
crete-arch *292,  Ralston  *314,  Ed.., 366 

— Bridge,  Milwaukee  bascule — Strikes  steamer  493 
— Bridge,    Que. — Discussion.      Godfrey,    *161, 

Traction  brake.     Meyers ♦SIS 

— Bridges,  Kan.   teamsters  must  inspect. ..  (n) 333 
— Building,  Hyatt-Buick,  Kan.  Cy.,  roof  truss 

buckles    *293 

—Building— Mullen  &  Buckley  fire 82,  79 

— Building — Roof    failure    under    snow,    Law- 
rence,  Mass.     Cortright *399,   405 

— Cleveland  water-tunnel  explosion. .  .*97,    (n)214 
— Derrick-boom  dry  rot  causes  fatal  accident, 

Portland,   Ore.     Blood *410 

^Elephant  Butte  dam.  Deaths  at  air  inlet...   453 
• — Grade-crossing  accidents.  Scheme  to  avoid. 

McMullen  (n)  *524 

— Manhole   explosion.   South  Bost (n)     85 

— Railways  : 

Penn. — Fatal  collision,  Mt.  Union (n)   413 

— Sewer-tunnel  explosion,  St.  Paul.     Herrold, 

(n)   156 

— Snowslide,  Fatal,  Idaho  mine (n)   413 

— Tank,  Wooden,  burst.  Springfield,  L.  I..(n)   374 
— Water  main  broken,  Brookline,  Mass. ..(n)    333 

Acheson,  W.  M.     Concrete  roads 317 

Activated  sludge,  Chi.  packing  houses. ...  (n)   454 
Activated-sludge  plants,  Houston,   Tex.     Wil- 

liford  •236 

Activated-sludge  power  costs.     Requardt,  with 

Whitman    ♦IS 

Activated  sludge,  San  Marcos.     Elrod *249 

Activated-sludge  tests,   Pasadena 373 

Activated  sludge,  Worcester 213,  384,  406 

Adding-machine    uses.      Fuller 441 

Advertising,  New  departure  in 527 

Aerial   cableway.     See  "Cableway." 
Air-blowing  costs  for  activated  sludge.     Whit- 
man        ♦IS 

Air  chisels  for  clay.  Shore  tunnel ^232 

Air   drill.   Wood   hand-hammer (n)   128 

Air   flow  through  orifices   against   back  pressure ; 
making     venturi     meter     read     accurately. 

Nelson    ♦ig 

Air  inlet.  Elephant  Butte  dam.  Fatal  accident  453 

Air  meter,  Denver  compressed (n)     48 

Air  meters,  Houston  activated  sludge ^237 

Air  pressure,   51-lb.,  Metropolis  bridge  foun- 
dations     ^462 

Air  fool,  Patching  brick  pavement  wlth...(n)   *34 

Air  valve,  Mesta  thin-plate (n)   256 

Alderman,  C.  A.     Depew  concrete  pavements, 

*361,    (n)^484 

Alderson,  G.  F.     Hauling  comparison 283 

Alidade.  Plane-table,  with  elbow  eyepiece,  (n) ♦456 

Allen,   H.   A.      Chi.   garbage  reduction 359- 

Allen,   R.   B.      Siphon   spillway ^189 

Alley  returns.  Paving,  in  Chicago ^112 

Alter,  J.   C.     Bucking  drifts,  Wyo ^396 

Alternating-cur.   rectifiers,   Small.   G.   E. . .  (n)   168 
Alum,   Five  water-works   make  filter — Colum- 
bus,   Ohio,    described   by    Hoover ;   Trenton, 
N.   .1.      Daggett ;   Springfield.   Mass.      Loch- 
ridge  ;  Montreal,  Can.,  ♦4.  36,  Omaha,  Neb.  ' 

Prince    ♦54 

Alum  waterproofing  of  concrete ♦179 

Alvord,  J.   W.     Sewer  outlet ♦gs 

American  Academy  of  Engineers 413 

American  Asso.  Engineers — Meets  membership 
problem,   etc 333,    (n)   335 
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American     Asso.     Adv.     Science — Private-re- 
search results  wanted 204 

American    Concrete    Inst,    meeting    289,    291, 

317,  319,  327,  363,    (n)    168 

American  Concrete  Pipe  Asso 330 

American  Elec.   Ry.  Asso (ns)  284,  324 

American  Industrial  Comra.  report 117,  202 

American  Inst.  Consulting  Engineers — Ethical 

questions   answered 371 

American  Inst.  Electrical  Engineers — Pres.  H. 

W.  Buck.     By  Emmet +267,  270 

American  Inst.  Mining  Engineers. 407,    (ns)87,  375 
American  Inst.  Weights  and  Measures,  (ns) 88,  375 

American  Mfg.  Export  Asso 117,  202 

Ame.rlcan  Pub.  Health  Asso ^134 

American  Ry.  Eng.  Asso.  *30,  65,  (n)47,  Pres. 
A.    S.    Baldwin.      By    Randolph,    *267,    271, 

Cliicago  meeting 531 

American    Road    Builders'    meeting    238,    290, 

Correction    (n)  408 

American   Soc.  Auto.   Engineers 158 

American  Soc.  Civil  Engineers — Sketcli  of 
Pres.  Pegram.  By  Buck  *266,  Valuation 
comm.  report  37,  Average  earnings  of  civil 
engineers  *40,14i,  286,  Adding  three  stories 
to  Engineering  Societies'  building  *66,  77. 
Annual  meeting  141,  Road-comm.  report 
discussion  163,  Steel-column  comm.  report, 
203,  Badges  for  Junior  Members  (n)38. 
Meeting  plans  (n)88,  Cleveland  asso. 
(n)168,  Portland,  Ore.,  sewer-bids  investi- 
gation     (n)   474 

American  Soc.  Engineering  Contractors 166 

American   Soc.  Mechanical   Engineers   3,   359, 

407,  Pres.  L  N.  Hollis.     By  Cooley *267,  269' 

American  Soc.  Testing  Materials (n)   335 

American    Water-Wks.    Asso. — 111.    sec.    480, 

493,    (n)495 
American    Wood    Preservers'    Asso.    discusses 

block  paving,  etc 210,   (n)215 

Americanization  Asso.,  Natl. — Prize  offer,  (n)   509 

Americanization,   Engineers  discuss 157 

Anderson,  W.  S.     Old  macadam  as  pavement 

foundation    193,   529 

Anheuser-Busch    "Bevo"    byilding *394 

Anthony,  C.  G.  Saratoga  springs  *99,  Ex- 
ploring deep  well  by  gas  seal 227 

AQUEDUCTS 

— Catskill — Excess  rock  excavation  in  tunnels. 

Zipser   *342 

— Winnipeg  aqueduct,  Delivering  mixed  con- 
crete along.     McLean ^510 

Arcaded  cantilevers  cased  in  concrete  feature 

Hanover   St.    bridge,   Baltimore ^497 

Arch  bridge  and  dam.  Concrete ^377 

Arch  bridge.   Concrete,   Rockford +378 

Arch,    Detroit-Sup.    viaduct    crack ♦356 

Arch,    Spokane,   collapse   *292,   Ralston    *314, 

Ed 366 

Arches,  Concrete  bridges  with  through ^272 

Arches,   Erecting   church   dome ^400 

Arches,    One-span    concrete,    widen    two-arch 

stone  bridge,  Cuyahoga  Falls,  0 ^140 

Architects,   Licensing,    Indiana (n)   333 

Architecture — Concreting     steelwork,     Pelham 

Ave.  elevated  station ♦24 

Areas,   AverlU's   short   method   of   calculating 

— Limitations    (n)    244 

Ark.,    N.    E.,   land    reclamation (n)    2.")2 

Armour  plant.  St.  Paul,  pile  tests (n)    305 

Army.      See   "War,"   "U.    S." 

Art  and  ornament  in  bridges.     Warner 120 

Art  gallery  on   200-ft.    bridge,   Chi ♦460 

Asphalt.      See    also    "Pavements,"    "Streets," 

"Roads.'' 
Asphalt-mastic  mixer.  Barber  Iroquois  Wks.'. 

(n)^406 

Asphalt-paving    statistics (n)     17 

Asphalt-sand   pavement,   "Bitosan" <n)   536 

A.ssessment      classification      surveys,      Calif. 

Marshall   ^476 

-Vssociated  Technical  Societies,  Bait 84 

Astor  dinner  on  Americanization 157 

Atlanta,   Ga. — Engineers  aid  city 412,    (n)294 

Aurora,  111. — Ry. -grade  changes,  etc ♦473 

Au.stin,      Tex.  —  Sewage-flow      measurements. 
Montgomery    *57 ,    Sewer    In    creek.      Mont- 
gomery ^424.  Telephone-merger  ordinance..   124 
Automobile.      See  "Motor   vehicles." 
Averill's      area-calculating      nietliod — Limita- 
tions     (n)   244 

Aviators,  Need  of  maps  for (n)471 

B 

Bailey,  E.  A.     Driving  concrete  sheetpiles. .  .♦320 
Baird,  S.   P.     Surveying  country  highways.  ..  ♦ISO 

Baker.  I.  O.     Chi.  pavement  report "..38,  288 

Baldwin,  Pres.  A.  S.     By  I.  Randolph.  .  .♦267,  271 
Ballast-cleaning    device,    Clough's,    on    N.    Y. 
Cent (n)  ♦364 

BALTIMORE,   MD. 

— As.soclated   Technical   Societies 84 
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BALTIMORE,  MD.— Continued 
— Bridge,    Hanover    St.,    Arcaded    cantilevers 

cased   in   concrete   feature ^497 

— Paving  failures.  Sunken  stone  header  pre- 
vents.     Wllllar (n)   ^76 

— P.    R.R.   facilities   enlargement (n)   253 

— Repaying  work.  To  continue (n)     45 

— Street-cleaning   equipment.    Motor (n)   249 

Barfield,    Ark. — Moving    town (n)     34 

Barge.     See  "Boat." 

Battle     cruisers.     Engineers     protest     against 

elec.   drive   for 245 

Bay  City,  Mich. — Safer  water  urged 178 

Bayonne,   N.   J. — Macadam   pavement ^136 

Belgian    relief    work    organized    by    an    Am. 

engineer  207,  Correction (n)   329 

Belief ontalne,   0. — Concrete   paving 192 

Belt  finishing  of  concrete  pavements.     Bush- 

nell     197 

Bethlehem-Chile  mines   locomotives 459 

Bethlehem   furnaces.  Potash  from 407 

Bevo  bldg..  St.  Louis,  excavation *Z9i 

Biles,  G.  H.     Patching  bituminous  pavements  199 
Bilger,    H.    E.      Concrete-road    turnouts    poor 

practice    185 

Binding  "Engineering  News."     Kinder 204 

Binding   engineering   papers.      Ruddock. ..  (n)   324 

Birmingham,  Ala. — Poor  sewers 493 

Bits,   Air-chisel,    Milwaukee   tunnel ♦232 

Bituminous.        See      "Pavements,"      "Roads," 

"Streets." 
Black,  Chief  of  Engineers.     Seacoast  defenses  157 

Blair,  W.  P.     Brick-paving  tests 507 

Blast  furnaces  and  cement  kilns  as  producers 

of     potash 406 

Blasting  Coenties  Reef,  N.  Y.     Dion 112 

Blood,  H.     Derrick-boom  accident ^410 

Blueprints — Keeping  tab  on  revised  drawings. 

Wolf    ^73 

Boat,  Dredge  raises  sawdust (n)    .  7 

Boat  motor.  Jewel   portable (n)416 

Boat — Salvaging    Hawaiian    scow (n)    ^34 

Boat — Transporting  oil  tanks  by  scow....(n)   ^75 

Bock's  meter-regearing  slide   rule *Zl 

Bohannan's    track    support ^403 

Bohemia,    Dam    failure    In ♦isg 

Boiler  plant,  N.   Y.   Steam  Co. — Foundations, 

etc ^481,  ^508,   326 

Boiler-scale  remover,  Perolin (n)416 

Boilers,     Steam,     for     utilizing     waste     heat. 

Pratt     407 

Boom   break,  Portland,   Ore.     Blood ♦4io 

Booth,   G.    W.     Boston   high-pres.   fire-service 

controversy    448 

Boric-acid  removal  from  volcanic  steam,  Lar- 

darelo,    Italy.      Mason 328 

BOSTON,  MASS. 

— Elevated  Ry. — Crushed  stone  used  on  sand 

tracks   after  tests ^199 

— Engineers     Rebuked    by    Fire    Underwriters 

for   treatment   of   78,   For   inefficient   fire 

service  83,  Conditions  In  Public-Wks.  Depf. 

Murphy    327,    More    light    on    high-pres. 

fire-service   controversy.     Booth 448 

— Exposition  In    1920 (n)   288 

—Water — Electrolysis  survey (n)  244 

— Water-meter  controversy 325,  331 

Boston  Soc.  Civil  Engineers 142 

Bradshaw,   T.     Toronto  debt 118 

Brady.  C.  T.,  Jr.  Transit  and  stadia  topog- 
raphy"   442 

Brake.  Traction,  for  Quebec  bridge  suspended 
span.      Meyers ^513 

Breakwaters,  Panama  Canal,  Making  large 
concrete  blocks  for ♦182 

Breed,' H.  E.     Concrete  pavements 238 

Brick.     See  also  "Pavements,"  etc. 

Brick,  Cleaning  cement  wash  from (n)   329 

Brick  or  concrete  sewers.  Relative  advantages 
of,   Chi 490 

Brick  pavement.  Resurfacing  old  macadam 
roadway  with  monolithic.     Edwards 175 

Brick  pavements,  Test  of  sand  cushioned. 
Hulibard  206,  Sand  or  mortar  still  live 
issue    201,    Discussion '.  . .    506 

Bridgeport,  Conn. — Adding  11  ft.  to  top  of 
Trap   Falls   dam.     Hirschberg ♦SS 

BRIDGES 

See  also  "Viaduct." 

— Abutment,  Thompson  curved  concrete,  pat- 
ented    ♦SOS 

— Art    and    ornament    in    bridges — Pittsburgh 

bridge.       Warner ' 120 

— Art  gallery  built  on  bridge  over  tracks.  Chi. ♦460 

— Baltimore — Arcaded     cantilevers     cased     in 

concrete  feature  Hanover  St.   bridge ^497 

— Bessemer  &  Lake  Erie  bridge,  Allegheny 
Riv. — Steel  viaduct  replaced  by  flil 
dumped  from  second  steel  trestle  for 
double-tracking  ^322,  Extending  piers.  ..  .^426 
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—  ("lu-s.   A:   (Milo   Niii .     Silotovlllo  brl(li!i<  i-icc- 

II. .11   Wfll   sliiil.'il *-H 

—  (111..    H     \-    IJ       r.i.liUMli    \    III     Mil.'      M<' 
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nul.iil.m  (ti)  :t:t.  (inulc  climiKi'-i.  »'tf.,  iit 
Auroiii,   111 •1""' 

—  CK'volaiHl  l.iltlKis.  ("(iiuTcto  lliilsli  on 'lUO 

— Clovilaml     Clack  In  f.iiurotc  arcli,  Dotiolt- 

Suii.  vlailu.I.  oxiilaliuil  l>y  t'li-o/.lni:  of 
p.xkol.'d    wali'i-.      Z.'SlKi'r *'.i^>r> 

—  ClfVflaiiil     I,.>ialn-H(ir.m    hiUlnt'    and    river 

stialt;lil.'nlnt;    (ns):>:M,   lill 

—Columbia    Ulv.    Inti'islalo   liililt;.'   ri-niarkabU- 

for   its   Ifnulli,     Coiti'ly.ni •'.:!».    (n)    :i7  1 

—  Conciito    ar.'h    bililKi'    anO    ilani    cunbini'd. 

.Mallliios.sot\    fslati'.    h:\    Sallf.    111.  ;    laco 

liko    stiatilli'd    llMU'slonr *:!77 

— I'oncroto  biUlKi-s  with  tliroiiuti  rainbow 
arclios.    Marsh's,    at    Cjirn\i    and    Crystal 

Lako,    111 •-"2 

— Covlnijton  brldtie,  Extendlnu  Cln.innatl  ap- 
proach    to 'ISG 

— CuyiihoKa      Falls,      ().     Oiu'-span      .•oncrcle 

arches   widen   tw.i-arcli   st.ine  bridiie 'HO 

—Dayton  I'nion  U  \U  Track  locations  com- 
plicate   bridtre-rollini;   job *51(i 

—Erie   U.K.   concrete   trestles,  etc *22r> 

— Expansion   troul)le  in  steel   bridKC (n)      7fi 

— Hunucrford  bridKC  and  I.   K.   Brunei    (n)(i8, 

■■Bridco"    -"'S 

— 111. --Cold    bituminous    mixtures    for    plank 

flo.)rs  of  highway  brid^'es.      riepmeier *7  1 

— Impact  formula.  New  A.   U.   E.  A 5:51 

— Kan.     Cy..     Kan.,     d.nible-deck     bridge     of 

Terminal.  Ky.-    Work    started 331 

— Kan.   teamsters   must    inspect    bridges.  ..  (n)    333 
—Keokuk    bridge.    Tooliey's    portable    timbt>r- 

framiug  machine  on *73 

— Lawrence,    Mass.  — Pleasing    appearance    of 

Central   concrete   bridge.     Cortriglit *l.->7 

— Louisville  bridge  of  Penn.  Lines,  Ohio  Uiv.. 
over  fifty  years  in  service  ;  Fink  type 
spans;  cast-iron  members;  duplex 
trusses  ;  deflection  and  camber  ;  painting, 

etc *217 

—Metropolis.     See   "Bridges- -Chi.,    B.    &   Q." 
— Milwaukee  bascule-bridge  accident — Strikes 

steamer    493 

— Minneapolis  concrete-arch  bridge (n)     81 

— Motor  truck  thr.iugh  bridge,   Colioes (n)*484 

— New   Orleans   bridge   or   tunnel (n)     85 

— N.  Y.  Cent,  proposed  Hudson  Kiv.  bridge  at 

Castleton    (n)214 

— N.    Y.    Cy. — Hell    Gate   bridge    and    viaduct 

dedicated    453 

— Ohio  highway  bridges.  Numbering (n)*3fi4 

— Phila. — Setting    grade    stakes    for    Cambria 

St.   bridge  approach (n)   324 

^Philippine  bridge.  Sinking  concrete  cylin- 
ders   under.      Sylvester 388 

— Piles,  Concrete  bases  for  old.  Kan.     Moone.*19" 

— Pittsburgh   bridge-raising  iiuestion 212,   533 

— Potomac — Key  bridge  plans.  Wash (n)   374 

— Poiighkeepsie    bridge.    Reinforcing 412 

— Quebec    suspended-span    support.      Godfrey, 

♦161.  Traction  brake  for  it.     Meyers *513 

— Rockford.  111. — Design  and  construction   de- 
tails of  long  concrete  arch  bridge.     Hale.*378 
— St.     Louis — Fire     in    flooring    of    McKinley 
bridge.     111.     Traction     Co.     332.     Timber 
bridge-floor    fires    with    special    reference 

to  it.     Von   Schrenk *37n 

— St.  Louis  niun.  bridge  opened (n)   209 

— Southern  Ry. — Concreting  plants  for  Chauga 

and    Seneca    Riv.    bridges *196 

■ — Spokane    concrete-arch    falsework    collapse 

*292.  Ralston   *314.   Ed 366 

— Tension  positive  or  negative?     Stewart  248, 

MacCoy 329 

—Thames  bridge  of  N.  Y..  N.  H.  &  H..  New 
London — Deep-dredginc  piers  and  multi- 
ple pneumatic   pier   *420.   Progress  chart. 

(n)*llG 

— I'nion     Pacific's    Omaha     bridge    over    AIo. 

Riv..    New    snans    rolled    to    place    *122. 

\Vrecking   old   ones    (n)213.   Pier   girders 

with  beveled  bearing  plates  on  masonry  ; 

.lacking    attachments *381 

— williamette   Pac.   Ry.   bridges   *51,   Jacketed 

piles.   Coos  Bav   trestle *283 

— \Yooden  bridge.  Longest  span? — Near  Har- 
risonburg,   Ya *520 

Bright.  .T.  S..  .Jr.     Building  roads *38G 

British    engineers'    and   professional    workers' 

appeal     491 

Broaching  tool  for  concrete *59 

Brooklyn,    X.    Y*.      See    "X.    Y.    Cy.,"    "Sub- 
ways." 

Brooks,   B.    Sewer-nipe   percolation   tests 329 

Brown.   F.   E.      Swimming  pool... 56 

Brown  prints  whif".  ALirking.     Elrod (n)     76 

Brown   rot   in    yellow  pine.     Zeller (n)399 

Brownhoist    crane     Historic *5?3 

Brownell,  O.  E.     Liability  for  track  paving..   409 
Brunei.  I.  K.,  and  the  Hungerford  bridge, 

408,    (n)      68 

Buchwald  dry  reservoir.     Grant *312 

Buck,  Pres.  H.  W.     By  W.   L.  R.  Emmet. 

♦267,   270 
Buck.  R.  S.     Pres.  C.  H.  Herndon '266 
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BulTiilo.    N     V       U  .    L.    &    W.   tnilnshed   »ky- 
llclit       K.Jil   •ml.   .New  Mtalloil.  N.    V.  Ceni.. 

(n)     8.-. 
BulTalo  Power  Station     New  departure  In  ail- 

vertlNlng    •'"'2' 

KullilInK    well    and    operating    p ly 216 

liriLIM.NCS 

See      also      "Com-rete,"      "Fire,"      "Roof." 
•Floors."  "Column, "   "UeatlUK  iinU  veutlla- 
II. in."  etc. 
Aiili.Mi.s.T  lliis.-h   "Bevo"   plant,   St.    Louis    - 

tjiiiiili'i    111 II II. in  yard    excavation *3!tl 

C.islle   II. .1.1.  Omaha     tJypsum   lloor  llllcr.  .'W;! 
Chi.  art   gallery  built  on  200-lt.   bridge  over 

tracks      •I'i" 

Coltimii   loading.   Eccentric.     II.  G.  \V...(n)    II.". 
(■.iliiiiiiis.  Kc.'eiitrlciilly  loaded,  Formulas  for 

I  111  >.•  plicc  frame  and.     .laliiii '304 

(■.imiiio.l.iii'  Hotel.  .N.   Y..  foundation  work.. ♦240 

('.iiicrclc-liulldlng  regulations 2HSI,  291,  327 

Dcln.lt.    .\licli.,   housing   code (n)    374 

D.iiiic,   Eie.-Uiig  steel,  (irand  Rapids  church. 

Van     Meter 'lOO 

Knglncerliig      Societies'      building.      Adding 

three  stories  to,   for  A.  S.  C.  E •66,     77 

Factorv-bldg.    costs,    timber   and    concrete— 

Mill  construction  well-defined  type.     Paul  2«7 

M.irrison    Hotel,    Chi.,   derrick *242 

.\.   V.  Cy.     .Nontlreproof  institutional  'Vlllld- 

iiigs  made  safe  against   tire •Hll,   117 

I'eiin.    building    c.xle     Must    keep    dwellings 

and    varils    clean 51."> 

-Penn.    freight    station,   Chi •129 

Pcnn    Hotel.   .\.    V.,   foundation   work ♦l.>2 

I'icrce-Arrow  plant.  HutTalo     Deflection  and 

wall-girdi'r  tests  on  llat-slab  lloor.    Locke  *170 
Pittsburgh     Adding    five    stories    to    8-story 

.li.ues   \-    Laughlin   oflice   bidg *113 

-  Plans.   Final,  should   show  actual  construc- 

tion.     Wolf   362,    Keeping   tab   on   revised 
drawings.      Wolf    ^73,    Index    of    details. 

Wolf    482 

Portable  bldg..  Erecting,   Steel   Fab.   Co.'s..^281 
Prize  designs  for  workmen's  dwellings.  .  (n)   509 

—Roof.  Timber  auditorium,  fails  under  snow 
load.  Lawrence,  Mass.  Cortriglit  *:id9, 
Temporary  building  structures  often 
neglected    405 

-^-Roof-truss  buckles,  Hyatt-Buick  Bldg.,  Kan. 

Cv *293 

-  Statler  Hotel,  St.  Louis,  caisson  foundations  ^458 

-  Theater  girders.  Large,  S.   F (n)*444 

I'.    S.    Public    Buildings    bill 79 

Hulklu'iid.    Steel    sheetpile,    driving,    .Tackson- 

vilL'   wharf.      Mendenhall *228 

Bunker,  (i.  C.     Canal  Zone  water-purification 

plants    ^^^ 

Bureaus,  (Jovt.     See  "U.   S." 

Bureau  of  Municipal  Research 252 

Bureau     of     Rv.      Economics — Grade-crossing 

statistics     .  . (")    259 

Burlington.  la.— Citizens  bridge *382,  ^466 

Bushnell,  H.  B.    Finishing  concrete  pavements  197 
Butcher,    W.    L.      Worcester   sewage    disposal, 

384,   406 
Butler,    R.    A.      Financing    water-supply    and 

sewerage  connections  and  plumbing.  ..  .478,  485 
Byrne    Bros.'    concrete-mixing    plant ^250 


Cable  laying   12  ft.   below  channel   bottom   by 
barge  with  plow,   San  Francisco.     Ost ♦403 

Cableway,  hoist  and  trolley  system,  Brooklyn^  ^ 
subway     • *5.2 

Cablewav,  Large  lumber,  controlled  by  water- 
wheels,    Spanish    Peak    Lumber    Co..    Calif. 


Swaren 


380 


Cablevvays,    Long    Flory,    with    hand-friction 

hoists,"  for   Furukawa   Mg.    Co (n)^376 

Caisson  foundations.  Statler  Hotel,  St.  Louis. ♦458 

Caissons,   Metropolis  bridge *463 

Caissons.  Thames  bridge.  New  London ^420 

Calculating      devices.        See      "Instruments," 

"Slide   rule,"    "Diagram,"    "Chart,"    etc. 
Calculating    four-sided    areas.    Averill's    short 

method  of— Limitations (n)   244 

California  (See  also  cities  by  name) — Levee- 
work  clamshell  dredge  with  195-ft.  boom, 
♦337  Road  building,  San  Bernardino  Coun- 
ty ♦386.  State  bridge  built  by  Los  Ang.-les 
County  (n)^404.  Assessment  classification 
surveys  ♦476.  Flood  control  and  land  re- 
clamation helped  by  court  decision 534 

Calumet  sewer  concrete  mixing.     Wilk .♦250 

Canada — Building  work  in  1916 (n)    333 

Canadian  municipalities'  joint  water-wks.  and 

sewerage   systems (n)   126 

Canadian    Northern.      See    "Railways." 
Canadian  Soc.   Civil  Engineers — Meeting;  in- 
ternal    development  ;     comm.     reports     210, 
Pres.  .L  S.  Dennis.     By  Dawson *469 

CANALS 

Chi    drainage-canal  extension (n)   494 

—Drainage  ditches  before  and  after  clearing. 

Studies  of.     Ramser ....♦104 

Dredging    with    shovel    equipment    on    hull,^ 

Trenton.  X.  J • • Jj-^ 

-Erie— Siphon    spillway.    Schenectady ......  .♦ISB 

Imperial  irrigation  canal,  Bockwood's  Colo. 

Riv.  intake  gate  for *124,   (n)213 

(correction  n)   2o3 


Panama  :  x     i,,     , 

Breakwaters,  Making  large  concrete  blocks 


182 
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CA.NALS     Panama     Continued 

Ship   "Ai-ajutla's"   .[Ulck   pasHUKe (n)    10. i 

Slides    removiil    progreHH (n)     46 

\\al<rpurlll.iill<.ii  planls  meet  tropical  con- 
ditions    Report.       Bunker 389 

Swedish  .ship  canal,   Tnillhatlan,   from   lake 
to   ocean *297 

Ca W.  B.     Oiling  motor  truck '198 

Car  derricks  for  rall.s,  pipe  and  tlmber.s,  vari- 
ous   railways *l.i3 

Car   replacer.  .lohn.Hon (n)    •SS 

Car.     Sec  also  "Cars,"  "Hallways,"   etc. 

CarmI,    III.,    bridge ^272 

Carrutli,  C.   A.     Resurfacing  macadam 21 

Cartage    cost,    Investigating   freight (n)      26 

Cars,  Power  unit  for  section,  Fairbanks-Morse 

".Sh..nicld"   (n)*496 

Cars,    Trains    of    standard    fiat,    remove    spoil 

from    N.    Y.    excavation •240 

Cascail"      tunnel      and      underground      water. 

Laiichll.    Ralston 120 

Catchbaslns  and  inlets,  (Construction  and 
iiiaiiitenance  of  Boston  Civ.  Engrs.'  discus- 
sion        142 

Catsklll   aqueduct.      Sec   "Aqueducts," 

Cement   gun.   Lining  old   tunnel   with *440 

Cement  kilns  and  blast  furnaces  as  pro- 
ducers   of    jiotash 406 

Cement-mill.  Oregon,  engineers 477 

Ccment-inortar  repairs  to  stonework.     Lindsay. ^281 

Cement    specification.   V.    S.    (!ovt (n)   331 

Cement   that   cost   as  much   as   flour — Hauling 

for  Sierra   Nevada  dams {n)*116 

Cement  wash  from  brick,  d.-aning (n)    329 

Central  bridge,   Lawrence,   Mass *457 

Charles  Cy..  la. — Concrete  oil  tank ♦521 

Charlotte,  N.  C. — Patching  concrete  pave- 
ment     (n)   244 

Chart.     See  also  "Diagram." 

Chart  for  reservoir  level  change.     Shepard  (n)^156 

Chart.   Bridge-pier   sinking   progress (n)^116 

Chase,  E.   S.     Scoring  water-supply  quality.  .♦134 

CHICAGO 

— Activated  sludge,  packing  houses (n)   454 

—Art  gallery  on  2n0-ft.  bridge ♦460 

-  -Asso.  of  Commerce  prizes.     See  "Engineer- 

ing competitions." 
— Civil   Engineers'  and   Surveyors'   Assistants 

Asso.     (n)    479 

-  Drainage-canal  crane.  Historic ^523 

— Drainage-canal    extension (n)   494 

— Garbage-reduction    costs.     Allen 359 

— Park  lands,  Refuse-dump (n)   253 

-  Pavement     report.     Baker's — Engineers    de- 

fended.    Hill  38,  288,  Baker 38 

-Paving    alley   returns ^112 

— Pcnn,    freight   station.    Huge ^129 

— Road  contractors,  near  Chi.,  Helping  bid  (n)  293 
— Sewer.  Calumet,  concrete  mixing.  Wllk...*250 
— Sewers,     Relative    advantages    of    brick    or 

concrete    490 

— Subway.  Arcade  and  Traction  Co (n)   214 

— Subway    design    outlined 449 

— Transit-commission    report 45 

— AVater-tunnel  lining  progress (n)   364 

Cblorin'.    Liquid,    superior    to    hvprochlorite. 

Dntton     480 

Church-dome   erection.   Grand  Rapids ^400 

CINCINNATI,  0. 

— Bridge.   Covington.  Extending  approach.  ..  .♦136 

—Garbage-disposal    investigation (n)    125 

— Hydrant.    New    standard ^425 

— Motor  racetrack.     Mills ♦302 

— Rapid  transit  advanced (n)   413 

City.  See  also  "Municipal,"  "Engineers," 
etc. 

City — Commission-manager  plan  authorized  in 
:Mont 491 

City — Commission-manager  plan  of  vital  in- 
terest   to    engineers;   Gerharz's   views 246 

City   engineers   in   office   buildings (n)    123 

Citv-manager  charter   election,   Kan   Cy.,   Mo. 

(ns)334,    454 

Cities  may  get  advice  for  yearly  fee,  from 
Bureau  of  Municipal  Research 252 

CITY  PLANNING 

— City  planning  sweeps  on  but  needs  more 
lielp  from  engineers — Bridgeport,  Altoona, 
Reading,  Alabama,  Ohio,  Indiana,  Cali- 
fornia          367 

— Legal    obstacles.      Mohler ^138 

— Metropolitan    city    planners    confer — X.    Y. 

district    452 

— Minneapolis    industrial   district 519 

—New  Holland,  N.  C ^346,  365,  366.  528 

— Original    planning — Shaker    Heights,     near 

Cleveland.    Ohio *339 

- — Syracuse  advised  to  adopt  plan (n)   293 

Civil  Engineers.  See  also  "Engineers,"  "Am- 
erican  Soc."   "Canadian." 

Civil  Engineers'  and  Surveyors'  Assistants 
Asso.,    Chi (n)   479 

Civil-servico  examiner's   experiences.    Veteran     80 

Cleveland  Engineering  Soc. — Urges  city  pav- 
ing comn.   287,  Hoffmann 488 

CLEVELAND,  O. 

— Bridges,    Concrete    finish    on..'. ^190 

— Coal   cars   seized   by   city (n)   333 

— Cuyahoga  Riv.  straightening  plans   (ns)214,  534 
— Detroit-Sup.   viaduct  crack  explained ♦SoG 
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CLEVELAND,  O.— Continued 

— Garbage-wks.    accounting    omission 447 

— Motor    veiiicles    for    street    work (n)    133 

■ — Municipal   elec.   station (n)     27 

— Paving,   Aspiialt,   East   Cleveland *282 

■ — Paving    blocks,    Unloading (n)     *33 

• — Paving  commission  urged  287,  Responsibil- 
ity for  new  construction.     Hoffmann....   488 
^Paving  discu.ssed  at  Civic  League  meeting.   492 

— Rubbish    to    riches.    How    to    turn (n)   433 

■ — Shaker   Heights   suburb   planning *'i'id 

■ — Water-intake  tunnel  completed  *94,  Explo- 
sion    hero     awards (n)   214 

— Water-supply — Chlorine     reduced (n)   253 

Clips   for    plumb    line    on    tape *181 

Coal  cars  seized,  Cleveland (n)   333 

Coal-mine   shaft   sinking  by   freezing 23 

Coal   production,   U.    S (n)    425 

Coast  erosion  and  protection.  See  "Levee," 
"Rivers."    "Flood," 

Coenties    Reef   removal.      Dion 112 

Coffer-dam  work,  Ohio,  Riv. — Concrete-mixer 
boat  for  lock  in  Wheeling  dist.  Kreamer, 
Dexter  *169,  *.")20,  Sheetpile  cutoff  wall 
allows    work    close    to    coffer-dam    at    dam 

No.    33.      Nimmo *483 

Coffer-dams,   Burlington   bridge *382,   *466 

Coffey,    B.    H.— Address    wanted (n)   204 

Color   in    water.      Saville (n)     46 

Columbia  River  interstate  bridge.     Cortelvou, 

*.530,    (n)374 
Columbus,    O. — Making    filter    alum    *4,     36, 
Hoover  5,  Conservancy  case  defeat  39,  205, 
City   to   enlarge   river   channel. ..  .205,    (n)   454 
Column    bases,    Cast-iron    forms    for,    C,    B. 

&    Q (n)*524 

Column-bending  tests,  Pierce-Arrow *176 

Column,  Concrete,  Kan.  Cy.,  viaduct,  cracked 

from   clogging  of  embedded  drain  pipe....*251 
Column-footing  enlargement.   Engineering  So- 
cieties' Bldg.  addition *fi8,       77 

Column   sections   found   by   diagram,      Nevitt.    *30 
Column-steel  quality  and  strength  of  columns 

— A.    S.    C.    B.    comn.    report 203 

Columns,  Concrete — Joint  Comn.  report 43 

Columns,    Eccentrically   loaded,   Formulas   for 

three-piece   frame    and.     ,Tanni *304 

Columns,  Eccentric  loading  of.     H.  G.  W.   (n)   115 
Commission.      See    also    "City,"   state   names, 

etc. 
Commission-manager    charter,    Kingsport, 

Tenn (n)    494 

Commission-manager    plan,    Mont,    legislature 

authorizes    491 

Commission-manager  plan  of  vital  interest  to 

engineers;    Gerharz's    views 246 

Commodore   Hotel   foundation   work *240 

Commodores  Pt.   Term,   bulkhead *228 

Community  planning.  Big  experiment  in  *346, 

365,  366,  528 
Compensation — Average  earnings  of  civil  en- 
gineers    *40,     141,     286 

Compensation,  Detroit  engineering.  Morse 
120,  Public  as  an  employer.  Gruenberg 
288,  Anotlier  underpaid  engineer — Omaha..   406 

Compensation,    Engineers',    Ethics   of 371 

Compensation,  Govt,  engineers'.  Coast  Survey  159 
Compensation,  Indianapolis  niun.  engineers' 

(n)   374 

Compensation,  Iowa  engineers  on 373,    393 

Competition,  Engineering,  by  Univ.  Minn,   (n)   213 
Compression    positive    or    negative?      Stewart 

248,    MacCoy 329 

Computing.  See  "Instruments,"  "Slide  rule," 
"Diagram,"  "Chart,"   etc. 

CONCRETE 

See  also  "Cement,"  "Roads,"  "Pave- 
ments."  "Bridges,"   etc. 

— Am.  Concrete  Inst,  meets  at  Chi, — Building 
regulations  ;  slabs  ;  roads  ;  tests,  etc.  289, 
291,  327,  (n)168.  Pointers  from  papers  on 
roads  317,  N.  Y.  Subway  concrete  mix- 
ing 319,  Effect  of  water  and  time  of  mix- 
ing on   strength 363 

— Bridge     abutment.      Curved,     patented     by 

Thompson     '.  *393 

— Bridge,  Arch,  combined  with  dam,  La  Salle, 

111.;    face   like    stratified   limestone *377 

—Bridge,  Hanover  St.,  Bait. — Arcaded  can- 
tilevers  cased   in    concrete *497 

— Bridge,  Concrete  arch,  Rockford.     Halo....*378 

— Bridge-pier    work,    Burlington *382,    *466 

— Bridge,    Spokane,    arch    falsework    collapse 

*292,    Ralston    *314,    Ed 366 

— Bridge,  Two-arch  stone,  widened  by  one- 
span  concrete  arches.  Cuyahoga  Falls,  0.  *140 

— Bridges,  Concrete  finish  on,  Cleveland +190 

— Bridges   with    through    arches,    Mar.sh's,    at 

Carmi    and    Crystal    Lake,    111 *272 

^Central  plants.  Dry  mixing  at — Prize  arti- 
cles, etc *174,  202,   319,   *250.   ♦SIO 

^Column  bases.   Cast-iron   forms  for,   C,   B. 

&  Q (n)*524 

— Column,    Kan    Cy.    viaduct,    cracked    from 

clogging  of  embedded  drain  pipe *251 

—Culvert,   Concrete,  Moving  intact *520 

— Curb    and    step    forms,    Cornelius    (n)*296, 

(erratum    n) 448 

—Curb  of  park  ponds.   Fall  River,   uninjured 

after    10   years,      Lathrop *32 

^Cylinders  under  Philippine  bridge.  Sinking.   388 

—Dam,  Adding  11  ft.  to  top  of  Trap  Falls. 
Bridgeport ;  use  of  mass  concrete  and 
buttresses  ;  bonding  old  concrete  to  new ; 
cutting  mortises  and  channel.  Hirsch- 
berg    #58 
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CONCRETE— Continued 

— Dam,  German  concrete.  Oder  Riv *312 

— Dams,   Sierra,  Nev. — Hauling  cement. ..  (n)*115 
— Detroit-Superior    viaduct,    Cleveland — Crack 
in  concrete  arch  exphiined  by  freezing  of 

pocketed    water,      Zesiger *356 

— Elevated-railway  station,  Pelham  Parkway, 
White  Plains  Road,  N.  Y. — Placing  or- 
namental concrete  on  steel  frames;  ex- 
pansion      joints;       waterproofing       track 

floors  ;   costs,   etc.     Dlyn •24 

— Factory-bldg.    costs   compared.      Paul 287 

— Fence-post   wire   attachment.     Mielly's. .  (n)*161 

—  Floor     of     Pierce-Arrow     flat-slab     concrete 

building,    Buffalo — Deflection    and    wall- 
girder   tests.     Locke ♦176 

— Floors,    Gypsum   filler   for    concrete *173 

— Frame,  Three-piece,  and  eccentrically  load- 
ed   columns.    Formulas    for.     .Tanni *304 

— Inserts  for  fastening  machinery  to  concrete 

work,    Medina (n)  *536 

— .loint    Committee    on     Concrete    and    Rein- 
forced Concrete  issues  final  report — Time 
of   mixing,    columns,    flat-slab    floors,    etc. 
35,  42,  291,  327,  Why  not  two  mixers?..   201 
— Levee,    Concrete-paving   Wabash.     Graeter     *22 
— Mat  on   confined   wet  sand   supports  boiler 

house,   N.   Y.   Steam  Co *508,   *481 

— Miami    flood-protection    specifications 263 

— Slixed  concrete.  Delivering,  along  Winni- 
peg   aqueduct *510 

— Mixer   boat   for   Ohio   Riv.    locks,     Kreamer, 

Dexter *169,   *520 

— Mixers,  Why  not  tvio  ? 201,       43 

— Mixing  concrete  dry  at  c?ntral  plant — 
Prize  articles — Subway  plant,  Brooklyn. 
LaBrecque  *174,  Wetting  down  a  dry- 
concrete  mixture  202,  Byrne  Bros.' 
equipment,  Calumet  sewer,  Chi,  Wilk.  .*25fl 
— Mixing  sand  and  gravel  at  source  for  N.  Y. 

Subway,       Steinle.' 3' 0 

— N.    Y.    Subway — Concreting   a   la   mode....     78 
— Oil  burner,   Hauck,   heats  concrete  in   drum 

(n)*336 
— Panama  breakwaters,  Jinking  large  concrete 

blocks    f o- *182 

— Patents,       Reinforced-concrete,       defended. 

Luten    528 

— Piles,   Concrete  bases  for  old  bridge,   Kan. 

Moon"     ' .  .  .  .  *197 

— Piles,    Neubert    forms    for    jacketing    wood, 

with    concrete *283 

— Piles  not  affected  by  deep  foundations  sunk 

alongside,    Louis   G.    &    E.    Co *72 

— Pipe   and   tile — Am.    Cph.    Pipe   Asso 330 

— Pipe,  Open  trenching  for  72-in.  reinforced- 
concrete.  Solvay  Process  Co.,  Syracuse.  .*302 
— Pipe,   Reinforced  sewer.     Vincennes. . . .  (n)   413 
— Piuni)ini   concrete    in    tunnel    (inq.)  .  . .  .  (n)    IGl 
— Reservoir,     Lining    Omaha — Apparatus    for 
mixing  soap  and  alum  waterproofing  with 

concrete.      Knouse *179 

— Road  and  pavement  construction  practice 
recommended — Mixtures  ;    field    tests,    etc. 

Breed    238 

—Roofing   tiles,   Chi.    Co.'s,     Walter (n)   216 

— Salamanders,   Better,   suggested,      Neilson..    121 

— Sewer   building   in    creek,    Austin ^424 

— Sewer,  Form  for  double,  .Tamestown,  N.  D.  *309 
— Sewers,     Relative    advantages    of    brick    or 

concrete,   Chi '. 490 

— Sheetniles,      Driving,       Sacramento      weir. 

Bailey     *320 

— Shores    for    forms,    Gemco    telescopic    steel 

(n)*216 
— Silicate  of  soda.  Concrete  made  with.  War- 
ren  (n)116,  "Rocmac"  as  pavement  foun- 
dation.      Townsley 448 

— Slab  regulations  proposed  by  Am.  Con- 
crete Inst.  289,  Coefficients  compared  with 
others 291.      327 

—  Slabs,   Yoiingstown   viaduct  floor *352 

— Southern  Ry.  culverts  and  bridges.  Con- 
creting   plants    for ♦196 

— Stonework,  Mortar  repairs  to.     Lindsay. ..  .♦281 

—Tank,  Oil,  joint,  Charles  Cy.,  la ^521 

— Tank,    Water,    as    part    of    garage,    Hobart 

estate.      Myers ^17 

— Telephone    conduits.    Building,    Wis 74 

— Ties,  Concrete,  in  Holland ^7 

— Ties,  Experiments  with  concrete,  at  River- 
side,   Calif,       Wolf ^430 

— Trestles,    etc..    Building,    Erie    R,R ^225 

— Tunnel,  Chi.  water,  Pneu.  lining (n)364 

— Tunnel,  Cleveland  water-intake,  lining  with 

cast    blocks ^94 

— Tunnel  lining  with  cement  gun.  111.     Cent.  ^440 
— Viaduct,    So.    Ry,,   Toccoa.   Ga.,    Concreting 

footings   and   piers;   hill-top   plant ♦114 

— Warehouse,  Mullen  &  Buckley,  Far  Rock- 
away — Quartz-gravel       aggregate       main 

cause  of  damage,  Woolson 82,       70 

— Water  and  mixing  time,  effect  on  concrete 
strength — N.  Y.  Pub.  Service  Comn.  data. 

Steinle    363 

— Water  content  must  be  quantitatively  de- 
termined        325 

— Water,  Exhaust  steam  to  heat.     Tayler  (n)  364 
— Water,    Effect   of   excess — Structural   Mate- 
rials Research  Lab.  tests.     Abrams 330 

— Water    heater,    Londelius (n)^216 

— Water  regulator  and  meter,  Anderson. ..  (n)^216 

Conduit,  Telephone.     See  "Telephone." 

Conduits,    Outlet,    Miami    dams ^144,      188 

Congress.     See  also  "Laws,"  etc. 

Congressmen,    Professions    of (n)   395 
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Connecticut — Board    of    Health    on    sewerage 

246,   C^oncrete   roads.     Ulrich 317 

Connecticut   Engineers'    Soc.    meeting 372 

Conservancy,    Ohio.      See    "Ohio,"    "Milton." 

CONTRACTS  AND  CONTRACTORS 

Am.    Soc.    Eng.    Contractors   meets 166 

-Building  plans.  Final,  should  show  actual 
construction.  Wolf  362,  Keei)ing  tab  on 
revised    drawings.       Wolf    ^73,    Index    of 

details.     Wolf 482 

— "Dry"    states.    Contracting   in (n)     34 

— Miami  flood-protection  work  specifications..   260 

— Paving  contract  void,  N.  .1 372 

— Road  contractors.  Helping  bid.  111 293 

Cooloy,   M,    K,      Pres.   I,   N,    Hollis ♦267,  269 

Coral    boulder  in   dredge  bucket (n)^244 

Cortelyou,  F,  M.   Columbia  Riv,  bridge ^530 

Cortright,  E.  K.    Roof  failure,  Lawrence  ♦399, 
405,  Central  bridge.    Lawrence ^457 

COSTS 

See  also  "Valuation,"  etc. 

— Activated  sludge,   Houston.     Williford ^236 

— Activated-sludge     power     costs.      Requardt, 

with    Whitman ♦IS 

— Alum  mfr.  by  water-works ^4,     36,     ^56 

— Bridge,    Hanover    St.,    Bait ^497 

— Concrete-paving  Wabash   levee 23 

— Concreting  elevated-ry.  station  steelwork. . .   ^26 

— Engineers  should  flght  untrue  "costs" 447 

— Factory-bldg.    costs,    timber    and    concrete. 

Paul    287 

— Flood-protection,    Miami   Valley *Gl 

— Garbage   reduction,   Chi,     Allen 35'> 

— Living  cost  and  inadequate  terminals. ..  158,  525 

— Macadam  pavement,  Bayonne,   N.  .1 ♦IST 

— Mining  engineer.  Increasing  cost  of  pro- 
ducing  a    graduate 286 

— Motor-truck    and    team    haulage    compared, 

Penn.      Alderson 283 

— Motor-trucking  road  stone,  N.  J 241 

— Motor   trucks.    Light ♦J7'> 

— Motor   trucks,     Montgomery 53 

—Night  work,     Harrison  280,  A.  E.  R.  A.  .  (n)    324 
— Railway  supplies.   How  price  has  risen- -P. 

R.R,   testimony 512 

—Road   building,   San   Bernardino   Co *38<) 

— Road,   Nyaci<-Rockland    Lake * ^3 

— Roads    R('<;''rfacing  macadam 21.       61 

See  also   "Macadam." 

— Sewer  system,  Kingman,  Ariz 242 

— Water  meters.  Price  of 32,"),     331 

Cottrell   process.   The 407 

County-manager    defeat,    San   Diego (n)  413 

Covington  bridge   approach  extension ^136 

Cox,    .7,    B,     Makawao    water-wks ^310 

Cragin,   C,   C,      Irrigation,  Las  Vegas *42S 

(^rane,     Byers     "auto-,"     and     grab     bucket. 

Ditching  track  with,   Penn.  Lines ^440 

Crane,  Cantilever  yard,  of  historic  interest — 
Brownhoist,   formerly   on   Chicago   drainage 

canal    work *.")23 

Crane,    (}asoline-operated    locomotive ♦136 

Cribs,   Thames  bridge  ;   framing ^420 

Cripple  Creek,  Colo, — Roosevelt  drainage  tun- 
nel           ♦S 

Crofts,  E.  R.     Sector  gates,  Rochester  dam...^390 

Cross-section  paper  suggestion (n)   104 

f'rusher.  Rock,     See  "Rock," 

Culvert,   Concrete,  Moving  intact ^520 

Culvert   concreting  plants.   So.   Ry ^196 

(\ilverts   with   flood   gates,   Ind ^71,     329 

Cupper,  P.  A.  Ore.  state  highways 501 

Curb    and    step    forms,    Cornelius     (n)     ^296, 

(erratum  n)    448 

Curb,    Concrete,    uninjured    after    10    years, 

park  ponds.  Fall   River.    Lathrop ^32 

Curd,  W.   C.     Tile  drainage 65 

Curve,      See   "Diafrram."    "Chart,"   etc. 

Cutter,    Starks'    "Warrenite"-pavement. . .  (n)   284 

Cuyahoga   Falls  bridge  widening ^140 

Cylinders,  Sinking  concrete,  under  Philippine 
bridge.      Sylvester 388 

D 

Daggett,  F.  W.     Filter  alum,  Trenton ♦«.       36 

Dallas,  Tex. — Sewage  treatment (n)    125 

DAMS 

—Bridgeport.  Conn, — Adding  11  ft,  to  top  of 
Trap  Falls  dam ;  mass  concrete,  but- 
tresses  and  earth  flll,     HirschbiTg ♦.">S 

—Check  dams,  Los  Angeles  Co.   165.   (ns)294.    413 
— Concrete  arch  bridge  and  dam  combined.  La 

Salle,  III ♦;i77 

— Eagles'  Nest  dam,  Cimarron.  N.  M (n)     85 

-Earth-dam  failure,  Weisse  Desse  Riv.,  Bo- 
hemia, due   to  bad  design,     Grohmann.  .  .^139 
-Elephant      Butte      dam— Slide      gates      and 
needle   valves,     Teichman    ♦306.    (erratum 

n)448.  Fatal   accident  at  air  inlet 4.53 

— Fishing  Creek  dam.  So.   Power  Co ^257 

— Kings   Riv.    Irrigation   project,   Calif.,   High 

dam   part   of 123 

— Las  Vegas  earth   dam ^428 

— Lewiston-Sweetwafor  Irrieating  Co..  Ida. — 
Coreless  hydraulic-flll  dam  built  of  lava. 

Swaren   ♦,-,o,"; 

— Lower   Otay,      See   "Dams — San   Diego," 

— Lyman  dam,  Ariz,,  reconstruction. .....  (n)     85 

— Miami  flood  protection — Dry  dams  ^62.  Ger- 
mantown  dam  site  ^65,  Design  of  large 
earth  dams,  spillwa.vs,  outlets,  etc,  ♦144, 
Study  of  retarding-basin  operation  ♦ISe, 
Contract    specifications 260 
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DAMS     (uiilliiiK'd 

-  Multliilc  iiri'li    (liitus    III     Sli'iia     Ni'Viultis  - 

Hiiullni;   fiiiu'iil (n)*ll(i 

-  Oder   Itlv,   CKncictc   lotaitlliii:  Anyn *'i\'X 

-  Ohio    Klvcr     Cliuii'Ii -iiil\ir    boat    fi)r   locks 

In  Wlii'.lhii;  illsl.  Kiimiiiim-,  D.'Mci-  •Kill. 
•r>:JO,  Slu'i'tpllo  cutolT  wall  allows  work 
close  to  colTcr  (lain  at  ilani  No.  3;t. 
Miniiio  •is;!,  Fixed  ilanis  to  roplneo  mov- 
al>U'   on    upper   Olilo ISll 

-  Kochester.    N.     Y.      Sector    Kates    at    Middle 

Kails  dam  on   (ienesee  Ulv.     Crofts •:t!>0 

-  Uock-tlll     di'in     lias     timber     face,     Drews 

t'roek.  Coose  Lake  Val.   system.     Heron.  .•100 
— San    DUsio     Damaiies   for   Lower   Otity    dam 

failure    (ii)'jr.:t.    To    rebuild (n)    \Vi 

Dappert,  .T.  W.     Future  of  Maltamuskoet 528 

Dav.'nport.    la.     Sewage    dlsi)osal *iZ 

Davenport.    U.     \V.      Dlflkultlcs    In    Hood-fre- 

duencv  studies 248,  287 

Dawson,   A.   S.     Sketch   of   I'res.   Dennis •169 

Davton.  O.  Flood-protection  work  •12,  35, 
•f.2,    •111.    ICO.    •180.,    218,    260.    287,    Cot- 

taKCS    for   KarbaRC -plant    workmen (n)   4i:! 

Davton  Vnlon  U.W.   bridge  rolling •51(! 

Deal.   A.    K.      Tralnshed   skylight •194 

Death    rate.    N.    Y.    Cy 355 

Debts.  IMUng  up  public ;  Bradshaw's  Toronto 

report    118 

)cclmal  angular  measurements  and  centesi- 
mal   division    of    (luadrant.      Eberly 161 

)elta   Land  &   Water  Co..   Utah 318 

)ennls,  Pres.  J.   S.    By  A.   S.   Dawson •469 

)enver,  Colo. — Water-wks.   situation 412 

i)eiiew.   N.   Y. — Concrete  pavements   •Sei,    (n)*484 
K'rrlck-boom   dry    rot   causes   fatal   accident, 

Portland.    Ore.     Blood •410 

derrick  cars  for  rails,  pipe  and  timbers,  va- 
rious    railway's *153 

•errick.  Steel-frame,  of  box-plate  section,  for 

steel    erection,   Morrison   Hotel,    Chi *242 

Derrick    vmloading    paving    blocks (n)    ^33 

■Desert     work,     Adapting     motor     trucks     to. 

Warner     .  .  / 143 

"Detroit.  Mich. — Engineering  salaries.  Morse 
120,  Gruenberg  288.  Grade-crossing  remov- 
al 166.  Sewerage  impvts.  (ns)213,  295,  New 
housing    code    (n)374.    To    lay    water    pipe 

(n)   374 
Petroit-Superior.     See  "Viaduct." 

Detroit   I'nited  Ry.   track  paving ^321 

Dexter,  G.  M.     Concrete-mixer  boat. . .  .*lt)n,  *.")20 
Oiat;ram.     See  also   "Chart." 

Diagram.  Column-section.    Nevitt '-^O 

Diagram,  Hourly   sewage  flow (n)*200 

Diagrams.   Activated-sludge   power •IS 

Diagrams— Air    flow    through   orifices    against 

back     pressure.      Nelson *19 

Diagrams — Civil  engineers'  earnings  *40,     141,  286 
Diagrams — Miami  flood-protection  studies  ♦12, 

•62.     ^144.     *18G,     248,     2G0.     287 

Dimensions.  Eliminate  weird.     Marty 400 

Dion.   E.    H.      Coenties   Reef   removal 112 

Dispatcher's    selective-control    signal    system, 

Wf-stern    Elec.    Co.'s.      Harlow *10 

District  of  Columbia  (See  also  Washington) — 

Typhoid    rates (n)   519 

Ditches.    Studies   of   dredged   drainage,   before 

and  after   clearing.     Ramser *104 

Ditching.   Mechanical,  not   always   cheapest — 

—Abandoned  ditcher.  Imperial  Valley ..  (n)*524 
Ditching   track    with    crane   and   grab    buckst. 

Ponn.       Lines ^440 

Ditching.  Utah  drainage.     WTieelon 318 

Dlyn,  H.  L.  Concreting  elevated-railway  sta- 
tion   steelwork •  •    *24 

Dobbs  Ferry.  N.  Y'. — Hillside  paving (n)   *34 

Doble    steam    motor    car 159 

Dock.     See  "Wharves  and  docks." 

Dome.  Method  and  cost  of  erecting  large  steel, 

Grand  Rapids  church.    Van  Meter *400 

Double-track   work,   Erie    R.R *224 

Drafting.     See  "Drawing." 
Dragline  excavator.     See  "Earthwork." 
Drain  pipe.  Clogging  of  embedded,  cracks  con- 
crete viaduct  column,  Kan.  Cy *251 

•  Drainage  and  levee  system  in  Indiana,   near 

Vincennes    *69.    329 

Drainage   conference,   Univ.   Ill (n)   375 

Drainage  ditches  before  and  after  clearing. 
Studies    of— Mud    and    Old    Town    Creeks. 

Miss.     Ramser     *104 

Drainage,   Engineer-referee  supervises,   Minn. 

Minder    351 

Drainage  project.  Big,  in  N.  C,  with  rural- 
district     plan — Lake     Mattamuskeet,     New 

Holland   •346,   365,   366,   Dappert 528 

Drainage    project,    N.    E.    Ark (n)   252 

Drainage — Run-ofl"  computations  for  70.000- 
acre  storm-water,  St.  Louis  •470,  River  des 

Peres  plan 209.     28^ 

Drainage,  Tile,  in  wet  cuts.  Mo.    Pac.  Curd.     65 
Drainage.    Tile,    of    irrigated    land    in    Utah. 

Delta  Co.'s.     Wheelon 318 

Drainage    tunnel,    Roosevelt,     Cripple     Creek 

dist „*8 

Draining  Shore  tunnel  with  well   points *234 

DRAWING,   DRAFTING 

See   also   "Filing."  .       ,   ,   ,., 

— Bridge-draftsman    arrested.    St.    Louis.,  (n)   161 

— Brown  prints  white,  Marking (n)     76 

— Drafting  room  vs.  shop.     Horton   195,  Mar- 
ty         400 

—Ink  solvent,   "Rasindia" (n)   536 

—Notebook,     Loose-leaf,     of     tracing     cloth. 

Hardman    (n)     34 
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Kevlseil  drawings,  Keeiilii^  tab  on.  Wolf 
•7::.  Final  building  |ilaiis  sliould  show  lie- 
tual  const  ruction.  Wolf  UI12,  Index  of  de- 
tails.    Wolf 482 

Kooin  furniture,  Fcoiioiiiy  Hleol (n)    128 

Dredge.    Bay    Cy.    walking    land (n)»256 

Dredge  bucket.  Coral  boulder  In (n)^244 

Dreilge,    Clamshell,    with    lUS-fl.    boom,    Calif. 

levee      work •337 

Dredge    raises    sawdust    barge (n)        7 

Dredging  piers,  etc.     Thames  bridge  ^420,   (n)^116 
Dredging     with     steam-shovel     eciulpment     on 

liiill.    Trent(ui.    N.    J.,    canal    work 'llS 

Drew's    Creek    dam.      Heron '100 

Drill    sharpener.    Denver (n)*128 

DrlU-sliariieiilng  shop  oil  storage (n)^404 

I)rlll-shar|)enlng  shops.  Operating  Prize  ar- 
ticles Wis.  Zinc  Co.  O'Uourke  ^92,  Gage 
for  blt-s  (n)^3«4.  Protecting  clay  forge  (n) 
•444,  United  Verde,  Ariz.,  practice.  Rich- 
ards      ♦184 

Drill     steel.     Suggestions     for     selecting     and 

testing;    hardening,    etc.     Kaiser 479 

Drill.  Wood  self-rotating,  hole-cleaning  hand- 
hammer    air (n)128 

Drilling  Coenties   Reef,   N.   Y' 112 

Drilling  record,  .lackhamur,  Ala.  marble  quar- 
ry       (n)   200 

Drilling  wells,   Saratoga.    Anthony ^99,     227 

Drydock,  Phlla.,  Navy  plans 44 

Dumping  goods  on  Am.  market 213 

Durax  Pavement,  N.  .1.   ^429,  McDowell 488 

Dutton,    M.    S.      Liiiuld    chlorine    superior    to 

hypochlorite    480 

Dye,  I.     To  save  Horseshoe  Fall 81 

E 

Eagles'  Nest  Irrigation  project (n)     85 

EARTHSLIDES 

— Panama  slides  removal (n)     46 

EARTHWORK 

See    also    "Dredge,"    "Tunnels,"    "Sewers," 
"Dams,"  "Canals,"  "Irrigation,"  "Drain- 
age," etc. 
— Anheuser-Busch   "Bevo"  bldg.,   St.   Louis— 

Quarter-million  yard  excavation •394 

Bessemer  &  L.  E.  R.R. — Steel  viaduct  re- 
placed by   flll  dumped  from  second  steel 

trestle    *322,   *426 

— Cableway,  hoist  and  trolley  systems  Brook- 
lyn  subway   excavation ^522 

— Commodore  Hotel,  N.  Y'.,  excavation  by  flat- 
car    trains ^240 

— -Dam,  Coreless  hydraulic-fill,  built  of  lava, 
Lewiston-Sweetwater     irrigation     system, 

Ida.      Swaren •505 

— Ditcher,    Abandoned    mechanical.    Imperial 

Val (n)  ^524 

— Ditching  track  with  crane  and  grab  bucket, 

Penn.    Lines ^440 

—Dredge,  Clamshell,  with  195-ft.  boom,  Calif. 

levee    work ♦337 

— Drainage,   Tile,    of    irrigated   land,    Utah — 

Ditching.     Wheelon 318 

— Erie  R.R.  double-track  work *224 

— Excavator,  Dragline,  W'abash  levee ^22 

— Excavator,   Humphrey,  on  sewer  work *308 

— Levee  and  drainage  system,  Ind. ;  dragline 

and   wheeled-scraper   work ♦eg 

— Miami  flood-protection  specifications 260 

— "Rock  flour"  diflBculty,  Mass.  sewer 320 

— Tree-planting    machine,    Hoverstad ^432 

— Trenching,   Deep   open,   for   72-in.    concrete 

pipe,   Solvay  Process   Co.,   Syracuse ♦362 

— Wagons,    Hoisting    engine    snatches,    from 

deep   excavation,  Penn.  Hotel,  N.  Y ♦152 

East    Cleveland,    0.— Paving ^282 

Eberly,  V.  A.    Decimal  angular  measurements    161 
Eccentric    loading    of    column, — A.    S.    C.    E. 
report    203 

EDUCATION 

See   also   "Engineering  schools." 

— A.    S.    C.    E.    report  by   Mann 141 

— Americanization   157,   Industrial   Service...   285 
— Engineer,   How  can   he   improve  his  public 

standing  ?     Hanna 90 

— Engineers,  Comparative  earnings  of  gradu- 
ate and  non-graduate  civil ^40,     141,     28G 

— Jlining  engineer.  Increasing  cost  of  pro- 
ducing  a    graduate 286 

— Teachers,  Engineering,  Should  not  they 
know  how  to  teach?  Shaw  222,  Mc- 
Daniel   328,   W^addell,   Himes 408 

Edwards,  H.  H.  Resurfacing  macadam  road- 
way  with   brick 175 

ELECTRIC  RAILWAY'S 

See   also   "Subways,"   "Elevated  railways," 

"Rapid   transit." 
— ^Am.   Elec.    Ry.   Asso. — Cutting   "Warrenite" 

pavement    (n)284.   Night   track   work    (n)   324 

— Cincinnati  rapid  transit  advanced (n)  413 

— Duluth    decision    on    liability    of    street-ry. 

company  for  track  paving.    Brownell....   409 
— Gear,     Large     spring-cushioned,     for     elec. 

locomotive,    Switzerland.     Kimimer ^142 

—Lehigh  Val.   electrification (n)   333 

— Ont.  hydro-radial  system,  etc.  84,  411,  453, 

(n)  415 
— Penn.  electrification  across  Alleghenies.  (n)  534 
— ^Riverside,   Wolf  concrete   ties   at ^430 
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Urtyal    Oak,    .MIcli..    track    paving ♦.■i21 

-  Snow  guards   of   old   ties,   near   Host.  ...(n)    324 

ELKCTUICITV 

For  hydro-elec.   see  "Water   power." 

-  All.-cur.   rectlflerH,   Small   (i.    E (n)    168 

-  Battle    crulMers.    Kngliieers    protest    against 

elec.     drive     for 245 

-  (Jiible  laying,  San   Francisco  submarine,  by 

barge  with   plow.     Ost '403 

Careless    use    of   small    dec.    devices.     Natl. 

Board    of    Fire     Underwriters (n)    444 

-Cement   mill,   Oregon,   engineers 477 

-Cleveland    municipal    lighting   station.  ..  (n)     27 
-German  state  ownership  of  central  stations, 

(n)   501 

Heating.   Electric  house,  Seattle (n)     57 

Lightliouse-lamp    e(iulpment,    New (n)    179 

-  -Locomotives,   Knocking  down    120-ton  G.   E. 

for    Bethlehem    mines,    Chile 459 

— Ont.  Hvdro-Elec.  Comn.  plans;  "hydro- 
radial"  ry..  84,  411,  Operations  In  1910 
453,   Municipal   Elec.   A.sso (n)   415 

-  Signal    system,    Dispatcher's    selective-con- 

trol.  Western   Elec.    Co.'s.     Harlow •lO 

Electrolysis.    See  "Iron  and  steel  corrosion." 
Elephant  Butte  dam— Slide  gates  and  needle 
valves.      Tolchman    *306.    (erratum    n)448, 
Fatal    accident   at    air    Inlet 453 

ELEVATED  RAILWAYS 

— Boston — Crushed  stone  used  on  sand  tracks 

after  tests ^199 

—Chi.  transit  plans 45,    449 

— N.  Y.  Cy. — Placing  ornamental  concrete  on 

steel    frames,    Pelham    Parkway    station. 

White    Plains    Road    subway    extension. 

Dlyn    ^24 

Elrod,  H.  E.    Activated  sludge,  San  Marcos  ^249 
Emmet,  W.  L.  R.     Pres.  H.  W.  Buck... ♦267,     270 

Employment   system,   P.    R.R 452 

Engine.     See  "Engines." 

Engineering  Asso.  of  the  South 165,     246 

ENGINEERING  COMPETITIONS 

— -"Engineering  News"  prize  articles  21,  53, 
61,   ^92,   143,   ^174,   202,   ♦184,   ♦250,    (ns) 

•364,  ^444 
See  also  "Macadam." 
— Engineering    students'    articles — Chi.    Asso. 

of  Comra.   prizes (n)     45 

— Workmen's    dwellings.     Designs    for — Natl. 

Americanization  Asso (n)   509 

Engineering-cooperation  conference,  Chi.   (ns) 

413,     415 
Engineering  Council  proposed.  N.  Y 294 

ENGINEERING  ETHICS 

—Am.    Inst.     Consulting    Engineers    answers 

questions    371 

— Carnegie  Library,  Pittsburgh,  collates  en- 
gineering ethics 486 

"Engineering    News" — Prize    articles    21,    53, 
61,    ^92,    143,    ^174,    202,    ^184,    ^250,    (ns) 

♦364,  ^444 
See  also  "Macadam." 

— General  index  under  way 526 

— How  to  bind  copies.    Kinder  204,  Ruddock 

(n)   324 
"Engineering  News-Record"  coming  365,  445, 

♦450,  ^451,  525,  527 

ENGINEERING  SCHOOLS 

See  also  "Education." 

— Army  Reserve  Corps  school,  N.  Y (n)     84 

— Calif.,     Univ (n)     45 

— Columbia — Mining-education  costs  286,  Re- 
search   board (n)    292 

— 111.,   Univ. — Drainage   conference (n)   375 

—Mass.  Inst,  of  Tech (ns)  45.     292 

— Minn.,  Univ. — Free  engineering  services   to 

municipalities     (n)   213 

— Prizes  for  students'  articles,  Chi (n)     45 

— Teachers,  Should  not  they  know  how  to 
teach?  Shaw  222,  McDaniel  328,  Wad- 
dell,   Himes 408 

ENGINEERING  SOCIETIES 
See  also  societies  by  name. 

— Baltimore,   Associated   Tech.    Societies 84 

— Building,  Adding  three  stories  to  United 
Engineering    Societies',    for   A.    S.    C.    E. 

♦66,      77 

— Engineering  Council  of  United  Engineering 
Societies  proposed,  to  represent  profes- 
sion        294 

— Oregon  Soc.  of  Engineers — Public  influence. 

Turner    (n)  235 

— Presidents  of  societies *266,  ^469 

— Publicity   experts.  Engineers  as   246,   Govt. 

nitrate-plant    site 165 

— Publicity,   Iowa   engineers   on 373 

Engineering  work  in  foreign  fields,  Opportu- 
nities   for     (See    also    "Trade") 286 

ENGINEERS 

— American  Academy  of  Engineers 413 

— Americanization,  Engineers  discuss 157 

— Atlanta  engineers  aid  city 412,    (n)  294 

— Boston  rebuked  by  Fire  Underwriters  for 
treatment    of    engineers    78,    83,    Murphy 

327,   Booth 488 

— British   engineers'   appeal 491 
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ENGINEERS— Continued 

—Chi.   paving   engineers   defended.      Hill..:i8,  288 
— Civil  engineers'  average  earnings — A.   S.  C. 

E.    Report *40,    141,  286 

— Congress,   Engineers  in (n)   395 

— Consulting  services  free,  Univ.  Minn. ...(n)   213 
— Council    to    represent    engineers    on    pul)lic 

questions,    etc 294 

— "Costs,"  Engineers  sliould  fight  untrue....   447 
— Detroit,  Low  salaries  in.    Morse   120,  Pub- 
lic as  an   employer.    Gruenberg 288 

— How   can   the   engineer   improve   his   puljlic 

standing  ?       Hanna 90 

■ — 111.   structural  engineers — Lien  rights...  (n)   454 

— Indiana  highway  engineer;  salary (n)   535 

— Indianapolis  mun.   engineers'   pay (n)   374 

— Iowa  engineers  on  licensing,  fees  and  pub- 
licity     373,      393 

— Miami   flood-protection    contracts 260 

— Military  Engineer  Corps  commissions  for 
recent  technical-school  graduates  77,  N. 
Y.  school  for  Engineers  Reserve  Corps 
84,    Engineers    Reserve    Corps    309,    369, 

One  hundred  officers  added 533 

— Mining  engineer.  Increasing  cost  of  pro- 
ducing  a   graduate 286 

— Oliio  engineers  resident  out  of  city.  Bur- 
den   on 252 

■ — Omaha,  Neb.^ — Underpaid  city  engineer....   406 

— Oregon    cement-mill    engineers 477 

■ — Publicity   experts.   Engineers   as...... 246,     165 

• — Referee-engineer  supervises  drainage,  Minn.  351 
— Structural    engineer's    office,    Index    of    de- 
tails for.    Wolf  482,  Keeping  tab  on  re- 
vised drawings  *73,  Final  building  plans 

should  show  actual  construction 362 

— U.  S.  Govt,  engineers'  salaries.  Coast  Sur- 
vey         159 

ENGINES 

■ — Boat  motor.  Jewel  portable (n)   416 

^Cars,  Power  unit  for  section.  Fairbanks- 
Morse    "Sheffield" (n)*496 

— Gasoline    motor,    Aerothrust    Engine    Co.'s 

"Pormo"    small    general-utility (n)   *48 

England — Shaft   sinking   by    freezing 23 

Erection.     See  "Bridges,"  etc. 
Erie  R.R.     See  "Railways." 

Essington,  Westinghouse  center  at (n)   253 

Europe,   America's    part   in    rebuilding,    after 

war 117,    202 

"Examiner,"   Experiences   of.      Veteran 80 

Excavation,     Excavator.      See     "Earthwork," 
"Dredge,"   "Shovel,"   "Sewers,"   etc. 

Expansion    joints — Concreting    steelwork *25 

Expansion  trouble,  steel  bridge (n)     76 

Expert    witness.    Art    of    the    299,    326,    354, 
Art    of   the    dishonest    expert.      Sweet    488, 

Johnston     528 

Explosion.     See  "Accidents"   (various  sub-en- 
tries). 
Exposition,    Boston,    in    1920 (n)   288 


Factory-bldg.  costs,  timber  and  concrete.    Paul, 

287 
Fall  River,  Mass. — Park  ponds  concrete  curb  *32 
Federal.     See   "U.    S." 
Fees.      See    "Engineers,"    "Compensation." 
Fence  posts,  Mielly's  attachment  for  wire  on 

concrete    (n)   *161 

Fertilizers — Sources  of  potash   406,   (n)     99 

Field-artillery    service.      Eberly    161 

FILING 

See  also  "Drawing." 

— Binding   engineering   papers    204,    (n)   324 

^Los  Angeles  city  engineer's  records.  Filing. 

Tilton    75 

Till    dumped    from    second    steel    trestle    replaces 
steel    viaduct,    Bessemer     &    L.     E.     R.R., 

*322,  *426 

Filter.      See   also   "Water  pollution   and  purifica- 
tion," "Sewers." 

Filters,  Sprinkling  sewage,  Rio  de  Janeiro. 
Seiber     *89 

Finance — Public    debts — Toronto    : 118 

Financing  water-supply  and  sewerage  connec- 
tions and  plumbing.     Butler,  Jordan   .  .478,  485 

Findlay,  D.  C.  Oregon  cement  mill — Correc- 
tion         477 

Fink   spans,   Louisville   bridge    ^217 

Fire  danger  from  careless  use  of  small  elec. 
devices     (n)   444 

Fire  hydrants.  Cincinnati   *425 

Fire.  McKinley  bridge  floor,  St.  Louis  322, 
Timber  bridge-floor  fires  with  special  refer- 
ence   to   it.      Von    Schrenk    *370 

Firp,  Mullen  &  Buckley  warehouse.  Far 
Rockaway — Quartz-gravel  aggregate  main 
cause    of   damage.      Woolson    82,     79 

Fire,  Nonflreproof  institutional  buildings. 
N.  Y.  Cy.,  made  safe  against;  firewalls  and 
horizontal     exits     *101,  117 

Fire  sprinklers  not  metered,  Pittsburgh. ..  (n)   309 

Fire  TTndsrwriters,  National  Board  82,  (n)444, 
Boston  high-pres.  fire-service  controversy, 
etc.  78,  83,  Murphy  327,  Booth 448 

Fishing    Creek    dam     *257 

Flat  slab.     See  "Slab,"  "Concrete." 

Fleming,  K    Old  structural  handbooks   *401 

Fletcher,   R.    Sewage   disposal    368 

Flint,  Mich. — Sanitary  and  storm  sewers. 
Spear    *20fi 

Flood-control  decision,  Calif 534 


PaKC 

Flood-control  law,  Federal 374,  446 

Flood  control.  Little  Riv.,  Ark (n)   252 

Flood  control,  Oder  Riv.,  Germany,  Dry  reser-.. 

voir  for.     Grant    ;...*312 

Flood-control    works    projected,    Los    Angeles 

County    - 165,    (ns)294,      413 

Flood-frequency       studies.       Difficulties       in. 

Davenport    248,    Matthes 287 

Flood  gates,  Ind.  levees,  *71,  Staebner,  Spiker  329 

Flood  prevention,  Kan.,  etc (ns)85,     491 

Flood  prevention.  River  des  Peres,  St.  Louis 
209,   285,  Run-off  computations  for  70,000- 

acre     storm-water     drainage     *470 

Floods — Large     levee     and     drainage     system 

near  Vincennes,  Ind *69,  329 

Floods,  Ohio — Miami  Val.  protection  work — 
Fixing  maximum  flood  limits  ^12,  35,  248, 
287,  Why  retarding  basins  were  adopted 
*62,  Dam  and  outlet  problems  *144,  Study 
of  retarding-basin  operation  *186,  Contract 

specifications  260,  Dayton  Union  bridge *516 

— Columbus   conservancy-case  defeat ;  city  to 

enlarge  river  channel   39,  205,    (n)   454 

— Conservancy  Act,   The.      Morgan 160 

— Milton   reservoir,   Youngstown,   fills    . . .  (n)   166 
Floods,  San  Diego — Damages  for  Lower  Otay 

dam  failure  (n)253.  To  rebuild  (n)   413 

Floods,  Southern,  last  year — Rainfall  map 
*16,   Rainfall   records  368,  Relief  work  44, 

Floods   this  year    (ns)455,  494 

Floor  fire,  McKinley  bridge,  St.  Louis  332, 
Timber  bridge-floor  fires  with  special  refer- 
ence to  it.     Von  Schrenk   *370 

Floor  of  Pierce-Arrow  flat-slab  concrete 
building,  Buffalo,  Deflection  and  wall- 
girder  tests.     Locke «176 

Floors,  Flat-slab — Am.  Concrete  Inst,  pro- 
poses regulations  289,  Coefficients  com- 
pared with  others   291,  327 

Floors,    Flat-slab — Joint    Comm.    report 

35,   43,    291,  327 

Floors,    Gypsum   filler   for   concrete    *173 

Floors  of  111.   highway  bridges.   Cold  bitumi- 
nous mixtures   for   plank.      Piepmeier    ....   *74 
Flow.     See  "Water  measurement,"  Hydraulics." 
Foreign    fields.    Opportunities    for    engineer- 
ing work  in    286 

Foreign    trade.      See    "Trade." 

Forest-states    Fed.    road    fund    (n)   213 

Forge,  Protecting  clay  drill    (n)  *444 

Form,  Concrete.     See  "Concrete." 

Fort   Scott,   Kan. — Water-supply (n)  208 

Fortifications,    Coast — Report    157 

FOUNDATIONS 

See    also    "Bridges,"    "Buildings,"    "Piles," 
etc. 
— Anheuser-Busch   "Bevo"   bldg.    excavation   •394 
— Bridge,     B.     &     L.     B.,     Allegheny     Riv., 

*426,    *322 

^Bridge    concreting.    Southern    Rv +196 

—Bridge,    Hanover    St.,    Bait *497 

— Bridge,  Metropolis,  deep  foundations ;  built 

under   51  lb.   of  air    *462,    (n)     33 

—Bridge    piers,    Burlington,    la *382,    *466 

—Bridge,  Thames,  of  N.  Y.,  N.  H.  &  H. — 
Deep  dredging  piers  and  multiple  pneu- 
matic pier  *420,  Progress   chart    (n)*116 

— Commodore   Hotel,   N.    Y.,   excavation    ....♦240 
— Louisville  G.   &   E.   Co. — Concrete  piles  not 
affected  by  deep  foundations  sunk  along- 
side  *72,   Sheetpile-pulling  tackle    112 

— N.   Y.   buildings,   Cordwood   grillages   under 

old     (n)  ♦484 

— N.  Y.  Steam  Co. — Concrete  mat  on  confined 
sand     supports     boiler     plant     and     coal 

bunkers  ♦SOS.  Sand  bearing  test *481 

— Penn.  freight  station,  Chi *129 

— Penn.   Hotel  work,  N.   Y •152 

— Penn.    R.R.    station,    Torrence   Road — Pipes 

first    struts,    then    drains    (n)     34 

—Piles,   Concrete  bases   for  old  bridge,   Kan. 

Moone     *197 

— Piles,   Test.  Armour  plant,   St.   Paul    . .  (n)   305 

— Soil — Problem    always   with   us    445 

— Statler  Hotel,  St.  Louis,  caisson  founda- 
tions      ^458 

— Viaduct,    Concreting   footings   and    piers   of 

So.   Ry.,  Toccoa,  Ga ^114 

— Viaduct    piers,    Youngstown     +352 

Four-sided  areas,  Averill's  method  of  calcu- 
lating— Limitations     (n)   244 

Frame.  Formulas  for  three-piece,  and  ec- 
centrically loaded  columns.     Janni ^304 

Framing   machine,    Toohey's    timber    ^73 

Freezing,    Shaft   sinking   by,   England    23 

Freight-cartage   cost.   Investigating    (n)     26 

Freight  station,  Huce  Chi.,  for  Penn *129 

Frog,  Johnson  wrecking    (n)   ♦SS 

Frost,    Geo.    H.,    Death    of    485,    ^489 

Fuller,  E.  S.  Adding-machine  xises   441 

Furnace-temperature   controllers,  Bristol     (n)   336 
G 

Gage,    Convenient    hook.      Sleight    ^155 

Gage,  Hand,  for  drill  bits   (n) *364 

Garage,    Hobart's— Water    tank    *17 

GARBAGE   AND  REFUSE 

— Chi.  reduction  costs,     Allen   350 

— Chi. — Refuse-dump  park  lands    (n)  253 

— Cincinnati    disposal    investigation     ....(n)  125 

• — Cleveland — Cost-statement   omission    447,   Motor 

vehicles   (n)133,  "How  to  turn  rubbish  to 

riches"    (n )  433 

— Dayton    plant    workmen's    cottages    . . . .  (n)  413 
— Mason  Cy.,  la. — Jones  dutch-oven  incinera- 
tor.     Gayton     ^27 


Page 
GARBAGE  AND  REFUSE— Continued 
— N.     Y.     Cy. — Waste-material    disposal     119, 
Reduction-wks.    controversy  may  be  over^ 
Whipple's   report    125,   Correction    (n)329. 

The  fuss  201,   Garbage-pier  suit (n)   454 

— Penn.    building   code — Must   keep   dwellings 

and   yards   clean 515 

—Rochester  municipal  reduction  works   ..(n)    126 
— San    Francisco    loses   incinerator   suit    209 

Gardner,   Me. — Sand   filter.      Richards    124 

Gas    drawing    from    Cleveland    tunnel    ^96 

Gas-rate  case,  Passaic,  abandoned   (n)   253 

Gas   seal.   Exploring   deep   well   by,    Saratoga 

Springs.       Anthony     227 

Gasoline     motor.       See     "Engines,"     "Motor 

vehicles." 

Gasoline-supply    problem    158 

Gate,  Rockwood  Colo.  Riv.  intake,  for  Imperial 

irrigation    canal    ♦124,    (n)213,    (correction 

n)     253 

Gates,     Flood,     Ind.     levees     ♦71,     Staebner, 

Spiker     32a 

Gates,  Sector,  at  Middle  Falls  dam  on  Genesee 

Riv.,   Rochester;   hinges;  weight   controlled 

by  weir  tubes.     Crofts    •SOO 

Gates,     Slide,     Elephant     Butte.       Teichman, 

•306,     (erratum)  448; 

Gayton,   K.    F.      Garbage  incinerator    *2T 

Gear,   Spring-cushioned,   for  elec.    locomotive, 

Switzerland.      Kummer    ^142: 

Geduldiger,   E.   Hudson  Riv.   road    *l 

General    Elec.    Co. — Siphon    spillway    *1S'J 

Gerharz,  H.,  on  commission  managers 246'. 

Germantown  dam,  Miami  Val ^65,  ^146,  ♦ISft 

Germany — Dry   reservoir   for   Oder   Riv.    flood 

control.      Grant    ^312,    State    ownership    of 

electric   central   stations (n)   501 

Girder.     See  also  "Plate  girders." 

Girder,    Wall,    tests,    Pierce-Arrow    concrete 

bldg *i7g 

Girders,    Cantilever,    to    carry    columns    *459 

Girders,     Omaha    bridge    pier,     with    leveled 

bearing    plates    on    masonry    ^381 

Glass  sheets,  Keasby  &  Mattison  corrugated, 

^  wire    (n)   376 

Godfrey,   E.      Que.    suspended-span   support.  .♦161 

Good    writing    and    good    engineering    285 

Goose  Lake  Val.   system  dam.     Heron *100 

Government.      See    "U.    S.,"    etc. 
Grade-crossing    accidents.    Scheme    to    avoid 

McMullen    (n)'*524 

GRADE-CROSSING    ELIMINATION 

—Chi.    art   gallery   on   bridge   over   111.    Cent. 

tracks     *iM 

— Detroit    grade-crossing   removal    ........       166 

-Forms,  Cast-iron,  for  column  bases,  C,  B. 

&  Q (n)*524 

— Grade  changes  at  two  cities — Nor    Pac    at 

Jamestown,  N.  D. ;  C.  B.  &  Q.  at  Aurora, 

Hi *47o 

—Nor.    Pac,    Spokane,    Wash (nj     45 

—Railway  grade-crossing  statistics   (n)   259 

^Youngstown  viaduct  over  tracks  ^352 

^''/J^^„*'''°^^'"ss-   Protecting   auto,    traffic   at. 

Safety    First"    gO 

Graeter,    G.    C.      Concrete    paving    ievee •'" 

Grand     Rapids,     Mich.— Church    dome     ♦Voo' 

Paving    (n)^281 

Grant,  K.  C.     German  dry  reservoir   ♦312 

Great  Lakes  water  quality.     Horton,  Chase.. *134 

Green,   P.    E.     Brick-paving  tests    506 

Grmnell,    la.— Water    waste    (n)  423 

Grohmann,     E.       Dam    failure     ♦139 

Gruenberg,   F.    P.      Public   as   employer    28S 

Gypsum-composition  roof  slabs.  Navy' to  use..   162 
Gypsum   flller  for  concrete   floors    ♦its 

H 

Haentjens,      0.        Centrifugal-pump      suction 

lift     ♦340 

Hale,   C.   D.      Concrete  arch   bridge    ."♦37S 

Hall,  E.  H.     Saving  Horeshoe  Fall  78 

Handbooks,  History  of  structural-steel.  Flem- 
ing        »4QJ 

Hanna,  F.  W.     How  can  the  engineer  improve 
his    public    standing  ?     90 

HARBORS 

See  also  "Wharves  and  docks." 

— N.  Y.  Cy.  waste  dumping  nn 

— S"  ^•'  Interstate  comm.  will  study  port  of  .'   491 
— N.  Y.  harbor.  Removing  Coenties  Reef  from 

East  Riv.     Dion    112 

Hardening   drills.      See    "Drill  " 

Hardesty,   W.    P.    Willamette   iPae.    R.R •49 

Harlow,  J.  B.     Dispatcher's  signal  system 'lO 

Harrington,  C.  F.     Army  motor  trucks 281 

Harris,    F.    W.      Pac.    Coast    highway    433 

Harrison,  J.   L.     Night   work    280 

Harrisonburg.   Va.— Imhoflf   tanks.      Mvers    ..♦ISS 
Haulage,   Motor.     See   also  "Motor  vehicles" 
Hauling  in   Penn.,   Comparison   of  horse   and 

motor-truck.     Alderson    283 

Hawaii — Makawao     water-wks.        Cox     *3lb 
Salvaging    hopper    scow     (n)^34.    Dredging 

coral   boulder (n )  *244 

Header,    Sunken   stone,   prevents   pa virig  fail- 
ure.   Bait (n)   ♦TB 

Health  Commissioner,  Ohio,  proposed (n)  ^94 

Heat     concrete    water.     Exhaust    steam     to. 

„T«J^0P (n)    364 

Heated  railway  water  tanks (n)*536 
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Kir. 111.'    Il.ilis.-    liiMlliiu.    S.Mltlc    (Ill       ■''< 

Hciil    loss   llinniKli    Miilous   Imu's   ciI    «IiuIii>\ 

sash.      Shcliliiii     •' 

11.11    Ciili"   l>il<luf   iiiul    vliidiul    ilidlcatcil    !'• '■ 

ll.iiiv,    A.    .1       Moblli-    riiliilall     :'•>•'* 

ll.ifitl.m.  I'ri's    (;    il.     Hy  It.  S.  JUli-k ♦2(10 

II.  roll.    K      A      IM.'WS    Crcfk    dam     •!"" 

Il.l.li    llfliliy    watff  .sii|)|>ly ••'•''- 

II. 'Will.    A     C,      ('(•lurntkllii    imtiisli     Illli 

llii;li«ay  Si'.'        •'Uiiads,"        ••I'aviMiU'lils." 

■Sirccls."    "Hiidin'S,"    i;»'<>Kiiip'i'>"'>l    iiiii>i>'!<- 
Mill,     H        'l'i-ni|i.    ami    water    nuisiimptlim     ..    *:tH 

Hill.    (•     1>.      ("111.    pavt'iiKMit    ii'p.iil     :iS,   -iSS 

llliiu's.     A.     .1.       KiiKlm-i'iiiii;     Icai-lu'is     lOS 

lliis.-hlnTU.    ('.    A.      Kalsliit:    dam     ••'« 

lloliarl    cslato     Cuncrolo    lank •!< 

ll.itTiiiaiiii.   U.      ('li>volaii(l   pavlnu IS.S,    ID'i 

HiitT's,    K.    .1..    hook   k'iiKi' *'''■'■' 

lloUKsoii,   N.   F.     KohulldliiK   Kuropo 117.  202 

11. .1st.  nihloway   and  trolloy  syatoin.  Brooklyn 

suliwa V    •522 

II. listing    enulno   snalchos    wiiRons   from   deep 

.x.avation.    Penii.    Hotel.    N.   Y •152 

Hoists.  LouK  Kloiv  laliloways  with  band-frlc- 

II. 111.   for   Fiiriikawa    Mu.    Co (n)*37G 

II. .Hand.    Concroto    tics    in *l 

II. .His.  rres.  I.  N.     Hy  M.   K.  Cooley *2()i,  2C9 

ILimiold.    \V.    L.      lU'ltjian   relief   207,    Correc- 
tion     <"'    ?P^ 

11. .ok  catte.  Convenient.     Sleight VV^o» 

Hoover    C    1".      Filter   alum.   Columlm.s *5,     36 

H..over.    H.    C.    and    Heljiian    relief   207,    Cor- 

leetion    ••('')    "-^ 

ll..rncr.   W.    \Y.      Kiver  des   Peres   rcp.nt    JHO, 

•JSj.   ♦470,   Brick-paving  tests ••;  ''2. 

H. ir.se    snowshoe.     Hrockuiiier (n)*524 

H.irseslioe    Fall.    To    save;    Hall's    protest    (8, 

Uaiidolpli.    Dye • •  •  •      81 

ll.irt.in.  C.  M.     DraftiiiR  room  vs.  shop.  ..  19;),  400 
HdvI.ui!   T.     Scoring  water-supply  quality ...  .•134 

H.>spitals,  \.   Y.   Cy..  Fire  iiroteetion *101.  lli 

ll.>tel.     See   "Buildings."  ^ 

ll.iuse    C    O.     Water-wks.  service  connections  ocih 
ll.iuston.  Tex.  -Activated  sludge  plants.     Wil- 

liford  ♦23G.  Kngineering  banquet (n)    4o4 

Hubbard     P.      Test    of    sand    cushioned    brick 

pavements 20G.  201 .   ..06 

Hudson   Uiv.   road  on  mountain  side,     t^edul-     ^ 

Huffman  dam.'  bliic.'.".'.'.'.".'.' ♦1'14.  •18G 

Human  el>-nu'-  In  engineering.  New  emphasis  ^ 

Hungeiford  brif'.ge"and  i.  K.  Brunei.. 408,   (n)      68 

Hunner.  H.   H.     Steel-tape  mend *<'- 

Hvatt-Buiek   Bldg     accident.  ....  . *-9j 

Hydrant,   New    Cinciniuiti    standard *42o 

HYDRAULICS  c       .        •      ,    f 

—Dredged  drainr.se  oilcii 'S.  Str.dics  m.  i.  ■m.-,. 
and  after  clearing— M;k:  .li'.w  »>lil  Town 
Creeks,  Miss.— D':termining  rougliMess  co- 
efficient  ••ii"   of   Kutter's   foiirola       Kam- 

— .Tump  tests  for  Miami  cams ~  "■  14 

—Sewage-flow  measurements.    Austin.      Mont 

gomery    

■Hydro-electric.     See   "Water   power." 
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ILLINOIS 

—Bridge   floor   coverings.      Piepmeier 

Lien   rights,   structural   engineers (n) 

—Road  contractors  bid.  Helping -■■■■:■ 

Road  practice.  Concrete.     Bilger  18d,  Bush- 

nell    ;■■:;••• 

— Soc.      of      Engineers— Meeting ;      activities 

widen    ■  •  •  •  • ;  •  • 

— State  boards.  To  consolidate -3^6,   (n) 

Tmhoff  tanks.  Harrisonburg.      Myers.    ......  .*133 

Imperial     irrigation     canal,     New     Colo      Kiv 

intake  gate  for  *124.   (n)213.    (correction  n2.i3 
Imperial    Vallev— Abandoned    ditcher.  ....  (n)    ..-4 

tncinerator.     See  "Garbage  and  refuse. 

Index.     "Engineering    News"     general,    under  ^^^ 

Index^  of' ' det'a'i'ls '  'for'  "  structural  engineer's 
office  ^Volf  482.  Keeping  tab  on  revised 
<lrawiiigs     *73.     Final     plans     sbould     show 

actual  construction •  • ; •  •  •  •   •*'>- 

Indiana  Engineering  Soc —Reminiscences  164 
Election    ■  •  •. '"!   "'^ 

Indiana-Large  levee  and  drainage  system 
*69  329  Licensing  architects  (n).iv5J,  lor- 
na'do  (n)  4.54.  State  highway  commission- 
salaries,    etc •  •  •  • (n)   535 

Indiana  Sanitary  &  ^ater-Suppl,^  Asso^meet- 
ing  and  papers 372,  4.8    485,   (n)   ^as 

Indianapolis.  Ind.— Financing  water-supply 
and  spvverage  connections  and  plumbing 
478    48."'>    Municipal  engineers'  pay (n)    3(4 

Industrial  district.  Minneapolis 519 

Industrial    Service  movement -"-> 

Ink.  India,  solvent.  And.rson  &  Furm.in  s 
"Rasindia"    ■  • • (n)   &^t> 

Inserts  for  fastening  machinery  to  concrete 
work.    Medina (n)*536 

INSTRUMENTS 

S»e  also  "Surveys,"  "Water  measurement. 

— Adding-machine  uses.     Fuller 441 

—Slide     rule     for     regsaring    water     meters. 

Bock's  

—Survey  calculations  with  Jlonroe  machine.  .*360 


Pau' 
Intake    gali-.    K...  kw.i.id  ;    Colo.    Ulv..    for    Im- 
perial  Inliiall.iii    canal, 

•121,    (11)213,    (correction   ii)   253 
Interstate    C.iinmer.'e    Comiii.      Shall    work    of 
lallwav    valiiatl.iii    he    left    llicoriiplete  y    217, 
Handling    c.isl    ..f    railway  gruile    leducllon.s 

In    accounting.       .Noy 433 

Iowa     Engineering     Soc.     moutlnu   -Llcen»lnic. 
fees   and   piibll.lly 373,    303,    (ii)    335 

IIIO.N   AND  STKIOL 

Columnsteel    .piallly    and    streiiglli    of    col 

iimiis     \.  S.  V.  K.  coiiim.  report 2ii:i 

KrlUs.     Sharpening,     etc.     •92,     •184,     479. 

(ns)^3«4.   •101,   •111 

llandbo.iks.    Hlst.uy    of.      Fleming •HH 

Ore   and   pig   prodiicll.in.   V.    S (n)12'. 

T.>i.int.i.    .Muiilllolis    steel    jilant (n)29l 

lltO.N    A.\l»    STKKL    COltltOSION 

Bridge.    Old    Louisville;    paint *221 

-Electrolysis    survey.    Boston    water (ii)    211 

-  Uiistprootlng    process.     I'arker (n)    I'lil 

— Waterproollng    compounds,    Ulchnioiid.  .  .  (ri(     4.S 

-Water-service  pipe,  St.   Paul 3:i8 

— Zinc,  tin  and  lead  coatlng.s,  Hess  "Kplcas- 

sit"    (")4!"i 

IKRIC.ATION 

See  also  "Drainage." 
—"Eagles'  Nest"  project,  Cimarron.  N.  M.  (n)      S.". 
-Elephant      Butte      dam  '  Slide      gates      and 
needle   valves.     Teichman    •306.    (erratum 

n)    448.  Fatal   accident  at  air  Inlet 453 

—Gage.   HofT's   book.      Sleight •15.". 

-  Goose  Lake  Val.  system.  Ore. --Drew's  Creek 

dam.      Heron *  1 00 

— Imperial   irrigation   canal.   Colo.    Riv.   intake 

gate  for,  Rockwood's ^124,    (n)213, 

(correction  n)  25:! 
— Imperial  Valle.v— Abandoned  ditcher.  .  .  (n)*524 
— Kings  Riv.  project.  Calif.,  High  dam  part  of  123 
— Las   Vegas,   N.    M.— Irrigating    17,000    acres 

on  municipal  land.     Cragin ^428 

— Lewis-Sweetwater  Irrigation  Co..  Ida.,  me- 
chanical siphen,  Swaren  *4S1.  Coreless 
hydraulic-fill  dam  built  of  lava.    Swaren  •50.5 

— Lynian  dam,   Ariz.,  reconstruction (n)      85 

— Overtime  for  dredge  men,  etc (n)    324 

-Utah.   Tile   drainage   of   irrigated   land   in — 
Delta   Land  and  Water  Co.     Wheelon....    318 

Italv.     Heiiioving     boric     acid     from     volcanic 
steam    at    Lardar'lo      Slason 328 


.Tacksonville      Fl:i.— Steel     sheetpil'     li\ilkhead 

driving.      Mendenhall *22S 

.TamestowM.  N.  D.— Double  sewer  *30S.  Station 

and   track    elevation *'172 

.Tani.i.  A.   C.     Formulas  for  thre--piece  frame 

and  eccentrically  loaded  columns *304 

.lerscy   Cy..   N.   .1. — Water-supply   contest   may 

be     reopened ^^■■ 

.fohnson     A     N.     Wayne   Co.,   Mich.,   concrete 

roads    ^^~ 

lohnston,    C.    T.      Water    rights    and    common 

'aw    ,;   ^-^ 

.|ii:i>t      '^ee  also  "Expansion,"  "Rail."  "P'.p''. 

..nV:s,"  etc. 
.Tcnits      between     cast-iron      and     wood-stave 

pipes      Pndham '"Lt^'ii 

Tones  &  Laughlin  Eldg.,  Raising *il.! 

.Tordan.    F.    C.      Financing    water-supply    and 

sewerage    connections    nnd   plumbing.  .  .478.  485 
.Tump  tests,  Hydraulic,  Miami  dams *144,   188 

K 


Kaiser.    F.     H.       Selecting    and    testing    drill 

Kansas— "To  have  highway  commission  534, 
Flood    prevention (ns)  85, 

Kansas  Cv..  Kan.— Work  started  on  Terminal 
Rv.    bridge •  ■  •  • 

Kansas  Cv..  Mo.— Sewer-pipe  tests  204.  329. 
Viaduct  column  cracked  ^251.  Blue  River 
impvt  453.  Railway-station  approaches  to 
be  improved  532,  City-manager  charter 
election    •  •  •  (ns) 334, 

Keokuk  bridge,  Toohey's  portable  timber- 
framing    machine    on 

Kinder,  W.  R.     Binding  the  "News" 

Kingman.    Ariz. — Sewer    cost 

Kings  Riv.  project  dam • .  •  • 

Kingsport  Tenn. — Commission-manager  char- 
ter      '" 

Knouse,  H.  V.  Mixing  soap  and  alum  with 
concrete    

Kreamer.  A.  W.     Concrete-mixer  boat 

Kreamer,  A.  W.     Concrete-mixer  boat..*169 

Kutter's  formula  questions.  See  "H.vdrau- 
lics." 


479 
494 
331 

454 

*73 
204 
242 
123 

)494 

179 
•169 
*520 


La    Brecue.    H.    F.     Mixing  concrete   drv    at 
central  plant ♦174.   202 

LABOR 

Xieht     work     economical.       Harrison     280. 

Track  gangs — A.  E.  R.  A.  symposium,  (n)   324 
Overtime  for  steam-shovel  and  dredge  men. 

Reclamation    Service (n)   324 


Piilt* 

LAIIOIt       C.illllllllell 

I'    U.K.   new  .•iiiplovment  system 452 

It. .a. Is.     Itiilldliig     :t60     miles    .if.     with    day 

labor,       San       Heniardliio       Co.,      Calif.; 

hoiiiiseH,    comIh,   etc.      Urlgllt *•**♦*» 

ItiiadH.    Earth,    by    day    labor,    .lackson    Co.. 

Minn 205 

Land-chiHHlflcatlon    MUrveys,    Calif •170 

Liiiid     reclamation.       See     almi      ■Irrigation," 

"Drainage,"    "U.    8." 
Land   reclamation   Calif.,  lielped  by   court  de- 

.Ish.n     Ml 

Land.  To  reclaim  300.000  acreH,  N.  E.  Ark.(n)    252 

Lansing,    Mich.      Paving ^345 

Larilar.'lo.    Italy     Itcmovliig    boric    add    from 

v.ili'aiilc  steam   at.      Mason 328 

Las    Vegas.    .\.    M.      Irrigation.      Cr.igln •428 

Lathing,  Clinton  Wire  Cloth  metal (n)^l«8 

L.'ithrori,    H.      (Concrete   pond    curb •32 

Laiichll.    K.     Cascade   tunnel 120 

Lavis.   F.     Narrow-gage  delusion 308 

Lawrence,     Mass.— Roof     failure     •399,     405. 

Central    bridge.      Cortrlght •457 

LAWS,    LEGAL    DKCISIONS,    ETC. 
See  also  "II.    S.,"   "Flood,"   etc. 
Calif,   decision   beli)S  Hood   control   and   land 

reclamation    531 

C.iiicrete  Inst,  discussion 289,  291.  327 

Dam  failure.  Damages  for  Lower  Ofay . . .  (n)253 
Expert    witness.    Art   of   the    299,    326.    354, 

488.  Water  rights  and  common  law 528 

(iarhage-incinerator  suit  lost,  S.  F 209 

.Icrsey  Cy.   water-supply  contest 332 

-  Kan.  teamsters  must  inspect  bridges. ...  (n)    33:i 
N.     .1. — Passaic     gas-rate    case    abandoned, 

(ii)253.  Big  paving  contract  void (n)  372 

Licenses,   Iowa   engineers   on 37;{ 

Licensing    architects,    Indiana (n)  333 

Lien   rights.   111.    structural   engineers.  ..  (n)  45J 

Ohio   engineers,    Burden   on 252 

-  Ohio   municipal    utilities    control (n)  374 

— I'enn.    building    code — Must    keep    dwellings 

and    yards    clean 515 

-Passaic  Riv.  pollution  cases (ns)454,  490 

-Postal-rates   bill.    Second-class 36 

—State  boards.  Consolidating.  .  .325.  293,  (n)  454 
-  Street    widening   and    city    planning.    Legal 

obstacles  to.     Mohler *  1 38 

— Track  paving.   Duluth  decision   on   liability 

of  street-railway  company  for.  Brownell  409 
— Water-power  legislation.  Federal.  ..  .405.  (n)I25 
— Water,  Stagnant,  litigation  nonsuit (n)175 

Lead  coatings,   Hess   "Epicassit" (n)   496 

Levee  and  drainage  system   in  Indiana,  near 

Vincennes     *69,     Flood     gates     in     levees. 

Staebner,    Spiker 329 

Levee,  Colo.  Riv.  valley— Govt,  railway. ..  (n)  60 
Levee    on    Wabash   Riv      Concrete    paving    for 

small.       Graeter *22 

Levee  work.  Calii. — Dredge  with  195-ft.  boom.*337 
Lewis-Sweetwater      Irrigation      siphon      *481. 

Dam    *505 

Licenses.    Iowa   engineers   on 373 

Licensing   architects,    Indiana (n)  333 

Lier,   rights.  111.  structural   engineers' (n)    454 

Life  preserver,  National  suit (n)    256 

Lighthouse-lamp   equipment.   New   elec....(n)    179 

Tjigliting  station,  Cleveland  municipal (n)      27 

Lime.    Hydrated,    Production    of (n)    135 

Lincoln  Highway  progress  in  1916 44 

Lindsay,  .T.  S,     Mortar  repairs  to  stone ♦281 

Li(|Uor  clause  in  contract (n)      34 

Loading   rails.   Machines   for ^153 

Lochridge,  E.   E.     Making  filter  alum *7,     36 

Lock,  New  spring  nut (n)    *48 

Locke,  C.  E.     Pierce-Arrow  bldg.  tests ♦176 

Locks,    Ohio    Riv.,    Concrete    mixer   boat    for. 

Kreamer,  Dexter   *169,   *520,   Sheetpile  cut- 
off    wall.      Nimmo     *483,     Fixed     dams     to 

replace    movable 486 

Locks,  Trollhattan    canal,    Sweden ^297 

LOCOMOTIVES 

— Electric  locomotives.  Knocking  down  120- 
ton  G.  E.,  for  Bethlehem  mines,  Chile...    459 

— Gear.  Spring-cushioned,  for  elec.  locomo- 
tive,   Switzerland.      Kummer •142 

— Virginian  Ry.  has  world's  greatest  locomo- 
tive— Henderson's  patent  Baldwin  triple 
compound    ♦417 

Logan.  .T.     Motor-trucking  stone 241 

LOS  ANGELES,   CALIF.,   CY.   AND   CO. 

— Bridge,   State,  built  by  county (n)^404 

— City's  annexation  of  territory (n)   534 

— Filing  city   engineer's  records.     Tilton 75 

— Flood-control   wks.   projected.  .165.    (ns)294,  413 
— Motor  truck.  Combination  oiling  and  utility. 

Cannon   ^198 

— Sewer  construction.  Outfall (n)    253 

—Tunnel,  New  street.     Stewart ♦449,    (n)     85 

Louisville,  Kv. — Power-plant  piles  ^72,  112, 
Old  Ohio  Riv.  bridge *217 

Lumber.      See   "Timber,"  etc. 

Luten,  D.  B.  Reinforced-concrete  patents 
defended     528 

Lyman  dam,  Ariz.,  reconstruction (n)     85 

M 

Macadam  pavement.  Building  8-in..  with  tar 
and  gravel  top.  Bayonne,  N.  .T.  ;  spreader 
for   stone.      Olmstead ♦136 


Januar}'  1  to  AFarch  'M,  191? 
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rage 
Macadam  roadways.  Rebuilding  old,  with  per- 
manent   surface — Prize    articles,    etc.      Car- 
ruth  21,  Riplev  61,  Edwards  175,  Anderson, 

193,  Warren  529,  Thomas *345 

MacCoy,  P.  B.  Compression  positive  or  nega- 
tive       329 

McDaniel,  A.  B.     Engineering  teachers 328 

McDowell,  C.   E.     Durax  pavement 488 

McGraw-Hill     consolidation     365,     445,     *450, 

*451,  525,  527 

McGraw,    James    H *45() 

McKlnley      bridge      flooring'      fire      332,      A'on 

Schrenk    *370 

McLean,    D.    L.      Delivering    mixed    concrete 

along    Winnipeg    aqueduct *510 

Machinery   transportation,   Siberian   smeltery, 

(n)    359 

Mail-rates  bill,  Second-class 36 

Makawao  water- works.     Cox *310 

Manganese-ore  production,  U.  S (n)    395 

Manhole  explosion.  Bait (n)      85 

Manholes,  Jamestown  double  sewer *308 

Maps    for    aviators.    Need    of    topographic. 

Jones (n)   471 

Marsh   concrete   bridges.   III *272 

Marshall,    E.    A.      Assessment    classification 

surveys,    Calif *476 

Marty,  H.  J.     Eliminate  weird  dimensions....    400 
Mason  Cv.,  la. — Garbage  incinerator.     Gaytoii  *27 
Mason,  W.  P.     Removing  boric  acid  from  vol- 
canic steam  at  Lardarelo,  Italy 328 

MASSACHUSETTS 

— Met.    sewer   "rock-flour"    difficulty 320 

— Water-wks.,  Crippling  their  own 285 

— Water-W'ks.,  Met. — Electrolysis  survey.,  (n)  244 

Mattamuskeet    drainage    *346,    365,    366,    The 

future.      Dappert 528 

Matthes,   G.   H.     Aliami   studies 287 

Maxim,  The  late  Sir  Hiram   S 135 

Mehren,   E.   J 445,   *451 

Mendenhall,  H.  D.     Sheefiiile  driving *228 

Meter.     See  "Water  measurement,"  "Air." 
Metric    system    opposed- -Am.     Inst.     Weights 

and  Measures (ns)  88,   375 

IMetropolis     bridge — Deep     foundations     *462, 

Accurate   triangulation (n)      33 

Metropolitan   city   planners   confer 452 

INIexico — Yucatan    land    reform (n)    253 

Meyer,  A.   F.     Excessive  rainfall 368 

Meyers,  A.  J.     Traction  brake  for  Que.  bridge 

suspended    span *513 

Miami  protection  work.     See  "Floods." 
Michigan — Wayne  Co.  concrete  roads.     John- 
son   317,    Experience    in    resurfacing    mac- 
adam     *345 

Jlilestones  in  engineering  progress 3r.5 

Jlill  construction  a  well-defined  type 287 

Miller,  S.  W.     Welding  Schenectady  pip? 529 

Mills,  G.  C.     Cincinnati  motor  racetrack *302 

Jlilton  reservoir,  Youngstown,  fills (n)166 

^IILWAUKEE,    WIS. 

— Bridge,    Bascule,    strikes    steamer 493 

— Sewer-tunnel    work.    Small 32 

— Telephone   conduits.    Building 74 

— Tunnel,   Shore,  methods.     Warren *231 

Minder,    E.     G.       Engineer-referee    supervises 

drainage   351 

TMine.      See   also   "Coal   mine." 

Mine-drainage   tunnel,  Roosevelt,  Cripple  Creek  *8 

Mine    shaft.    Crown,    quickly   sunk 31 

Mine,  Siberian — Transporting  machinery ..  (n)  359 
^lineral  springs,  Saratoga,  Ruin  and  recovery 

of.     Anthony *99 

Mines,   Chilean — Elec.   locomotives 459 

Mines,  Drill  Sharpening  at...*92,  *]84,   *479, 

(ns)*364,  *404,   *444 

Mining  Co.,  Furukawa,  cableways (n)*376 

INIining  engineer.  Increasing  cost  of  producing 

a   graduate 28fi 

■Mining  &  Metallurgical  Soc 286 

MINNEAPOLIS.    MINN. 

^Bridge,    Concrete-arch — Designer (n)  81 

— Industrial   di.strict,   Specially  prepared 519 

— Wood-block  pavement  test.  Treated (n)  76 

"Minnesota — Earth  roads  by  day  labor  265, 
Department  of  Public  Domain  may  replace 
boards  293,  325,  Engineer-referee  supervises 
drainage   351,   Free   engineering  services   to 

universities    (n)    213 

INIinnesota     Surveyors'     and    Engineers'     Soc, 

338,  351,   (ns)47,  335 
Mohler,     C.    K.      Legal     obstacles     to    street 

widening  and  city  planning *138 

Monroe  machine.  Survey  calculations  with...*36fl 
Montana    legislature    authorizes    commission- 
manager     plan 491 

Montgomery,  C.  B.     Adapting  motor  truck  to 

its  work 53 

Montgomery.  J.  Austin  sewage-flow  measure- 
ments *57.  Sewer  in  creek *424 

Montreal,    Qive. — Making    filter    alum    4,    36, 

Aqueduct    power   project (n)294 

Monuments — Numbering   highway   bridges.  (n)*364 
Monuments.  Street-intersection,  Vincpnnes  (n)*116 

Moone.  E.   V.     Concrete  bases  for  piles ^197 

Morgan,  A.  E.     Ohio  conservancy  act 160 

Morrison   Hotel.   Chi.,   derrick ^242 

IVforse,  H.  S.     Engineering  salaries 120 

^fortar  repairs  to  stone.     Lindsay *281 

"Motor,   See   also   "Electricity."    "Engines." 
3Iotor.  Jewel  portable  boat (n)   416 


Page 
MOTOR   VEHICLES 
— Automobile-engineering    development — Auto. 

Engineers'    meeting — Farm    tractor;    fuel 

problem;  Doble  steam  car 158 

— Baltimore    street-cleaning    equipment.  ..  (n)    249 

— Caterpillar   tractor   hauling   cement (n)*llG 

— Cleveland  street-work  motor  vehicles.  ..  (n)  133 
— Grade  crossings.   Protecting  auto   traffic   at. 

"Safety   First" 80 

— Racetrack,  Cincinnati  motor.     Mills *302 

— Street    washer,    Sterling-Kindling    sciueegee, 

(n)    *88 
— Traction-engine     parades     vs.     brick     pave- 
ments.     Edy (n)    156 

— Tractor,   Light  flexible — Joliet  "Bates   Steel 

Mule"    (n) *37e 

— Tractors  made  from  pleasure  cars  by  Knox 

converting    unit (n)*296 

— Trailer,  .  Benson    "Trakker-wagon"    3-wheel 

dumping     (n)*128 

—Trailer   truck,   Elec.   Wheel   Co.'s (n)    168 

— Trailer,   Troy    rubber-tired (n)    *48 

— Trailer-truck  steering  gear,  Warner.  ...  (n)  *456 
— Truck,  Adapting,  to  its  work — I'rize  article. 

Montgomery  53,  To  desert  work.     Warner  143 

— Truck  breaks  bridge,  Cohoes. (n)*484 

— Truck,  Combination  oiling  and  utility,  Los 

Angeles.      Cannon *198 

— Truck  fees  increased,   N.    Y (n)    252 

— Truck     haulage      comparison.      Motor      and 

horse,  Longwood  Inc.,  Kennett  Sq.,  Penn. 

Alderson   283 

— Truck  haulage  of  stone  for  macadam  roads, 

N.   J.      Logan 241 

— Truck  owners.  Good  roads  not  an  invidious 

benefit  to.     Pride  160,  Williams 80 

— Trucks.    Army,     on    Mex.     border.    Lessons 

from.     Harrington 281 

— Trucks,  Light  motor,  on  construction  work.  .*471 

Jlount    Royal    tunnel   progress (n)   209 

Moving  concrete  culvert  intact *520 

Jloving  town — Barfield,  Ark (n)      34 

Mullen  &  Buckley  warehouse  fire 82,     79 

^Municipal.     See  also  "City." 

Municipal  bridge,   St.   Louis,   opened (n)    209 

Alunicipal  debts.  Piling  up 118 

Municipal  garbage-wks.   costs,   Cleveland 447 

Municipal-land   irrigation.   Las   "Vegas.      Cra- 

gin    *428 

Municipal  lighting  station,  Cleveland (n)     27 

Municipal  Research,  Bureau  of — Offer  to  cities  252 

Municipal-utilities  control.  0 (n)   374 

Municipal    water-power.    Montreal (n)    294 

Murphy     h     i .      Conditions    in    Bost.    Public 

Wks.  Dcpt 327,  448 

Muscle  Shoals,  nitrate-plant  site 165,  246,  493 

Jlyers,  H.     Concrete  tank *17 

Myers,  W.  G.     Harrisonburg  Imhoff  tanks.  ..  .*133 

N 

Narrow-gage     delusion;     Zinn's     paper     118, 

La  vis    368 

National  Board,  Fire  Underwriters  82,   (n)444, 
Boston    high-pres.    fire-service    controversy, 

etc.   78,   83,   Murphy   327,   Booth 448 

National    City   Bank   on   foreign    opportunities  286 

National    Foreign    Trade    Convention 212,    213 

Navy.     See  "U.  S.,"  "War." 

Needle    valves,    Elephant    Butte.      Teichman, 

306,   (erratum  n)   448 

Neilson,   W.     Better  salamanders 121 

Nelson.   B.    S.      Air   flow *19 

Neubert    pile-casing    system *283 

Nevitt.  H.  G.     Column-section  diagram *30 

New  England  Water-Wks.  Asso.  meeting,  etc.. 

124,   (n)     46 
New  Holland,  N.  C— Drainage. *346,  365,  366,  528 

NEW  .TERSEY 

— Highway  reform,  etc 164,  209,   (n)  454 

— N.  Y.,  Interstate  comm.  will  study  port  of..  491 

— Passaic  gas-rate  case  abandoned (n)  253 

— Paving  contract  void,  White  Horse  Pike...  372 
— Paving    state    road    with     "Durax"     small 

granite    cubes    *429,    McDowell 4S8 

— Road    stone.    Motor-trucking.      Logan 241 

New  London  bridge  foundations. ..  .*420,  (n)*116 
New  Orleans,  La. — Bridge  or  tunnel  voted,  (n)  85 
New  Year's  resolutions.  Really  good 80 

NEW  YORK  CITY 

See  also  "Subways." 
— Buildings,  Cordwood  grillages  under  old  (n)*4Sl 

NEW   YORK    CITY 

— City    planners    confer,   Metropolitan    452 

—  Coenties  Reef,  Removing  from  harbor.  East 

Riv.      Dion 112 

— Death    rate    355 

— Elevated-railway  station,  Pelham  Parkway, 

concreting  steelwork.     Dlyn    *24 

— Garbage  and  waste  disposal  119,  Reduction - 

wks.   controversy  may  be  over — Whipple's 

report    125,   Correction    (n)329.   The   fuss, 

201,  Garbage-pier  suit   (n)    454 

— Hell  Gate  bridge  and  viaduct  dedicated  . .  453 
— Institutional    buildings,    Nonflreproof,    made 

safe    against    fire     *101.  117 

— Motor-truck    fees    increased     (n)    252 

— Municipal   Research,   Bureau   of    252 

— Port  of  N.  Y.,  Interstate  comm.  will  study, 

491 
— Railway  terminals  and  cost  of  living;  N.  Y. 

Cent,  terminal;  public  control 158,  525 
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NEW  YORK   CITY— Continued 

— Rapid  transit,   H.   G.   Stott's  part  in   *151 

— Rapid-transit    system    i)rogress    (n)    205 

— Sewer-pipe  percolation  tests,  Brooklyn  ....   329 
— Steam    distribution    in    streets    increased — 
N.     Y.     Steam    Co.    326,    Foundation    of 

plant    •481,    *508 

— Tunnel     progress.     East     Riv (n)   333 

— Tunnels,    Hudson    Riv.    vehicle    (n)   253 

— Water  supply.      See   "Aqueducts — Catskill." 

NEW    YORK    STATE 

— Pub.     Service     Comm.     data     on     concrete 

strength.       Steinle     363 

-Resurfacing  macadam.     Carruth  21,  Ripley     61 

— Road  const..  Concrete.     Acheson   317 

— Road,    Nyack-Rockland   Lake,    Hudson    Riv., 

on   mountain   side.      Geduldiger    *1 

— Water-supply     quality.      Scoring.        Hortou, 

Chase     . . '. *134 

N.   Y.   Steam  Co.   plant    326,   *481,   *508 

Niagara  Horseshoe  Fall,  Saving  78,  Randolph, 

Dye     81 

Night  work  economical.     Harrison  280,  Track 

gangs — A.  E.  R.  A.  symposium (n)   324 

Nimmo,  C.  F.   Sheetpile  cutoff  wall    *483 

Nitrate-plant    sites.    Govt 165,    246,493 

North  Carolina  drainage  project  *346,  465,  366,  528 
Notebook,  Loose-leaf,  of  tracing  cloth  .  .  .  (n)  31 
No.v,     F.       Handling     cost     of     railway-grade 

reductions   In   accounting    433 

Numbering    Ohio    highway    bridges    (n)*364 

Nut-lock,   New   spring    (n)    *48 

Nyack-Rockland  Lake  road    *1 

0 

O'Rourke,    J.    E.      Steel    sharpening 

*92,    (ns)*364,   *444 

OHIO 

— Bridge-numbering    method.    Highway     ..(n)*364 

— Conservancy  Act,  The.     Morgan    160 

— Conservancy    and    flood    protection — Miami 

Val.  work...*12,  35,  *62,  *144,  *186,  248, 

260,  287,  *516 
— Conservancy-case  defeat,  Columbus, 

39,    205.     (n)   454 
— Engineers    resident    out    of    city.    Burden 

on    252 

— Health  Commissioner  proposed   (n)   294 

— Municipal-utilities   control    (n)   374 

— Paving,    Asphalt,    East    Cleveland    *282 

— State   salaries.   Standardization   of    . . . .  (n)   413 

Oil    burner,    Hauck,    heats    concrete    in    drum' 

(n)*33fi 

Oil   storage.   Drill-sharpening  shop    (n)*404 

Oil-tank  joint.  Concrete,  Charles  Cy.,  la *521 

Oil    tanks.    Transporting,    by    scow    (n)   *75 

Oiling  and  utility  motor  truck,   Los  Angeles. 

Cannon     *198 

Oiling  road  shoulders  to  protect  from  storm 
water,    San    Bernadino    Co.,    Calif.     Bright, 

(n)    *76 

Olmstead,  H.  M.  Macadam  pavement  *136 

Omaha,  Neb. — Making  filter  alum  4,  36, 
Installation  described.  Prince  *54,  Re- 
placing TT.  P.  bridge  spans  *122.  *381, 
(n)213.  Waterproofing  reservoir  *179,  Un- 
derpaid  engineer    406 

Ontario  hydro-elec.  plans  84.  Operations  in 
1916  453,  Municipalities  oppose  Can.  Nor. 
Ry.    extension   411,    Municipal    Elec.    Asso., 

(n)   415 

Oregon  cement  mill.  Engineers  for   477 

Oregon   may    spend    several    millions    on    state 

highways.      Cupper 501 

Oregon    Soc.     of    Engineers     (n)    235 

Ost,  P.  J.     Laying  submarine  cable   *403 

Overtime    for   steam-shovel    and   dredge   men. 

Reclamation     Service     (n)    324 

Owensboro,    Ky. — Water    softening     (n)  249 

P 

Pacific  Coast  highway.  Proposed.     Harris    . .   433 

Pacific  Power  Corp.  dam  work (n)*116 

Paint  durability.  Louisville  bridge   *22i 

Paint,  Richmond  waterproofing (n)      48 

P;ilis:'d"s  Interstate  Park  system — Nyack- 
Rockland    Lake    road    *1 

Panama.      See    "Canals,"    "Railways." 

Papers.  Binding  engineering 204,    (n)  321 

Pasadena.  Calif. — Activated-sludee  tests  ..  373 
Passaic   gas   case    abandoned    (n)253,   Passaic 

Riv.    pollution    suits     (ns)454,    490 

Patented   materials  on  Federal-aid  roads   290, 

Correction     (n)    408 

Patented.  Thompson  curved  concrete  abut- 
ment       •S'1'^ 

Patents,  Reinforced-concrete.  defended.    Luten  52S 

Paterson.    N.    J. — River    pollution (n)   454 

Patterson.  G.  S.  Price  of  railway  supplies..  512 
Paul,    C.    E.      Milt    construction     287 

PAVEMENTS 

See   also    "Roads."   "Streets." 

— Am.  Concrete  In.st. — Wear  and  maintenance 
of  Wayne  Co.,  Mich.,  roads.  Johnson; 
Conn,  roads.  Ulricb  ;  Construction  of 
roads.    N.    Y.    St.       Acheson     317 

—Am.  Road  Builders'  meeting  238,  290.  Cor- 
rection       (n)    408 

— A.  S.  C.  E.  road  comm.  report  discus- 
sion— Grades  ;  bituminous  ;  asphalt ;  con- 
crete ;    sand-cushion ;    monolithic     163 

— Asnbalt-mastic      mixer,      Barber      Iroquois 

Wks.'    (n>*49G 
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I'liSO 
I'AVK.MDN  TS     (•..ullmuil 
— A8|)huU-|iiivi'iiU'iil     MtiiltstU's ;     Wiisliliiutnii. 

(Ml       17 

— Asphalt -smitl  pavt-nu'iu,  V.   S.  Aaplialt   Ufl. 

Cii.'.s     "niiosan" (II)   f>:t(l 

— Ballliiioro  To  iMintlnuo  rcpiivUii;  (iil  I'l. 
Sunkoii  stiiiio  lioiuU<r  provfiits  pavliiu 
falliiros.      Wmiar    (ii)    *;6 

—  lUltiniliious  pavoniont     pati'liliii;.     Hints     lor 

use  of  cold  nilxtiirus  for.     Kilos 109 

— Blocks,     I'liloadliii;     asphalt,     li-om     Tolcilo, 

with  portable  derrick,   I'lovdand    ....(ii)   *:tlt 

— Brick    pavcintMit    patching    with    air    tool, 

Warroiisvlllo   road,   O (nl    •;!! 

— Brick  pavomcnts.  Impact  test  of  cnUiciicy 
of  sand  cushions  In,  at  II.  S.  OlTlcc  of 
ruhllc  Uoads.  Ilubhard  •M)(>.  Sand  oi 
nuirtar  hoddlni;  still  live  Issue  201. 
Variously  construed.  Green,  Horner, 
Ulalr     .">iiti 

— Brick  pavements  vs.  tractlon-enRlno  pa- 
rades,   BUllnRS.    Mont.      Kdy     (n)    1J6 

— Bridges,  Cold  bituminous  mixtures  for 
'    plank   floors   of    hltihway.    III.      I'lepmeler  ♦74 

— Chi. — I'avlni;    alley    returns    ♦Hi 

— Chi.      report-    Knulneers     defended.        Hill, 

38,    288,    Baker    :{8 

— Cleveland  Kni;.  Soc.  urges  city  pavlnu 
comm.  287,  Uesponslblllty  for  new  con- 
struction.     HolTmann 488 

— Cleveland      paving      discussed      at      Civic 

League    meeting    492 

— Concrete,  Belt  finishing  of.     Bushnell    197 

— Concrete  patching.  Charlotte,  N.  C (n)   241 

— Concrete  paving.  Early  experience  with — 
British ;  Bellefontaine,  0. ;  Rochester, 
N.    Y 192 

— Concrete-road  and  pavement  construction,- 
Recommended  practice  In.     Breed    2:58 

— Concrete-road  building,  San  Bernardino 
Co.,    Calif. ;    Carr's    mechanical    tampi-r, 

♦38C 

— Concrete-road  turnouts  avoided.     Bilger...    185 

— Concrete,  Sillcate-of-soda.  Warren  (n)llti, 
"Rocmac"  as  pavement  foundation. 
ToNvnsley      448 

— Curb  forms,   Cornelius (n)*296, 

(erratum  n)   448 

— Cutter,   Starks'   Warrenlte"-pavement. . .  (n)  284 

■ — Depew.  \.  Y.,  concrete  pavements.  Alder- 
man— Constructing  wide  ones  with  top 
reinforcement :  screed  for  finishing,  etc. 
•361,   Hyperbolic,  curve  for  cross-section, 

(n)*484 

^I>obbs  Ferry.  X.   Y. — Hillside  asphalt-block 

paving    (n)    *34 

— Grand  Rapids — Cost  of  tar  filler  for  brick; 
Rapid   Mixer   Co.'s   sand-drying  machine. 

(n)*281 

• — Macadam  pavement.  Building  8-ln.  with  tar 
and  gravel  top,  Bavonne,  N.  J.     Olmstead, 

*136 

— ]Macadam,  Old,  has  little  value  as  base  for 

concrete    pavement — Lansing.    Mich.     ...♦34.5 

— Macadam       roadway.       Resurfacing,       with 

monolithic  brick  pavement.     Edwards   .  .  .    17.") 

— Macadam  roadways.  Rebuilding  old,  with 
permanent  surface — Prize  articles — Use 
of  brick  and  bituminous  concrete, 
Rochester.  X.  Y.  Carruth  21,  Other  X.  Y. 
State    practice.       Ripley     61 

— Alacadam,     T'se     of     old,     as     foundation. 

Anderson  193.  Warren 529 

— Motor-truck  fees  Increased,  X.  Y' (n)    252 

—X.   .T.  highway  reform,  etc 164,   209,    (n)    454 

—X.  .1.  macadam  roads.  Motor-truck  haul- 
age   of    stone    for.      Logan    241 

■ — X.    .T.    paving    contract   void.    White    Horse 

Pike     372 

— X.  .T.  introduces  small  granite  cubes  for 
state  road  navinc — "Durax"  on  Morris- 
town  turnpike,  Summit  ^429,  More  in- 
formation    on    Durax.      McDowell 488 

—Ohio   countv  paving  job— Asphalting  Euclid 

Ave.,     East     Cleveland     ^282 

^Roval  Oak.  Mich.,  wide  street  paving  in 
varied  strips  to  meet  traffic  requirements, 

♦321 

- — Track   paving.   Diiluth   decision    on   liability 

of   street   railway   for.     Brownell 409 

^Wood-block  paving,  Am.   Wood   Preservers' 

Asso.     discusses     2i0 

— Wood-block   test.    Treated,   Minneapolis    (n)     76 

—Wood    paving,    Cincinnati   motor   racetrack. 

Mills     *302 

Penn.  building  code — Must  keep  dwellings  and 

yards    clean 515 

Penn.    Hotel    work.    X.    Y *152 

Penn.    R.R.      See    "Railways." 

Pension    rules,    Xew    P.    R.R (n)    166 

Petroleum-dlst.    streams.    Salt    In (n)   423 

Petroleum  production  in  1916 (n)   451 

PFIT.ADELPHIA 

^Bridge    approach.    Grade   stakes    for (n)    324 

^Xavy   plans   big   dry   dock 44 

Philinnines  —  Xight     work.        Harrison      280, 

Sinking    concrete    cylinders    under    bridge. 

Sylvester 388 

Phoenix    Iron     Co     handwork.    Old ^401 

Photo — Marking   brown    print    white (n)     76 

Piepmeler.    B.    H.      111.    bridge    floors ^74 

Pier.        S"e      also      "Wharves      and      docks," 

"Foundations."     "Bridges,"     "Viaduct." 

Plerce-Arrow    building    tests ♦176 

Piers,  Building  bridge,  in  ^Miss.  Riv.,  EuWing- 

ton,  la *382.    ♦466 


r.ur 

I'lers,  Deep-dredglni;  and  multiple  piieuiiiatic, 
of    Thames     hrldgu    ♦l^d,     ProgrcHii     chart, 

(II)  •116 

I'lfm,  Kxlendliig  for  doulile-triicklnK.  B.  it 
L.    IC.      Alleghenv    Ulv.    biidne    ♦'12tt,    •322 

Tiers,    Metropolis    brIdKO     ♦403,     (n)      33 

PILES 

—Armour    plant,    St.    Paul,    test    piles,    wnnd 

iind   concrete    (ii)    :i(i5 

—Bridge,   Hanover  St.,  Bait •497 

—Bridge  pier    piling.     Hiirllngton     ^383,     ♦460 

— Bridge   i)lles.   Concrete   bases   for   old,   Kan. 

Moone     •197 

— Concrete,  Xeuhert  forms  for  Jacketing  wood 

piles  with;   Wlllamelle   I'ac.   bridge ^283 

— Concrete-pllo  driving,   Krlc  RR ^225 

— Concrete    sheetplles.    Driving,    true    to    line 

and    position,    Sacramento    weir ;    phister- 

of-|)arls   driving   caps.      Bailey.  .  .  .• ^320 

Cutting      piles      under      water,      Holland. 

Spaander     (n)  •20(i 

— Dredge    spuds.    Floating    plledrlver    on....  ♦I  1.5 
— Louisville      (Jas      &      Elec.      Co. — Concrete 

"pedestal"     piles     not     alTected     by     deep 

foundations    sunk    alongside    ^72,    Sheet- 

plle-pulllng  tackle  of  high  power 112 

— Sheetplle   cutoff   wall    allows   work   close    to 

coffer-dam    at    dam     Xo.     33,    Ohio     Rlv. 

Xlmmo    ^483 

-    Sheetplle,  Steel,  bulkhead  driving,  .Inckson- 

vlUe,  affords  new  experience   to  designer. 

Mendenhall    ^228 

PIPE    AND    PIPE.  LINES 

— Boston    hlgh-pres.    flre-service    controvcrsv, 

78,  83,  327,  448 
— Concrete  pipe  and  tile — Am.   Concrete  Pipe 

Asso 330 

—Corrosion — Electrolysis   survey,    Boston,  (n)   244 

— Detroit    water-piping    plans    (n)   374 

— Drain    pipe    cracks    column ♦251 

— .lolnt-weldlng,  speciflcatlons,  etc.,  Schenec- 
tady   291,    374,    Miller 529 

— Joints    between    cast-iron    and    wood-stave 

pipes.      Pridham     (n)   ^33 

— Penn.   R.R    Station,   Torrence   Road— Pipes, 

first  struts,  then   drains (n)     34 

— Sewer  pipe.  Concrete,  Vincennes (n)   413 

- — Sewer-pipe  percolation   tests.  Kan.   Cy.   and 

Tucson.    Smith  204,  Brooklyn,  etc.  Brooks  329 

— Steam  mains,  X.   Y.   streets 326,   ^481,  ^.508 

— Water-intake  main.  Laving  72-in.  cast-iron 
submerged,  Solvay  Process  Co.,  Syracuse 
♦323.     Deep     open     trenching     for     72-in. 

relnforced-concrete    pipe *362 

— Water-wks.    service    connections ;    St.    Paul 

practice.    House 338 

— Wood-stave   piping,   Hawaii ^310 

PITTSBURGH.  PEXX. 

— Bridge.    Artistic.    Point.     Wnrner 120 

- — Bridge   raising.   Allegheny    Rlv.  ;   water   and 

street  transportation  In  conflict 212,  533 

■ — Building.  Adding  5  stories  to  8-story  office  ♦IIS 

— Fire  sprinklers  not  metered (n)   309 

— Library    collates    engineering    ethics 486 

— Subway     construction    proposed (n)   413 

— Plane-table    alidade    with    elbow    eyepiece 

(n)^456 

Plans.  FinnI  bui'di"';  «hould  show  actual 
construction.  Wolf  362.  Keeping  tab  on 
revised  draviings.  Wolf  ^73.  Index  of  de- 
tails.    Wolf 482 

Plate  girder.     See  also  "Girder." 

Plate   girders.   Distributing.    Omaha    bridge.  .  .^381 

Plate    girders.   Large,    for    theafor.    S.    F.    (n)^444 

Plate   girders.   Youngstown   viaduct ^353 

Plow,    Submnrine-cabl '    Inving.      Ost ^403 

Plow.    Tree-planting.     Smith ^432 

Plumb   line  on   tape.   C'ins   for.... ♦ISl 

Plumbing  connections,  Financing.    Butler,  Jor- 

d-in    478.      485 

Plumbing   instrument  for   bas'^-line   work    (n)^156 
Plumbing     telescope     available    for     building 

work,    Pluckham's (n)   *76 

Pneumatic.     See   "Air." 

Pond  curb.  Concrete,  of  Fall  River  park,  un- 

iniured    after    10    years.     Lnthrop ^32 

Pontoon,   Metropolis   bridge   cnisson. . .  .^463,   ^464 

Portable  bidg..  Erecting,  St<>pl  Fab.   Co.'s ^281 

Portland.  Ore.- — Interstate  bridge  ♦SSO,  (n)374. 

Sewer-bids     investigation (n)   474 

Postal-rates  bill.   2nd  class;  zone   system....     36 
Potash.   Cement  kilns  and  blast   furnaces   as 

producers     of 406 

Potash  from  Sargasso  seaweed (n)     99 

Poughkeepsle    bridge.    Reinforcing 412 

Power  costs.  Activated-sludge.     Reouardt. . . .   ♦IS 

Power,  Water.      See  "Water  power." 

Pratt.  A.  D.  Steam  boilers  for  utilizing  waste 

heat     407 

Presidents  of  engineering  societies ♦266,  ^469 

Pride,   G.   H.      Good   roads 160 

Prince.   G.   T.     Omaha   alum   plant ^54 

Prize.     See    also    "Enginee'ing    competitions." 
Prize  articles  21,  53,  61,  ^92.  143.  ^174.  202, 

♦184,  ^250,    (ns)^364,  ^444 
See  also  "Macadam." 
Problem,  sphere-segment,  solution.    Wardwell  ♦ISS 

Problem    that    is    always    ^'■ith    us 445 

Profile-paper  suggestion.     Balrd (n)   404 

Public    as    an    employer.     Gruenb^rg 288 

Public  control  of  railway  terminals 525,  158 

Public    Health    Assn. — Wat^r    scoring ^134 

Public  Influence,   Ore.     Eng.    Soc (n)   235 

Public  questions,  Council  to  represent  engi- 
neers   on 294 


Page 
Public    service.      Sec    also    "Rates,"    "Valua- 
tion," Htatt-  names,  etc. 
I'liblh;   works,   Hope   for   a   reform   In   conduct 

of     79 

I'ubllclty  experts.   Engineers  us 240,   165 

I'uhllclty,  Iowa  engineerH  on 373 

Pulverizer,    Bauxite,    Omahii ♦.54 

PUMPS  AND  PUMPING 

— Centrifugal  pump,  I-'lndlng  economical  suc- 
tion   lift    of.      Ilacntjens ^340 

— Concrete,   I'uiiiiiing,    In    tunnel    (liic|.) .  . .  (n)    101 

— Dlai)hragm   pump,   Clinton   worm-driven    (n)^456 

— Mattamiiskei-l  drainage  project,  Xew  Hol- 
land, X.  C.  •346,  305,  306,  .528,  Large 
trlfugal    |)umplng   plant   for    It ♦348 

-  -Redlands,  Calif.,  deep-well  plants.  Hincklev 

(n)^200 

— Siphon,  Mechanical,  forces  water  over  95- 
ft.  summit,  Lewls-Sweetwater  irrigation 
system,    Ida ^481 

— Vacuum   pumji,    Langmulr   high-speed    high 

(n)     88 

Punch    for   hollow    drill    steels ♦ISS 

Q 

Quebec  suspended-span  support.    Godfrey. ..  .♦lei 
— Traction  brake  for  span.    Myers ^513 

R 

Racetrack,   Cincinnati   motor.     Mills ♦302 

Rail-anchor    tie-plate.     Thomas (n)^256 

Rail-chairs   and   tic-plates,   Xor.    Pac ♦419 

Rail   joint,   Roach    base   support ^409 

Rail  quality  and  stresses — A.   R.   E.  A.  meet- 
ing     531 

Rail  support  across  trenches.    Bohannan's. .  .♦403 
Ralls,   Derrick   cars   for  handling ^153 

RAILWAYS 

See     also     "Electric,"     "Subways,"     "Ele- 
vated," "Bridges." 
— Am.    Ry.    Engr.    Asso. — Pres.    Baldwin.     By 
Randolph     ♦267.     271,     Column     sections 
♦30,     Tile     drainage     65,     Xominatlons, 

(n)47.  Report  of  Chi.  meeting 531 

— Bessemer  &  Lake  Erie — Steel  viaduct  re- 
placed by  fill  dumped  from  second  steel 
trestle  for  double-tracking  ♦322,  Extend- 
ing  piers ♦426 

— Canadian   Xor. — Ont.   municipalities   oppose 

extension    411,    Mt.    Royal   tunnel (n)  209 

—Cars,  Power  unit  for  section,  Fairbanks- 
Morse     "Sheffield" (n)  ♦496 

— Ches.    &   O.    Nor. — Sclotovllle   bridge ^28 

—Chi.,  B.  &  Q.— Paducah  &  HI.  line— Me- 
tropolis bridge — Foundations  ♦462,  Accu- 
rate triangulation  (n)33.  Grade  changes, 
etc.,    Aurora,    III.    ^473,    Cast-iron    forms 

for  column  bases (n)^524 

^Dayton   Union — Track   locations   complicate 

bridge-rolling    job ♦51S 

— D..  L.    &   W. — Trainshed  skylight,   Buffalo. 

Deal    ^194 

— Detroit  grade-crossing  removal IGS 

—Erie — Double-track   work   on   busy   section, 

Ind ^224 

— Grade-crossing  accidents.  Scheme  to  avoid. 

McMullen    (n)  *524 

— Grade-crossing  statistics (n)   25& 

— Grade  reductions.  Handling  cost  of,  in  ac- 
counting.    Xoy 433 

— Grade  crossings.  Protecting  auto,  traffic  at. 

"Safety  First" 80 

— m.  Cent. — Lining  tunnel  with  cement  gun 
♦440,  Chi.  art  gallery  on  bridge  over  de- 
pressed   tracks ♦46(^ 

— Kan.  Cy.  station  approaches  to  be  Improved  532 

• — Kan.   Cy.  Terminal  Ry.   bridge 331 

— Lehigh    Valley — Electrification (n)   33S 

— Minn.,  St.  P.  &  S.  S.  M. — Trees  planted 
by     machine     to     replace     snow     fences. 

Smith    ^43? 

— Missouri   Pac. — Tile   drainage 65- 

— Xarrow-gage  delusion  118,  La  vis SGS 

— X.  Y.  Cent. — Rail-handling  derrick  cars 
♦153,  N.  Y.  terminal  plans  158.  525.  New 
station,  Buffalo  (n)85.  Proposed  Hudson 
Riv.  bridge  (n)214,  Ballast-cleaning  de- 
vice   (n) ♦36* 

— N.   Y.,  N.   H.    &  H. — Thames  bridge   ♦420, 

(n)^lie 
— Northern    Pac. — Rail-chairs    and    tie-plates 
*419,  Track  elevation  and  station,  James- 
town, X.  D.   ^472,  Track  elevation,  Spo- 
kane     (n)     45- 

• — Panama — Xarrow-gage.  Zinn  118.  Lavis  368: 
— Penn.  system — Huge  Chi.  freight  station 
♦129,  Hotel  work.  X.  Y.  ♦152.  Old  Louis- 
ville bridge  •217,  Ditching  track  with 
crane  and  grab  bucket  ♦440,  Xew  em- 
ployment system  452.  Price  of  supplies 
risen  512,  Torrence  Road  station — Pipes 
first  struts,  then  drains  (n)34,  Xew  pen- 
sion rules  (n)166,  Baltimore  facilities 
enlargement  (n)253.  Coal  cars  seized, 
Cleveland  (n)333.  Fatal  collision.  Mt. 
Union,  Penn.,  (n)413,  Dayton  Union 
bridge    ♦516,    Electrification    across   Alle- 

ghenles   (n)  534' 

— Riverside,    Rlalto    &    Pac. — Concrete    ties. 

Wolf    ♦430' 
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RAILWAYS— Continued 

—St.   Louis  &   S.   F.— Rail  joint *409 

— Sifoial    system,    Dispatclier's    seleetive-con- 

trol.   Western   Elcc.    Co.'s.     Harlow *10 

— Southern — Concreting  work *114,  *196 

— Southern    Pac. — Steamship    and    warehouse 

terminal,  S.  F (n)   333 

— Supplies,  How  price  has  risen — P.  R.R. 
testimony    before    Penn.    Public    Service 

Conin 512 

— Terminals,  inadequate,  and  high  cost  of  liv- 
ing— N.    Y.    reports 158 

• — Terminals,   Public   control   of — N.    Y.    Cent. 

in  N.  Y.  Cy 525 

— Tie-plate,    Thomas    rail    anchor (n)*256 

— Tie,    Silver's    cast-steel (n)  *496 

— Ties,    Concrete,   in   Holland *7 

— Traffic  congestion  and  terminal  improve- 
ments       446 

— Union  Pac. — Replacing  Omaha  bridge.  Mo. 
Riv.     *122,    'SSI,     (n)213.    Bucking    big 

drifts,  Wyo.     Alter , ... *396,    (n)   334 

— U.    S.    Govt,    railway    in   Ariz (n)     60 

— Uniting  the  people  of  the  U.   S 245 

— Valuation — Grade-reduction    cost 433 

— Valuation  principles,   Last  word  on — A.    S. 

C.   E.   comm.   report 37 

— Valuation  work,  shall  it  be  left  incomplete?  247 
— Virginian — Has  world's   greatest  locomotive 

— Hender's    patent    Baldwin •417 

—Water    tanks,    Heated,    Chicago    "Canadian 

special"    (n)  *536 

— Willamette  Pac.  R.R. ;  a  new  line  through 
the  Coast  Range.  Hardesty  ♦49,  Jack- 
eted    piles *283 

—Wrecking  frog  or  car  replacer,  Johnson  (n)   *88 

Rainfall,  Excessive,  in  25  minutes — Mobile 
record  compared.  Meyer,  Henry  368,  Rain- 
fall   map *16 

Rainfall-intensity  curves,  St.  Louis  *470, 
River   des   Peres   plan 209,    285 

Rainfall,  Maui,  Hawaii *311 

Rainfall  records — Miami  flood  protection  *12, 
35,  *62,  *144,  *186,  260,  Davenport  248, 
Matthes    ; 287 

Rainfall,  Safe  method  of  estimating  minimum ; 
map  and  table  of  factors  throughout  U. 
S.      Wells *502 

Ralston,  J.   C.    Spokane   bridge  accident  121, 

♦314,    366 

Ramser,  C.  E.  Studies  of  dredged  drainage 
ditches    before    and    after    clearing *104 

Randolph,  I.  To  save  Horseshoe  Fall  81, 
Sketch  of  Pres.  A.   S.  Baldwin *267,     271 

Rapid-transit  comn.  report,  Chi.  45,  Subway 
design    outlined 449 

Rapid  transit,  Cincinnati,  advanced (n)   413 

Rapid-transit  development,  N.  Y.,  H.  G. 
Stott's  part *151 

Rapid   transit,   N.    Y.    Cy.,   progress (n)   205 

RATES 

— Gas    case,    Passaic.    N.    J.,    abandoned    (n)   253 
— Railway-grade    reductions,     Handling     cost 

of,  in  accounting.     Noy 433 

— Railway-supplies  price  risen — P.  R.R.  testi- 
mony before  Penn.  Public  Service  Comn.    512 
— Railway  valuation,   shall   it  be  left   incom- 
plete 1    247 

— Telephone   rates,   Austin,    Tex 124 

— Valuation  comn.   report,  A.   S.   C.  E 37 

— Water    rates    and    meters,    San    Fran.    485, 

(n)  273 
— Water  rates,  Why  not  reduce,  Woburn  7  . . .   405 

Reclamation.     See    "Irrigation,"    "Drainage," 

"U.  S." 
Records.     See  "Filing." 

Rectiflers,    Small    G.    E.    a.c (n)   168 

Redlands,    Calif. — Deep-well    pumping    plants 

(n)*200 
Reef,  Removing  Coenties,  N.  Y.  harbor.  Dion  112 
Refuse.    See  "Garbage  and  refuse." 

Relief  work,   Southern  flood   districts 44 

Rendering    service    to    the    entire    engineering 

profession    445 

Requardt,  G.  J.    Activated-sludge  power  costs  *18 
Research,    Private,    results    wanted    by    Am. 

Asso.    Adv.    Sci 204 

RESERVOIRS 

See  also  "Dams,"  "Irrigation." 
• — Buchwald  dry  reservoir  for  Oder  Riv.  flood 

control.    Grant ♦312 

— Chart  for  change  in  level.    Shepard. . . .  (n)^156 
— Miami     flood-protection     studies — Retarding 
basins,    etc.     ♦12,    35,    ^62,    ^144,    ♦186, 

248,     260,     287 
^Milton    reservoir,    Youngstown.    fills....  (n)   166 
— Omaha  reservoir  lining — Apparatus  for  mix- 
ing   soap    and    alum    waterproofing    with 

concrete.     Knouse ^179 

^Trap      Falls      dam,      Bridgeport,      Raising. 

Hirschberg     ^58 

Retaining  wall.  Nor.  Pac,  Jamestown,  N.  D.  ^473 
Retarding  basins,  Jtiami  valley. .  .^62,  ^144,  ^186 

Richards,  F,    Drill-sharpening  methods ^184 

Rio  de  Janeiro  sewage  wks.    Seiber ^89 

Ripley,  T.  M.    Resurfacing  macadam 61 

RIVERS 

See  also   "Flood,"   "Levee,"   "Water  pollu- 
tion." 
— Allegheny — Bridge    raising   question,    Pitts- 
burgh— Water    and    street    transportation 
in   conflict 212,  533 
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RIVERS— Continued 

—Blue   Riv.    impvt.,   Kan.    Cy 453 

— Colo. — Intake  gate  for  Imperial  canal  ^124, 
(n)  213,  (correction  n)  253,  Levee — Govt. 

railway (n)     60 

— Cuyahoga- — Straightening  plans. ...  (ns)214,  534 
— Genesee — Sector  gates  at  Middle  Falls  dam, 

Rochester.     Crofts ^390 

— Kansas — Flood  prevention (ns)   85,     494 

— Jliami  Val.  flood-protection  work — Fixing 
maximum  flood  limits  ^12,  35,  248,  287, 
Retarding  basins  *62,  Dam  and  outlet 
problems  ^144,  Retarding-basin  operation 
♦186,  Contract  specifications  260,  The 
Ohio    Conservancy    Act.       Morgan,     160, 

Dayton  Union  bridge ^516 

— Miss. — Bridge  or  tunnel,  New  Orleans  (n)  85 
— Miss,    and    Sacramento — Flood-control    law 

374,  446 
— Oder,     Germany — Dry    reservoir    for    flood 

control.      Grant ^312 

— Ohio — Concrete-mixer  boat  for  locks. 
Kreamer,  Dexter  ♦169,  ^520,  Dam  No.  33 
work,  Nimmo  ^483,  Fixed  dams  to  re- 
place movable  on  upper  Ohio 486 

— River  and  Harbor  bill 79,     447 

— River  des  Peres  plan,  St.  Louis  209,  285,  ^470 
— Salt  in  Kan.-Okla.  oil-dlst.  streams. ...  (n)  423 
• — Scioto — Columbus  conservancy  case  defeat; 

city   to   enlarge   channel. ..  .39,   205,    (n)   454 
— Wabash — Concrete   paving   for   small   levee. 

Graeter     ^22 

Riverside,  Calif. — Concrete  ties ^430 

Roach   base-support   rail   joint ^409 

ROADS 

See  also  "Pavements,"  "Streets." 

• — Am.  Concrete  Inst. — Wear  and  maintenance 
of  Wayne  Co.,  Mich.,  roads.  Johnson; 
Conn,  roads.  Ulrich ;  Construction  of 
roads,  N.   Y.   St.     Acheson 317 

— Am.  Road  Builders'  meeting — Federal  aid  ; 
papers ;  monolithic  paving,  etc.  290,  Pat- 
ented materials  on  Federal-aid  roads — 
Correction  (n)408.  Concrete  practice  rec- 
ommended       238 

— A.   S.  C.  E.  road-comn.  report  discussion..   163 

— Concrete,  Belt  flnishing  of.     Bushnell 197 

— Concrete  paving,  Early  experience  with — 
British ;  Bellefontaine,  O. ;  Rochester,  N. 
Y 192 

— Concrete-road    and    pavement    construction, 

Recommended   practice   in.     Breed 238 

— Concrete-road   turnouts    poor   practice ;    HI. 

practice.      Bilger 185 

— Earth    roads    by    day    labor,    Jackson    Co., 

Minn 265 

— Federal  road-aid  act  discussed  by  Road 
Builders ;  patented  materials  290,  Correc- 
tion     (n)   408 

— Federal   road  fund,  forest  states.; (n)   213 

— Good  roads — Unwise  duplication  of  trans- 
portation facilities.  Williams  80,  Not  an 
invidious  benefit  to  motor-truck  owners. 
Pride   160 

— Hudson  Riv.  road  on  mountain  side — Nyack- 

Rockland   Lake.      Geduldiger ♦I 

— 111.,  near  Chi. — Helping  contractors  bid....   293 

— Indiana  highway  commission;  salaries,  etc., 

(n)   535 

— Kansas  to  have  highway  commission 534 

— Lincoln  Highway   progress  in   1916 44 

—Macadam  pavement.  Building  8-in.,  with  tar 
and  gravel  top,  Bayonne,  N.  J. ;  spreader 
for   stone.     Olmstead ♦ISe 

— Macadam,  Old,  has  little  value  as  base  for 

concrete — Lansing,   Mich.      Thomas ^345 

— Macadam  roadway,  Resurfacing,  with  mon- 
olithic brick   pavement.     Edwards 175 

— Macadam  roadways.  Rebuilding  old.  with 
permanent  surface — Prize  articles — 
Rochester,  N.  Y..  practice.  Carruth  21, 
Other  N.  Y.  State  practice.     Ripley 61 

— Macadam,  Use  of  old.  as  pavement  foun- 
dation.    Anderson  193.  Warren 529 

— Motor  toll  road.  Kan.,  projected (n)   139 

— N.  J.  highway  reform,  etc 164,  209.  (n)454 

— N.  J.  macadam  roads.  Motor-truck  haulage 

of  stone  for.     Logan 241 

— N.  J.  paving  contract  void 372 

— N.  J. — Paving  Alorristown  turnpike  state 
road  with  "Durax"  small  granite  cubes, 
♦429,    McDowell 488 

— Oiled  shoulders  to  nrotect  from  storm  water, 

San  Bernardino  Co..  Calif.     Bright...  (n)    ^76 

— Oiling  and  utility  motor  truck,  Los  Angeles. 

Cannon    ♦lOS 

— Oregon  may  spend  several  millions  on  state 

highways.      Cupper 501 

— Pac.  Coast  highway  proposed.     Harris 433 

—Public  roads  Office  of.  See  "U.  S.  Dept. 
of   Agriculture." 

— Roller    with     scarifier,     Buffalo     Springfield 

maintenance    (n)^536 

— San  Bernardino  Co..  Calif. — Building  360 
miles  of  roads  with  county  day  labor — 
Concrete;  Carr's  tamper;  macadam; 
bonusss  ;  costs  :  roller  equipped  for  night 
work.    etc.      Bright ^386 

— Surveying    country    highways.    Suggestions 

for.      Baird j ♦ISO 

Rochester,  X.  Y. — Resurfacing  macadam  21, 
Early  concrete  paving  192,  Sector  gates  at 
Middle  Falls  dam  on  Genesee  Riv.  Crofts, 
♦390,    Garbage    reduction (n)   126 
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Rock-bearing  machine.  Subaqueous. (n)   204 

Rock  crusher.  Huge  Allis-Chalmers  single- 
roll,   for  Mich.  Alkali   Co.,  Alpena (n)^416 

Rock  crusher,  Kennedy-Van  Saun  record- 
breaking    gyratory (n)^336 

Rock  excavation.  Excess,  In  Catsklll  aqueduct 

tunnels.      Zipser ^342 

Rock   drill.     See   "Drill." 

"Itock-flour"   difficulty,  Mass.   sewer 320 

Rdckford,    111. ^Concrete    bridge ^378 

"Rocmac"  as  pavement  foundation.  Towns- 
ley    448,    (n)   116 

Roller,   Road,   with   scarifier,   Buffalo   Spring-  . 

field    (n)  ♦j.^e 

Roof  slabs.   Navy  to  use  gypsum-composition  162 
Roof,    Timber    auditorium,    fails    under    snow 

load,  Lawrence,  Mass.     Cortright ^399,  405 

Roof  truss  buckles,  Kan.   Cy ^293 

Roofing  tiles,  Chi.  Co.'s  Walter  concrete. .  (n)   216 

Roosevelt   drainage    tunnel *S 

Roughness   coefficient.      See   "Hydraulics." 

Royal  Oak,  Mich. — Street  paving ^321 

Run-off  computations  for  70,000-acre  storm- 
water   drainage,   St.   Louis   ♦470,   River   des 

Peres  plan 209,  285 

Rust.     See  "Iron  and  steel  errosion." 

Rutledge,  W.  R. — Address  wanted (n)     81 

S 

Sacramento   weir   concrete   sheetpiles ^320 

Safety,  Grade-crossing.     "Safety  First" 80 

ST.  LOUIS,  MO. 

— Anheuser-Busch      "Bevo"      bldg. — Quarter- 
million-yard   excavation ^394 

— Bridge,  McKinley,  floor  fire 332,   ^370 

— Bridge,  Municipal,  opened (n)   209 

— River  des  Peres  plan 209,  285 

— Runoff  computations  for  70,000-acre  storm- 
water    ^470 

— Statler  Hotel  caisson  foundations ^458 

— Water-meter  regearing  slide  rule ^31 

St.  Paul,  Minn. — Water-wks.  service  connec- 
tions   338,    Sewer-tunnel    explosion.      Her- 

rold     (n)   156 

Salamanders,  Better,  suggested.     Neilson 121 

Salary.      See   "Engineers,"    "Compensation." 

Salt  in  Kan.-Okla.  oil-dist.  streams (n)   423 

San  Bernardino  Co.,  Calif.,  roads ♦386 

San  Diego,  Calif. — Damages  for  Lower  Otay 
dam  failure  (n)253.  To  rebuild  (n)413, 
County-manager  defeat (n)  413 

SAN    FRANCISCO,    CALIF. 

— Cable  laying.   Submarine.    Ost ^403 

— Garbage-incinerator  suit  lost 209 

— So.  Pac.  steamship  and  warehouse  terminal, 

(n)   333 

—Theater   girders.   Large (n)  ^444 

— Water  meters  and  rates (n)   273 

' — Water-rate    war. 485 

—Water-supply  progress  and  program,  Hetch 

Hetchy    492 

San  Marcos,  Tex.— Activated  sludge.     Elrod.^249 
Sand   and   gravel   screen   and   washer.    Small. 

Gilkison    (n)  ^444 

Sand,  Concrete  mat  on  confined  wet,  supports 
boiler  plant,  N.  Y.  Steam  Co.  ♦508,  Bearing 

test    ♦481 

Sand     cushions     in     brick     pavements — Test. 

Hubbard  206,  201,  Green,  Horner,  Blair...   506 
Sand-drying  machine.  Rapid  Mixer  Co.'s. .  (n)^284 

Sand — "Rock   flour,"   Mass.   sewer 320 

Sand    tracks.    Crushed    stone    used    on,    after 

tests  by  Boston  El ^199 

Sanguijuella   dam,   N.  M ^428 

Saratoga  Springs.  Anthony — Ruin  and  recov- 
ery ^99,  Exploring  deep  well  by  gas  seal...   227 

Sargasso  seaweed,  Potash  from (n)     99 

Saving  engineers'  labor ;)26 

Scale  remover,  Perolin  boiler (n)416 

Schenectady,    N.    Y. — Siphon    spillway    ^189, 

Pipe-joint  welding,  291,  374,  Miller 529 

School.      See    "Engineering    schools,"    "Edu- 
cation." 
Sclotoville    bridge.      See    "Bridges — Ches.    & 

Ohio  Nor." 
Scow.     See  "Boat." 

Screed  for  wide  pavements ^361 

Screen  and  washer.  Small.     Gilkison (n)^444 

Screw     extractor.     Broken — Cleveland     "Ezy- 

out"    (n)  ^128 

Seacoast  defenses.  Chief  of  Engineers  Black's 

report    on 157 

Seattle,  Wash. — Elec.  house  heating (n)     57 

Seaweed,   Potash   from   Sargasso (n)     99 

Security  Cement  &  Lime  Co 406 

Seiber,  C.  J.     Rio  de  Janeiro  sewage  works...   ^89 

SEWERS,  SEWAGE,  SEWERAGE 

See   also   "Water   pollution." 
— Activated-sludge      plants,      Houston,      Tex. 

Williford    ^236 

— Activated-sludge    power    costs.       Requardt, 

with    Whitman '. ♦IS 

— Activated  sludge,  San  Marcos.     Elrod ^249 

— Activated-sludge  tests.   Pasadena 373 

^Activated  sludge.  Worcester 213,  384,  406 

— Au.stin,     Tex. — Sewage-flow     measurements. 

Montgomery  *57,  Building  sewer  in  creek 

channel,     Montgomery ^424 

— Birmingham,  Ala. — Poor  sewers  worse  than 

none    493 

— Can.  municipalities'  joint  systems (n)   120 
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SKWKUS.      SKWAOK.      SKUKUAt;  K     ('.intlinuil 
('iittlil)ii.sliis    iiiul    liilcl.s,    Coiisilrui'Iltiii    mill 
miiliitomiiu-i'    of     Huston    flv.     KiikIiu'its' 

(II.Hi-iissioii     1'- 

— ("111.      ('oiiciftliiK   ("iiliimi't   iifwcr.      Wllk '^SO 

— Chi.    ilialiiin:i'i-iiiuil    oxlfiislon (ii)  IIM 

—('111.     imrkliiK-lioiwi'     iHftt.     acllviili-il-shiilKe 

plant    (n)!.')! 

—  Chi,     Uflatlvi"  nilvaiitaKi'H  of  brick  or  coii- 

.rol,.    Mov.-rs ino 

Coim      Hoard     of     Hialth     ropoit     HulldlnB 
well    anil    oiuTallnn    poorly 210 

—  Dalhis    tri'alnicnt    works   slartoil (n)    125 

— -Davenport,   la.,   roport      rroposi'il   Miss.   Ulv. 

outli't  for  I'oiiihlru'il  si'wiTS :  disposal  \>y 
dilution.      Alvord *93 

—  Detroit      KiiKlni'ors'    ))ay.      Morse    1211.   (!ru- 

enberu  2SS.   Improvements (ns)2i:i.  2115 

—  Klnani'ln^    water-supply   and   seweraui'   fi'ii- 

neetlons  and  iilumliliiK  InillanapoUs 
praetlee.  ele.  Hutler,  .Ionian  178.  Water 
and   sewer   I'aellltles  for   all -IS.'i 

— Flint.     Mk-li..    sanitary    and    storm    sewora 

in  one  structure.     Spear *20t) 

/— HarrlsonhuiK.   Va.,   ImhotT   tanks.      Myers,  .'i:!;! 

—Hourly  sewnKO-How  variation  curve,  various 

cities.      Alvord (n)*200 

— Humorous    side    of   sewaKO    disposal.    N.    H. 

Fletcher    368 

—  .liiniestown.  N.   D..  double  sewer,  storm  and 

sanitarv  ;  manholes;   excavator;   concrete 

forms   ■ ♦308 

— Kinuman,  Ariz.,  cost  of  small  sewer  system  242 

— Los  Aniieles   outfall   sewer {n)25o 

— Mass.  Met.  Dlst.— "IJock  Hour"  causes  diffi- 
culty        320 

— Milwaukee  small  sewer  tunnel  makes  rapid 

|)roi;ress  by   shield   work 32 

— Passaic  Val.-New  York  disposal  case 
(n)4i>0,  Kiver-pollutloii  suits  vs.  Pater- 
son     (n)   45 1 

— Pipe,   Reinforced-concrete.   Vincennes.  . .  (n)   413 
— Pipe  tests.   Percolation.  Kan.   Cy.   and  Tuc- 
son.    Smith  204.  Brooklyn,  etc.     Brooks.   329 
— Portland.    Ore.,   sewer-bids    investigation,  (n) 474 
— Rio  de  .Taneiro — Travis  tank  and  sprinkling 
(liters.    Paiuieta    Isl.  :    automatic    reverse- 
travel    distributor.      Seiber *89 

— St.  Louis — River  des  Peres  plan  209.  28.5, 
Run-ofT     computations     for     70,000-acre 

storm-water     *470 

^St.   Paul  tunnel  explosion.     Herrold.  . . .  (n)    I.tH 

—Typhoid.    Vanishing 326 

—Worcester  sewagc-wks.  enlargement  213. 
Thirtv-flve  year  grapple  with  disposal 
problem.     Butcher 384,  406 

Shaft  sinking  by  freezing.  England 23 

Shaft  sunk  2.')2  ft.   in  31   days.  Crown   Jfines. 

Key    31 

Shaker   Heights.    O— Planning *339 

Shanghai,   China,   traffic   census (n)    399 

Shaw.  A.  M.     Engineering  teachers.  .222.  328,  408 

Sheetpiling.      See   "Piles." 

Sheldon,    A.    N.      Heat    loss   through    window 

sash    3 

Ship.  See    also    "Boat,"     "War,"     "Canals- 
Panama." 
Ship.   Oil-burning,  Refitting  for  coal.     Simp- 
son     (n)   100 

Shipbuilding  conditions.  Unprecedented 486 

Shipbuilding  statistics (ns)45,  195 

Shop  vs.  drafting  room.     Horton  195,  Marty..   400 
Shores,    Gemco   telescopic    steel,   for   concrete 

forms    (n)*2ir, 

Shovel    equipment    on    hull.    Canal    dredging 

with.  Trenton.  X.  .1 *1I5 

Shovel.   Steam,   starts  mired  wagons (n)     33 

Shoveling.   Steam,   method.   Erie  R.R *225 

Signal    svstem.    Dispatcher's    selective-control. 

Western  Elec.    Co.'s.     Harlow *10 

Silicate-of-soda     concrete.       Warren     (n)116, 

Townsley    418 

Simplon  tunnel  progress,   Second 493 

Siphon.   Mechanical,   forces   water   over   95-ft. 
summit.     Lewis- Sweetwater    Irrigation    Co., 

Lake   Waha.   Ida.     Swaren *48i 

Siphon    spillway.    Schenectady.      Allen *1S9 

Skylight.  D..  L.   &  W.  trainshed.  Buffalo *194 

Slab.    Flat,    concrete    building.    Pierce-Arrow, 
Buffalo — Floor    deflection    and    wall-girder 

tests.      Locke •.*176 

Slab.  Flat,  regulations  proposed  by  Am.   Con- 
crete  Inst.   289,   Coefficients   compared   with 

others    291,   327 

Slab  floors.  Concrete — Joint  Comm.  report, 

35,  43,  291,  327 

Slabs,  Concrete,  Youngstown  viaduct *352 

Slabs.  Xavv  to  use  gypsum  roof Ifi2 

Slag  fill.  Bess.  &  L.  E.  R.R *322,  *426 

Sleight.  E.  .T.     Hook  gage *155 

Slide.     See  "Earthslides." 

Slide     gates.     Elephant     Butte.       Teichman. 

*306.  (erratum  n)  44« 
Slide  rule  for  regearing  water  meters.  Bock's  *3l 
Sludge,    Activated.      See    "Sewers." 

Smith,    C.    E.    P.      Sewer-pipe   tests 204,  32n 

Smith.    H.      Machine   tree   planting... *432 

Snow    drifts.    Bucking    big,    on    Union    Pac, 

Wvo.        Alter *396,      (n)334 

Snow  guards  of  old  ties (n)  324 

Snow.     Light     timber     auditorium     roof    fails 

under.  Lawrence,  Mass.     Cortright *399,  405 

Snowslide,    Fatal,    Idaho    mine (n)   413 

Soap  waterproofing  of  concrete *179 

Society     of     Terminal     Engineers (n)   2.i5 


l'i,r.c 
Soil      Hearing     li'sl     on     conllned     uet     sand. 
.N.     ^,    Steam    to.    'ISl,    Concrete    mat    on 

I'ontlned    sand    .lupports    boiler    plant T>\)H 

Soil     Problem     always     with     us II'' 

Soil   tests,   Armour   plant.   St.    Paul (n)    3l).'i 

Soil   tests,  etc..   .Metropolis   bridge •1«:i,   'Itir. 

Solvav     I'rocess    Co.'s    Intake    main ....  •323,   *'Mi'l 

Southern    Power   Co.    adds   10.000   hp *2ri7 

Spanish    Peak    Lumber    Co.'s    cableway ♦380 

SpasskN     sniellerv     liiachlnery     transportation, 

(n)    3.V.I 

Spear.    U.    K.    Flint.    Mich.,    sewers *2»i> 

Speclllcatlons.    .Miami    llood-i)rotocllon 260 

Sphere-segment   problem  solution.     Wardwcll,   •153 

Splker.    .1.     S.       Flood    gates    In     levees 329 

Splllwav.    Siphon.    Schenectady.      Allen •I8!t 

Spillways,     .Miami     earth-dam •Ml,   188 

Spokane.      Wash.     Concrete-arch       falsework 
collapse    ♦292,    ♦314,    366,    Track    elevation, 

(n)      l.T 
Springfield.   Mass.— Making  filter   alum   4,   36, 

Lochrldge     '7 

Springs,    Saratoga.      Anthony — Ruin    and    re- 
covery   ^99,    Exploring    deep    well    by    gas 

seal      227 

Stadia     topograiihy.      Hrady 442 

St.iebner.    F.    E.      Flood    gates    in    levees 329 

State     Boards     of     Health,     Relation     of,     to 

water-supplies     I!'3 

Stale    government.    Engineers    would    welcom  ■ 

belter;  consolidation  of  boards  325,  293,   (n)    151 
Station.      See    also    "Railways" 

Station.    Nor.    Pac,    .laineslown.    \.    D *172 

Station.   Pelham    Parkway.    White    Plains   ele- 
vated. X.  Y.     Concreting  steelwork.     Dlyn..   *24 

Slatler    Hotel     foundations ^458 

Steam  ilistribution  iiu'rease,  N.  Y.  Cy.  streets, 

326,    •481,  •oOS 
Steam   shovel.      See   "Shovel,"    "Earthwork." 
Steel.      See    also    "Iron    and    steel,"    "Drill." 
"Structural    work,"    etc. 

Steel    Fab.    Co.'s    portable    bldgs *281 

"Steel    Mule,    Bates" (n)^376 

Steering     gear,     Warner     trailer-truck.  ...  (n)^456 
Steinle,   .1.    0.      Concrete   mixing,   N.    Y.    Sub- 
way   319,    Concrete    strength 363 

Step    and    curb    forms,    Cornelius, 

(n)*296,     (erratum    n)    448 
Stewart,     R.     W.        Is     tension     positive     or 
negative?     248,     329.     Street     tunnel,     Los 

Angeles   *449 

Stone.    Crushed,    used    on    sand    tracks    after 

tests  by  Boston  El *199 

Stone,   W'.    S.,   on   patriotism 245 

Stonework.  Cement-mortar  re))airs  to.  Wichita, 

Kan.   courthouse.     Lindsay *281 

Storm.     See  also  "Flood,"  "Sewers." 
Storm  records — Miami  flood  protection  ♦12,  35, 
*62,    *144,    *186,   260,   Davenport   248,   Mat- 

thes    287 

Storm — Tornado    in    Indiana (n)   454 

Storm-water  •  drainage,  St.  Louis.  Run-off 
computations    for    70,000-acre    *470,    River 

des    Peres    plan 209,  285 

Storm,    Wvoming   snow.      Alter *396,    (n)   334 

Storms— Safe  method  of  estimating  mini- 
mum   rainfall.      Wells ^502 

Storms,  Southern,  last  year — Rainfall  records. 
Meyer.  Henry  368.  Rainfall  map  *]6.  R»li"f 

work  44,   This  year's  floods (ns)454,    494 

Stott,  H.  C,  Death  of  (n)127.  His  part  in 
X.      Y.      rapid-transit     development,     with 

portrait     ♦151 

Street  railway.  See  "Electric  railways." 
"Elevated,"    "Subways,"    "Rapid    transit." 

STREETS 

S°p  also  "Pavements."   "Roads." 

— Bait,     motor    street-cleaning    equip (n)    249 

— Cleveland   street   dept.     Motor   vehicles    (n)    133 
— Legal     obstacles    to    street    widening    and 

citv    planning.    Mohler *138 

— Los  '     Aligeles — Another       street       tlinnel. 

Stewart     *499,    (n)      85 

— Phila. — Setting     grade     stakes     for     bridge 

approach      (n)   324 

— Vincennes     street-intersection     monumeni.s. 

(n)*116 
— Washer,    Sterling-Kindling   motor   squeegee. 

(n)   *88 
STRESSES : 

S"e    also    "Tests." 
—Column  loading,  Eccentric.       H.   G.   W.    (n)    115 

—Column    report.    A.    S.    C.    E 203 

— Detroit-Sup.    viaduct    concrete-arch    crack     *356 
— Tension  positive  or  negative?     Stewart  248, 

Mac    Coy 329 

— Three-piece  frame  and  eccentrically  loaded 

columns.  Formulas  for.     Janni *304 

Structural  Materials  Research  Lab. — Excess 
water     in     concrete 330 

Structural-steel  handbooks.  History  of.  Flem- 
ing      *401 

STRUCTURAL  WORK 

See  generallv  sneciflc  tonics  such  as 
"Bridge';."  "Buildings,"  "Girder,"  "Plate 
girders."   etc. 

— Bridce.    Louisville — Fink    .^ipans.    etc ^217 

— Derrick    for    steel    erection.    Chi ^242 

— Viaduct.   Youngstown   concrete   and  steel... ^352 

Stud   extractor.   Brpken.    "Ezy-out." (n)*128 

Submarine     Co. — Address    wanted (n)   204 

SL^BWAYS 

—Chi.   Subway,  Arcade  &  Trac.   Co (n)   214 

— Chi.     transit     comm.     report     45,     Subway 

design    outlined     449 


SIHWAVS      Continued 
.New    York    <;ity  ; 

CjibleWHV,  holm  and  trolley  system,  Brook- 
lyn      ^522 

Concrete  mixing  dry  In  Itrooklvn  at  central 

(ilant.       La     Hrecqiie ♦174,  202 

Conrrete,  Sand  aiul  gravel  mixed  at  source 
lor.  Steinle  319,  EITect  of  water  and 
time    of    mixing    on    strength.      Steinle...   363 

<'oncietlng    a     la    mode 78 

Concreting   station   steeUork,    White   Plains 

Road     elevated     extunslon.        Dlyn ^24 

East-Klv.     tunnel     progress (n)  333 

Lines     to     go     Into     operation (n)    205 

Stott.   H.  (;.,  and  development ♦ISl 

-Pittsburgh     subwav-coiiMtructlon     proposed, 

(n)    413 
— Rallwav-grade   changes — Nor.    Pac,   .lames- 
town,   N.    D.  ;   C.,    B.    &    Q.,   Aurora,    I11.^472 

Subscribers,   Notice  to 527 

Sl'RVEYS    AND    Sl'RVEYINC; 

—Areas,  Averlll's  method  of  calculating  four- 
sided     Limltalloris     (n)244 

— Bridge   api)roacli.   Setting   grade   stakes   for, 

Cambria    St.,    Phila (n)324 

— Bridge,    Metropolis,    Accurate    triangulatlon 

for     ♦466,     (n)      33 

Calculations   with   .Monroe   machine *iC){) 

Calif.  classidcatioM  surveys  for  assessment 
I>urposes.        Maishall ^476 

-  Decimal  angular  measurements  and  centesi- 

mal  division    of   iiuadrant.      Eberly 161 

-Highways,  Suggestions  for  surveying 
country.  Baird   ♦ISO 

-  -Monuments,    Street-Intersection,    Vincennes. 

(n)^116 

-  Plane-table    alidade    with    elbow    eyepiece. 

(Jurley     (n)^456 

-  Plumbing    instrument    for    base-line    work, 

(Jucen's    Borough,    N.    Y (n)^156 

— Plumbing    telescope    available    for   building 

work,    Pluckham's (n)   ♦7i; 

— Profile   and   cross-section   paper.   Print,   on 

both    sides.      Baird    (n)    401 

— Retracing  old  survey.  Problem  in.     G.   M.. 

B (n)   413 

■Tape.  Field  mend  for  steel.     Hunner *72 

— Topography,     Methods     and     accuracy     of 

results   in    transit    and    stadia.      Brady..   442 

— U.  S.  Coast  &  Geod.  Survey — Engincirs' 
salaries  159,  N.  W.  arc  of  primary  trian- 
gulatlon completed  (n)115.  Need  of  topo- 
graphic maps  for  aviators.     .Tones. ...  (n)   471 

— U.    S.    Geol.    Survey — Geographic    positions 

of  familiar  points (n)     33 

Swaren,  .1.   W.     Lumber  cableway   *380,   Me- 
chanical siphon  *481.  Coreless  lava  dam... ♦SOS 

Swedish    ship    canal,    Trollhattan,    from    lake 
to    ocean ♦297 

Sweet,  H.  B.     Art  of  dishonest  expert 488.  528 

Swimming  pool  on  top  floor  of  old  club  build- 
ing, Union  League.  Chi.     Brown 56 

Sylvester,  A.  T.     Philippines  bridge  work....   388 

Syracuse,  N.  Y. — Submerged  main  ♦323,  Con- 
crete pipe  ♦362,  City  planning (n)   293 


Tabulating  with  adding  machine 441 

Tackle,    High-power    pile-pulling 112 

Tamper,  Carr's  mechanical  road ♦387 

TANKS    AND    STAXDPIPES 

See  also  "Travis."  "Imhoff,"  "sewers"  etc. 
— Concrete  oil-tank  joint,   Charles  Cy.,  Ia....^521 
— Concrete    water    tank    as    part    of    garage. 

Hobart   estate.     Myers *17 

— Oil   tanks.   Transporting,    by   scow (n)    *75 

— Railway  water  tanks,  Heated,  Chi.  Bridge  & 

Iron    Wks.' (n)^536 

— Wooden  tank  burst,   Springfield,   L.    L..(n)    374 

Tape,  Feld  mend  for  steel.     Hunner ^72 

Tape-puller,   Metropolis   bridge ^465 

Tar-fiiler  cost,  brick  pavement (n)*284 

Taxation,      Calif. — Assessment      classification 

surveys     ♦476 

Teachers,  Engineering,  Should  not  they  know 

how   to    teach?      Shaw   222,    McDaniel    328. 

Waddell,    Himes 408 

Teichman,  F.     Elephant  Butte  dam  slide  gates 

and  needle  valves ♦306,    (erratum  n)    448 

Telephone    conduits.    Building,    Wis 74 

Telephone-merger     ordinance,    Austin.     Tex.  ; 

rates    124 

Telescope.    Plumbing,    available    for    building 

ivork,   Pluckham's (n)   ^76 

Telpher.      See   "Cableway." 

Temperature  and  water  consumption.     Hill...   ♦SS 

Temperature    controllers,    Bristol    automatic. 

(n)   336 
Tension    positive    or   negative?      Stewart    248, 

MacCoy     329 

Terminal   Engineers.   Society   of (n)    255 

Terminal,  Xot  a,  but  a  junction  point 525 

Test.     See  also  "Concrete."   "Soil,"  etc. 
Te=t     of     sand     cushioned     brick     pavements. 

Hubbard   et  al 201,  206,   506 

Testing  drill   .steel.     Kaiser 479 

Testing  Materials,  Am.    Soc (n)   335 

Tests.   Deflection   and  wall-girder,   on   floor   of 

Pierce-Arrow  flat-slab   concrete   bldg.,  Buf- 
falo.     Locke ♦176 

Tests,  Rail,  and  new  bridge  impact  formula — 

A.   R.   E,    A.    meeting 531 

Tests,     Sewer-pipe    percolation.       Smith     204, 

Brooks    329 

Thames  bridge,  N.  Y.,  N.  H.  &  H...^420,   (n)*116 
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Theater  girders,  Large,  S.  F (n)*444 

Thomas,   D.   A.      Macadam   as   concrete-pave- 
ment   base *345 

Thompson    curved    concrete    abutment *-i^J-i 

Tie-plate,  Tliomas  rail-anclior,  Chi.  Malleable 

Castings    Co.'s *"'*:?!; 

Tie-plates  and  rail-chairs.  Nor.  Pac *419 

Tie,    Silver's    cast-steel (n)*49(i 

Ties,   Concrete,  in  Holland *7 

Ties    Experiments  with  concrete,  at  Riverside, 

Calif.      Wolf *430 

Tile,  Concrete — Am.  Concrete  Pipe  Asso 330 

Tile  drainage  in  wet  cuts.  Mo.  Pac.     Curd.  .  .  .      (iH 
Tile      drainage      of     irrigated      land,      Utah. 

Wheelon    ^IS 

Tiles,  Walter  concrete  roofing (n)   210 

Tilton,  G.  H.,  Jr.     Filing  records TT. 

TIMBER 

See     also     "Pipe,"     "I'avements,"     "Roof." 
"Shipbuilding." 

—Am    Rv.    Eng.   Asso.    on   preservation,   etc., 

531.  ")32 

— Am.  Wood  Preservers'  Asso.  discusses  block 

paving     210 

— Bridge-floor     fires  ;     McKinley     bridge,     St. 

Louis   332,  Von   Schrenk '*370 

^Bridge,   Louisville — Old   stringers *218 

— Cahleway  controlled  by  waterwheels.    Span- 
ish Peak  Lumber  Co.'s.     Swaren *380 

— Dam.  Rock-fill,  has  timber  face.     Heron... *100 

— Derrick-boom  dry  rot  causes  fatal  accident. 

Portland.   Ore.     Blood    *410 

• — Factory-bldg.   costs  compared.     Paul 287 

— Framing    machine,    Toohey's    portable,    on 

Keokuk    bridge *T3 

— Pavement-block  pavement  test.  Treated,  (n)      7fi 
. — Tunnel,  Timbering  Milwaukee  Shore *23,5 

— Yellow  pine.  Brown  rot  in.     Zeller (n)    399 

Tin  coatings.  Hess  "Epicassit"   (n)   496 

Tongs  for  concrete  blocks *183 

Toohey's    timber-framing    machine *73 

Topography.  Methods  and  accuracy  of  results 

in  transit  and  stadia.     Brady 442 

Tornado.     See  "Storm." 

Toronto,   Ont.— Public   debt    118,    Steel    plant. 

(n)    294 
Townsley.     W.       "Rocmac"     pavement     foun- 
dation        448 

Track.      See  also   "Railways."   "Tie." 

Track — Base-support    rail    joint *409 

Track   ditching   with    crane   and   grab   bucket, 

Penn.   Lines *440 

Track,  Double,  work.  Erie  R.R *224 

Track    elevation.      See    "Orade-crossing    elim- 
ination."   "R;iilwavs."    city    names. 

Track   floors     Waterproofing    concrete *25 

Track     locations     complicate     Dayton     Union 

bridge- rolling  job *516 

Track,   Xo'-.   Pac. — Rail-chairs  and  tie-plates. *419 

Track  paving,   Detroit  United   Ry *321 

Track  pavin<T.  Duluth  decision   on  liability  of 

sti-eet    r.iilvvay   for.      Brownell 409 

Track  o^'"stions  at  A    R.  E.  A.  m^^ting i3l 

Track — Thomas    rail-anchor   tle-platf (n)*256 

Trjicks    across    trenches,   Bohannan's    support 

for    *403 

Traction     brake     for     Quebec     bridge     span. 

Meyers    ^ *513 

Tractor.     See  "Motor  vehicles." 
Trade    Convention.    National    Foreign.    Pitts- 
burgh 212.  Dumning  goods  on   Am.   market.    213 
Trade — Onnortunities    for   engineering   in    for- 
eign   fields 2Sfi 

Trade,   Foreign,   in    1916 (n)    2.51 

Trade — Rebuilding  Europe 117,  202 

Traffic  census,  Shanghai,  China (n)   399 

Traffic  congestion  and  terminal  improvements, 

Railway    446 

Tragedy    of    errors.    A 365 

Trailer.    Benson    "Trakker-wagon"    3-wheeled 

dumping    (n)*128 

Trailer,   Troy   rubber-tired (n)   ^48 

Trailer  truck,   Electric  Wheel  Co.'s (n)    168 

Trailer-truck  steering  gear,  Warner (n)*4.'')6 

Train.      See   "Railways,"    "Signal." 
Trainshed    skylight,    D.,    L.    &    W.,    Buffalo. 

Deal    *194 

Transit  and   stadia  topography.  Methods   and 

accuracy   of  results   in.      Brady 442 

Transportation    facilities.    Unwise    duplication 

of.      Williams    80.    Pride 1 60 

Trap  Falls  dam.  Raising.     Hirschberg *58 

Travis  tank  and  sprinkling  sewage  filters,  Rio 

de    .Janeiro.      Seiber *89 

Trees   planted   by   Hoverstad   machine   to   re- 
place snow  fences  on  Minn.,  St.  P.  &  S.  S. 

M.      Smith *432 

Trenches,     Bohannan's     support     for     tracks 

across    *403 

Trenching,    Deep    open,     for     72-in.     concrete 

pipe,   Solvay  Process  Co..  Syracuse *362 

Trenton.    N.    .T. — Making    filter    alum    4,    36, 

Daggett    *6,   Canal   dredging 'US 

Trestle,    Fill    dumped    from    second    steel,    re- 
places steel  viaduct,  Bessemer  &  L.  E.  R.R., 

*322,  *426 

Trestles.  Building  concrete,  Erie  R.R *225 

Triangulation,  Accurate,  for  Metropolis  bridge, 

*466,    (n)      33 

Trollhattan   ship    canal *297 

Truck.       See     "Motor     vehicles,"     "Trailer," 
"Wagons." 

Truss  carrying  Chi.  art  gallery *460 

Truss.  Roof,  buckles.  Kan.   Cy *293 

Trusses,  Burlington  cantilever  bridge *467 


Page 
Trusses,  Engineering  Societies'  bldg.  addition, 

*68,     7 1 

Trusses,    Fink,    Louisville    bridge *217 

Tucson,    Ariz.      Sewer-pipe   tests 204,  329 

TUNNELS 

See   also   "Sewers." 
— Cascade    tunnel.    Underground    water    likely 

to  give   trouble   in.     Laiichli,   Ralston 120 

— Catskill  aqueducl  tunnels,  E.xcess  rock  ex- 
cavation   in.       Zipser *342 

— Chi.  water-tunnel  concrete  lining (n)36l 

— Cleveland  water-intake  tunnel  completed — 
Clay  excavation ;  concrete-block  lining  ; 
drawing  out  gas;  explosion;  cleaning 
shield    by    water    jets:    alignment    faults, 

etc.   *94,  Explosion  hero  awards (n)    214 

— Concrete  lining.  Pumping   (iiui.) (n)    161 

— Hudson  Riv.  vehicle  tunnels,  N.  Y (n)    2,")3 

— 111.   Cent,    old   tunnel   near   Unionville,   Ind., 

Lining    with    cement    gun '*440 

— Los  Angeles,  Another  street  tunnel.  Stew- 
art     *449,    (n)      8.-. 

— Milwaukee  sewer  tunnel.  Small,  makes  rapid 

progress   by   shield   work 32 

— Milwaukee  Shore  tunnel  methods  in  soft 
ground — Cutting  clay  with  air  chisels : 
clay      plastering;      draining      with      well 

points.      Warren *231 

~Mt.   Royal  tunnel  progress (n)   209 

— New  Orleans  bridge  or  tunnel (n)      8."i 

— N.  Y.  Cy. — Bast  Riv.  tunnel  progress. ..  (n)   333 

— Progress  in  art  of  tunneling 77 

— Roosevelt     mine-drainage     tunnel,      Cripple 

Creek,   Colo *8 

— Simplon   tunnel   progress,   Second 493 

—Willamette  Pac.   Ry.   tunnels *51 

TURBINES,  WATER 

See    also    "Water    power." 
— Southern    Power    Co.'s    plant *2.'j7 

Turnouts,   Concrete-road,   poor   practice.     Bil- 

ger    1  ^  ' 

Typhoid   and  water  scores.     Horton,   Chase.. *134 

Typhoid  rates,  Dist.  of  Columbia (n)    519 

Typhoid.   Vanisliing  ;    editorial   letrospection.  .    526 

U 

ririch,  W.  L.     Conn,  concrete  roads 317 

Union    League,    Chi.,    swimming    pool 56 

Ignited  Engineering  Societies— Adding  three 
stories  to  building  *66,  77,  Proposed  Coun- 
cil      •  ■  •  •.•  ■   294 

U  S  Army — Relief  work.  Southern  flood  dis- 
tricts 44.  Ohio  Riv.  lock  and  dam  work, 
*169,  *520,  *483,  486,  Engineer  Corps  com- 
missions for  recent  technical-school  gradu- 
ates 77,  Motor  truck  lessons,  Mex.  border, 
Harrington  281.  Engineers  Reserve  Corps 
school,   N.   Y.    84,   Engineers  Reserve  Corps, 

309,    369,    Officers   added "'33 

U.  S.  Coast  &  Ceod.  Survey — Engineers' 
salaries  159,  N.  W.  arc  of  primary  triangu- 
lation completed  (n)115,  Need  of  topo- 
graphic maps  for  aviators.     .Tones (n)471 

U     S     Congressmen's    i)rofessions (n)    395 

U  S.  Dept.  Agriculture— Drainage-ditch 
studies.  Ramser  *104.  Hook  water  gage 
*155  Test  of  sand-cushioned  brick  pave- 
ments   201,    206,    506,    Forest-states    road 

fund    '••■■<"^   n? 

IT     S.    foreign   trade  in    1916 (n)   251 

U.  S.  Geological  Survey — Adding-machine 
uses  441,  Geographic  positions  of  familiar 
points  (n)33,  Hydrated-lime  production, 
(n)135.  Manganese-ore  production  (n)395. 
Coal  and  iron  production   (n)425.  Petroleum 

production    (i^)    451 

IT    S    Govt    cement  specification (n)    331 

IT.  S.  Govt,  nitrate-plant  sites 165,  246,  493 

U.  S.  Interstate  Commerce  Commission.  See 
"IntprstfltG." 

IT.    S.    lighthou.se-lamp    eouipment .  .  (n)    179 

U.  S.  Navy — Plans  big  dry  dock,  Pbila.  44, 
To  use  gypsum-comp.  roof  slabs  at  Norfolk, 
162  Protest  against  elec.  drive  for  battle 
cruisers  245,  Career  of  I,  N.  Hollis.  .  .*267,  269 
U.  S.  public  works,  Hope  for  reform  in  con- 
duct  of ;   Buildings  and   River   and   Harbor 

bills   "i^ 

V  S  Reclamation  Service — (See  also  "Irriga- 
tion")    Railway    in    Ariz.     (n)60.    Overtime 

for  shovel   and   dredge   men (n)    324 

U.   S.  River  and  Harbor  bill 79.  447 

IT.    S.   river  flood-control   law 374,   446 

U  S.  road-aid  act  discussed  by  Road  Build- 
ers :  patented  materials  290,  Correction,  (n)    408 

IT.  S.  road  fund,  forest  states (n)213 

IT.  S.  seacoast  defenses — Report 157 

U.    S.    shipbuilding   conditions 486 

IT.   S.   shipbuilding  statistics (ns)45,  195 

United  Verde,  Ariz.,  drill-sharpening  methods. 

Richards   *184 

TTniting  the  people  of  the  U.   S 245 

ITnloading   paving   blocks (n)   *33 

Universities.        See      "Engineering     schools," 

"Educntion." 
Utnh.    Tile    drainage    of    irrigated    land    in. 
Wheelon    ^18 

V 

Vacuum    pump,    Langmuir    high-speed (n)      88 

VALUATION 

See  also  "Rates." 
— Last    word    on    valuation    principles — A.    S. 

C.   E.   comm.   report 37 
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VALUATION— Continued 
— Kailway-grade  reductions.  Handling  cost  of,      ^^ 

in   accounting.     Noy ;•■;•;/■. ''        ' 

—Railway-valuation  work,  shall  it  be  left  in-  ^ 

complete ?   -4' 

Valve,  Mesta  thin-plate  air •  •  •  ^°^  ^^® 

Valves  Needle,  Elephant  Butte.  Teichman, 
*:{06,  (erratum  n)  448,  Fatal  accident  at 
air    inlet ,;,■, "  " ; "  ' ;  ' ;     -',■ 

Van  Dvke  prints  white.  Marking.     Elrod. .  (n)      it> 

Van  Meter,  M.     Erecting  dome *400 

Venturi  meter  for  air.  Making  it  read  accu-  ^ 
lately.       Nelson •  ■  •      '^ 

Vermont   Soc.    of   Engineers (n)   4Jb 

Viaduct.     See  also  "Bridges." 

Viaduct,  City,  concrete  and  steel,  over  rail- 
way tracks,  Youngstown •   3.)- 

Viadiict,  Concreting  footings  and  piers  of 
196-ft.    high.   So.    Ky.,  Toccoa,   Ga .  ..*114 

Viaduct  Detroit-Superior,  Cleveland — Crack 
in  coiicrete  arch  explained  by  freezing  of 
pocketed    water.      Zesiger .  . .  .*Z.y6 

Viaduct,  Steel,  replaced  by  fill  dumped  from 
second  steel  trestle, Bessemer  &  L.  E.  R.R., 
Allegheny  Riv.   *322,   Extending  piers *426 

Vincennes,  Ind. — Street -intersection  monu- 
ments (n)*116,  Reinforced-concrete  sewer 
pipe     (n)   413 

Virginian   Ry.      See   "Railways.' 

Volcanic  steam,  Removing  boric  acid  from, 
Lardarelo,   Italy.     Mason 3^8 

Von  Schrenk,  H.     Bridge-floor  flres *-.>o 

W 

Wabash.     See  "Rivers." 

Waddell,  .1.  A.  L.     Engineering  teachers 4US 

Wagons,'  Snatching,  Penn.   Hotel   work *152 

Wagons,  Steam  shovel  starts  mired (n)      3; 

Wall-girder   tests,  Pierce-Arrow *176 

WAR   TOPICS 

—America's   part    in   rebuilding    Europe    after 

war— Am.  Mfis.  Export  Asso.  report.  117,  202 

— Aviators,  Need  of  maps  for (n)    471 

— Battle    cruisers,    Engineers    protest    against 

elec.    drive    for •••    245 

—Belgian  relief  work  207,  Correction (n)   329 

—British  engineers'  and  professional  workers' 

appeal   ■••   491 

Engineer     Corps     commissions.     Army,     for 

recent    technical-school    graduates 77 

— Engineers  Reserve   Corps 309,  369 

Engineers     Reserve     Corps,    Army,    school, 

N.    Y 8* 

Engineers  Reserve  Corps  officers  added •>33 

Field-artillery    service.      Eberly 101 

—Motor-truck  lessons,   Mex.   border 281 

—Naval  career   of   I.   N.   Hollis *267,   269 

— Navy    Gvpsum-comp.  roof  slabs  for 162 

-Navy  plans  dry  dock,  Phila 44 

—Nitrate-plant  sites.   Govt 165.  246,   493 

— Seacoast     defences.      Chief     of     Engineers 

Black's   report    on ■••    I'' 

—Steel  plant  for  Toronto (n)    294 

— Uniting  the  people  of  the  U.  S -4o 

Wardwell  A  K.  Sphere-segment  problem. .  .*153 
Warehouse    fire,    Mullen    &    Buckley— Report     _ 

on    concrete :  "A"  ■/ J' "x-  '' 

Warner,  E.  H.     Art.  in  bridges  120,  Adopting 

motor  trucks  to  desert  work •    i4o 

Warren.    G.    C.      Old    macadam    as    pavement 

foundation    • ^^~\ 

Warren,  L.  G.     Milwaukee  tunnel. ;-;,;f, 

Washer     Small    screen    and.      Gilkison (n)*441 

Wp^hinffton.  D.   C— Asphalt  pavements   (n)l(. 

Key  bridge  plans  (n)374.  Typhoid  rates  (n)   .>l.i 
Waste       See    "Garbage    and    refuse." 

Water,   Color  in.     Saville •  ■  •  -W     4h 

Water  consumption.  Temperature  and  Hill  ■^^ 
Water,  Concrete,  Effect  of  excess.  Abrams  3.i0 
Water,    Concrete,    Effect    on    .strength— N.     1i. 

Pub     Service    Comm.    data.      Stemle. . . .  •  •   •ib.i 
Water.     Concrete,     Exhaust     steam    to    heat 

iajiei     ••••  oor 

Water  content  in  concrete •  •,-,  ■"'•' 

Water     flow.       See     "Water     measurement, 

"Hydraulics."  ,      _       ,  ,.„^ 

Waaler   heater    for   concrete    work.    Londelius^.^^^^ 

Water-level     conti-ol.     G.     E.      Co.'s     siphon 
spillway  for,  on  Erie  canal.     Allen i»9 

WATER    MAINS 

See   also   "Pine,"   etc.  _ 

— Brookline.     Mass..     broken     main (n     .^.^-i 

-Detroit   pining  extensions ;••!"'    ■*'* 

—Solvay      Process      Co.,      Syracuse— Laying 
si'bmern-ed   72-in.    cast-iron   intake   main, 
*323.     Deep     open     trenching    for     72-in.^ 
reinforced-concrete   pip?    •^''- 

WATER   MEASUREMENT 

See  also  "Hvdraulics."  ,     ,    >   on„ 

—Fire  sprinklers  not  metered.  Pittsburgh   (n)   309 

—Gage.    Hoff's   hook.      Sleight • *ll^ 

—Meters,  Bock's  slide  rule  for  regeanng '31 

-Meters,    Price    of;    suspension    of    use    In 

Boston     •'^S,  .«i 

— Reeulator    and    meter    for    concrete    "ork        . 

Anderson      (n)*216 

— Reservoir-levei    change— Chart    •••••;,••  '"|  *l^^ 

— San  Frar.  meters   and   rates 48.->.    (nl   ^7.s 

Sewage-flow  measurements,  Austin.     Mont-  ^__ 

gomery     "" 
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WATKU    rOLLUTION    AND    rUlUFICATION 

Soo    also    "Sowors." 
-Aliini,      Klvo     watoi'-works     mnko     Wltor  - 

Coliiinlius,     ().,     Uo.sci'lltt'd     liy     Hoovit  ; 

'rrcnloii,     N.     .1.        nauuott  ;     SprliiKlli'lil. 

Mass.     LiiiluUliH' ;  Mimtreal,  Can.   'l,  30. 

Omaha,     Neb.     rrliico     •54 

— Buy    ("y.    ropoit— Safer    wator    iiruoil 178 

— Cliloiiiu',    Ll(|ul(l,    .siipiTlor    Id    hvpoflilotlli-. 

Uutlon    ISO 

— Clovi'laml— Clilmino     iviluciil      (ii)   'ITui 

— FlltiT,    Slow   saiul.   (Jariliior,    Mo.      UU-haiils   lUJ 

• — Jer.soy  City   supply  coiilost 3;12 

— Owoiisboro,    Ky..   wator  sol'toiiliiK ;   oxcolslor 

tutors;   llmo  deposits   In   mains,   etc.    (n)   219 
— Panama     Canal     Zono     purltloatlon     plants 

moot    tropical    contllttons     Koport.      Uun- 

kor     389 

— Pa.ssaU"     HIv.     pollution,     I'atorson     (n)151. 

Suit     by     N.     Y (n)    190 

— Salt    In    Kan.-Okla.    oU-dlst.    siroams     (n)   423 
— Scorlnc    wator-sujjply    nuallty,    N.     Y.     St. 

Hortiin.   Chaso    'KM 

— Stannant-wator     litigation     nonsuit,     York. 

I'onn (n)   175 

— Stato    Hoards    of    Health,    Relation    of,    to 

wator-supplles    493 

—Typhoid,   Vanlshlnc;  editorial  retrospection  526 

WATKK  rOWKU 

— Cableway,  Lumber,  controlled  by  water- 
wheels.     Swaren    '. ♦380 

— LoRlslatlon  In  Congress 405,    (n)     125 

— Montreal   aiiueduct   power   project (n)   294 

— Niagara  Horseshoe  fall.  Saving  7S,  Ran- 
dolph  Dye    81 

—Nitrate-plant     sites.     Muscle     Shoals,    etc., 

I(i5,  246,  493 
— Ont.  hydro-elec.  power,  etc.  84,  411,  453,  (n)  415 
— Roclioster.    N.    Y. — Sector    gates    at    Middle 

Falls    dam    on    Genesee    Klv.      Crofts *390 

— Southoni  Power  Co.  adds  40.000-lip. — 
Fishing  Creek  station  of  Wateree  Power 
Co • ^257 

Water    purification.       See     "Water    pollution 

and  purltloatlon." 
Water-rate    war,    San    Fran.    4S."i.    Water-rate 

war     (n)   273 

Water  rates,  Why  not  reduce,  Woburn?    405 

Water     regulator     and     meter     for     concrete 

work.      Ander.son    (n)  *216 

Water   rights   and   common   law.      Sweet   488, 

.Johnston   528 

WATER-SUPPLY 

See  also  "Wator  pollution  and  purifica- 
tion," "Water-works,"  and  cross-refer- 
ences from  it. 

— Bay   Cy.   report — Safer  water   urged 178 

— Financing  water-supply  and  sewerage  con- 
nections and  plumbing — Indianapolis 
practice,   etc.     Butler,  .Jordan   478,  \Vater 

and   sower   facilities    for   all 485 

—Ft.     Scott     supply    difficulties (n)  208 

^Indiana    Sanitary    &   W.    S.    Asso.    meeting 

and    papers 372,    478,    485,    (n)   255 


Pag.! 
WATKR-sri'l'LY     (■..iilliiuod 

.lersoy    Cy.    conto.si    reoponlni; 332 

.\.     Y.    Cy.       See    ".\(iueductH -l^llnklll." 

Railway    tanks.    Iloalod (n)*:)3fl 

San    Franolscii     llotcli    Hutcliy    supply    pro- 
gross    and     program 192 

.Saratoga   Springs.     Anthony  —  Ruin   and   re- 
covery   •119,    Kxplorlng   deep   well    by    gas 

seal     227 

-    Scoring   walor-supplv   (|uallty,   N.    Y.    Stale. 

Morion,    Chaso    ♦131 

Slate    Hoards    of    Health,    Relation    of,    to 

water-supplies     493 

— Temperature  and  water  consumption.     Hill,  ^38 

Water-tunnel,    Chicago,    lining    (n)   304 

Water   tunnel,   Cleveland,   completed   ^94,    Kx- 

ploslon    hero    award (n)   214 

Water-tunnel,  Milwaukee,  methods.  Warren  ^231 
Wator.     Cndergroiuid,     and     Cascade     tunnel. 

Lauchll,     Ralston 120 

Wator   waste,   (irinneii.    la (n)   423 

WATIOR-WORKS 

See     also    other     "Water"     topics.    "Reser- 
voirs,"     "Dams,"      "Pumps,"      "Tanks," 

"A(iHoducts,"    "Pipe,"    etc. 
— Am.    Water- Wks.   Asso.— III.   sec. 

480,    493.     (n)    495 
— Host,     hlgh-pres.     flre-servlce     controversy, 

78,  83,  327,  448 

^Can.   municipalities'  Joint  systems (n)    120 

— Cincinnati    standard    liydrant     '425 

^Cleveland     intake     tunnel     completed     ^94, 

Explosion   hero   awards (n)   214 

— Denver   water-wks.    situation 412 

-Indiana   San.    &   W.-S.    Asso.    meeting   and 

papers    372,    478,485 

— Makawao     water-wks.     for     rural     supply, 

Hawaii  ;      great      pressure      differences ; 

wood-stave  piping.     Cox ♦310 

— Mass.     Jlet. — ^Electrolysis     survey (n)   244 

— Mass.     munclpalities    crippling    their    own 

water-wks 285 

— Milwaukee  Shore  tunnel  methods ^231 

— New  Eng.  W'.-W.  Asso.   meeting,  etc.    124,  (n)     4G 
— N.   Y.    Cy.      See   "Aqueducts— Catskill." 
— Schenectady    pipe-joint    welding    291,    374, 

Miller    329 

—Service     connections ;     St.     Paul     practice. 

House     338 

Wateree    Power    Co ^257 

Waterproofing    compounds,     Richmond.  ...  (n)      48 

Waterproofing  concrete  track  floors ^25 

Waterproofing   Omaha    reservoir — Mixing   soap 

and   alum   with   concrete.      Knouse ^179 

Weir,    Sacramento — Concrete    sheetpiles ^320 

Weir  tubes  control  gate  weight    ^392 

Welding  specifications.  Pipe-joint,  Schenec- 
tady 291,  374,  Miller 529 

W'ell-pumping  plants.  Deep,  Redlands,   Calif., 

(n)^200 

Wells,   .1.    P.      Minimum    rainfall •502 

Wells — Saratoga  Springs.  Anthony — Ruin 
and  recovery  ♦99.  Exploring  deep  well  by 
gas     seal     227 
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Western    Klec.   Co.--Ul.Hpatchor8'»   Blgiial   sys- 
tem      ♦10 

Western    Ry.    Club    i'M 

Wiislern   Soc.   of   Knginoers  36,    (n8)108,   37U, 

Narrow-gage    delusion    368 

Westlnghouso   center,   Ksstngton    (n)  253 

WHARVES    AND    DOCKS 

,Soo    al.so    "Harbors,"    "Piles." 

-Dry   dock,   Phlla.,   Navy   plans 44 

— JackHonvlllu    steel    sheetplle    bulUliead    driv- 
ing.     Mendenhall    ^228 

- -N.    Y.    Cy.    garbage-pier    suit (n)   454 

— So.   Pac.   terminal,   San   Fran (n)   333 

Wheeler,    S.    S.,    on    elec.    drive    for    battle 

cruisers     245 

Wheelon.    .1.    C.    Tllo    drainage 318 

When    doctors    disagree     327 

Whipple.    (J.     C.      (iarbage    report     125,    201, 

Correction     (n)   329 

Whitman,    K.    B.      Activated-sludge    power...   'IS 

Wllk,    B.      Dry   mixing   concrete ♦250 

Willlamette  Pac.  R.R.     Hardesty  ^49,  .Jacketed 

piles    •283 

Williams,    C.    C.      Duplicating    transportation 

facilities     80,  160 

Wllllford,     C.     L.       Activated-sludge     plants, 

Houston,    Tex •236 

Window     sash.     Heat     loss     tlirough     various 

typos  of.     Sheldon    3 

Winnipeg  aqueduct.  Delivering  mixed  concrete 

along.      McLean    ♦510 

Wisconsin — Building    telephone    conduits 74 

Wisconsin    Zinc    Co.     steel-sharpening    shop. 

O'Rourke    ^92,    (ns)^364,  ^444 

Witness,  Expert,  Art  of  the  299,  320,  354, 
Art    of   the    dishonest    expert.      Sweet    488, 

Johnston     528 

Woburn,    Mass. — Water    rates 405 

Wolf,  A.  M.  Keeping  tab  on  revised  draw- 
ings ^73,  Final  building  plans  should  show 
actual    construction    302,    Index    of    details 

for  structural   engineer's   office 482 

Wolf,   .J.   H.   G.     Concrete   ties ♦ISO 

Womelsdorf,    C.    F.      Burlington   bridge ♦382 

Wood.  See  "Timber,"  "Pipe,"  "Pavements," 
"Shipbuilding." 

WooLson,   I.   H.     Warehouse  Are 82,     79 

Worcester,  Mass. — Sewage  disposal.  .213,  384,  406 

Wrecking    frog,    .Johnson (n)   ♦88 

Wyoming    drifts.    Bucking.      Alter.. ♦396,    (n)   334 
VVysor,   W.  J.      Blast-furnace  potash-. ■ 407 


Yellow    pine.    Brown    rot    in.      Zeller. . . .  (n)   399 

Young    Men's    Christian    Asso 158,  285 

Youngstown,    0. — City    viaduct    over    railway 

tracks     ^352 

Yucatan,    Mex.,    land    reform     (n)    253 


Zesiger,    A.    W.      Concrete-arch    crack ^356 

Zinc,  tin  and  lead  coatings,  Hess  "Epicassit," 

(n)   496 

Zinn,   A.    P.      Nairow   gages 118,    368 

Zipser,   M.   E.     Catskill   aqvieduct  tunneling   ^342 
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ENGINEERING  LITERATURE 

BOOKS   REVIEWED 

Alternating  Currents.     Magnusson 110 

Arithmetic   for   Engineers.      Clai)liiun 43b 

Astronomy,   Manual   of   Field.      Holt 4;i(i 

Biography,  Natl.   Encyclopa'cUa   of  American.   43V 

Bridge    Manual.      Lewis 277 

Buildings,   Mechanical   Equipment    of.      Hard- 
ing,   Willard 277 

Chemistry,  Engineering.      StiUman 278 

City      Residential      Land      Development — Chi. 

competition    report.       Yeomans 278 

City,   The  American.     Wright 435 

Concrete,  Treatise  on.  Taylor,  Thompson...  278 
Cost    Accounting     and     Burden     Application. 

Scovell    108 

Costs,    True,     and     Relatively     True     Selling 

Prices,  Predetermination  of.     Parkhurst 274 

Electrical      Engineering,      Advanced      Course. 

Berg    436 

Electricity — Alt.    Currents.      Magnusson 110 

Engineers,  Civic  Duty  for.     Doane (n)279 

Export  Trade  Directory.     Hough 438 

Fire— Structural  Defects.     N.  F.  P.  Asso. . .  (n)lll 

Ford  Car,  The  Model  T.     Page 110 

Forestry,  Book  of.     Moon 437 

Heating   and   ventilation — Mechanical  .E(iuip- 

nient  of  Buildings.     Harding,  Willard 277 

Highway  literature,  Government 27(i 

Hydraulics,    Elements   of.      Slocum 435 

Hydraulics,  Treatise  on.     Merriam 274 

Industrial    Disputes,    Mediation,    Inve.stigation 

and  Arbitration  in.     Barnett,  McCabe 108 

Industrial  Leadership.     Gantt 274 

Labor  Disputes  and   Public   Service   Corpora- 
tions.   Academy  of  Political  Science,  N.  Y. .   435 

Leveling,   Lectures   on.      Martin 436 

Lubricating  Engineers'  Handbook.     Battle...   275 

Machine  Designers'  Handbook.     Halsey 275 

Mathematicians,  Ten  Brit.     MacFarlane 110 

Mediation,      Investigation      and      Arbitration. 

Barnett.  McCabe 108 

Mining,  Elements  of.     Young 276 

Mining    Share,    Engineering    Analysis    of    a. 

Pickering   436 

Mortality  Laws  and  Statistics.     Henderson...   108 

Motor  Vehicles — Ford  Car.     Page 110 

Municipal  Engineering  Practice.  Polwell....  106 
Naval   Architect's    and    Shipbuilder's   Pocket- 

Book.      Mackrow,   Woollard 436 

New    Jersey    Municipal   Financing    legislation 

comm.    report (n)   438 

New  Jersey  Municipalities.     Anderson. ...  (n)   438 
Paint  and  Varnish,  The  Industrial  and  Artis- 
tic Technology   of.     Sabin 437 

Paints,  Chemistry  and  Technology  of.     Toch.   109 

Panama  Canal  and  Commerce.     Johnson 107 

Parks.     Burnap 109 

Physics,   General.     Franklin,  MacNutt 435 

Pipe,  Water  Flow  in  Wood-Stave.  Scobey..  108 
Pipes,  Flow  of  Water  Under  Pressure  Through 

Clean   Closed.     Prince 106 

Railroads,  Govt.  Partnership  in.  Wymond...  437 
Roads— TJ.  S.  Office  of  Pub.  Roads  bulletins..   276 

Steam  Power.     Hirshfeld,  Ulbricht 278 

Steel,  Elliott's  Weights  of 107 

Str-eets — Civic  Duty  for  Engineers (n)279 

Structural  Defects.  Natl.  Fire  Prot.  Asso.  (n)  HI 
Telephone,  Principles  of  the.  Jansky,  Faber.  436 
V.  S.   Geol.  Atlas  additions (n)    111 
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U.  S.  Office  of  Pub.  Roads  bulletins 276 

U.  S.  Population  Estimates.     Census  Dept 2i  . 

Valuation,    Depreciation    and    the    Kate-Base. 

Grunsky    •  •  •   431 

Washington,  D.  C,  topographic  map (n)  4J» 

Water  Flow  in  Wood-Stave  Pipe.  Scobey...  108 
Water   Flow   Under   Pressure   Through   Clean 

Closed  Pipes.      Prince 106 
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Hudson  River  Road   Built  on  Mountain  Side 


By  Eugene  Geduldiger* 


An  important  link  has  been  added  to  Route  No.  3 
of  the  New  York  State  highway  system  by  the  completion 
of  the  Nyack-Rockland  Lake  road,  the  work  on  which 
was  described  in  Engineering  NeiDs,  Nov.  25,  1915.  This 
is  on  the  main  thoroughfare  between  New  York  and 
Albany  along  the  west  shore  of  the  Hudson  Eiver,  and 
passes  through  the  Eiver  divisions  of  the  Palisades 
Interstate  Park, 
including  the  ever 
growing  popular 
playground  at 
Bear  Mountain. 
The  Nyack-Rock- 
land Lake  road 
begins  at  ]\Iain  St. 
in  the  village  of 
Nyack,  Rockland 
County,  and  runs 
north  along  Mid- 
land Ave.,  then 
west  and  north- 
west over  Hook 
Mountain  to  the 
southern  end  of 
Rockland  Lake,  a 
distance  of  2.95 
mi.  It  is  a  char- 
acteristic moun- 
tain road  in  that 
it  has  many  turns 
and  changing 
grades.  The  max- 
imum grade  is 
9%,  but  this  is 
only  for  a  short 
distance,  near  Sta. 
110.  The  most  interesting  section  of  the  road  is  between 
Sta.  95  and  112,  where  the  new  line  follows  up  along 
the  rocky  slopes  of  Hook  Mountain,  locally  known  as 
Goat  Hill  (see  Figs.  1  and  2).  This  new  line  eliminates 
a  "hair-pin"  turn  at  Sta.  113+50  of  the  main  line,  which 
was  very  dangerous  because  it  occurred  on  a  heavy  grade 
where  it  is  impossible  for  a  modern  large  automobile 
to  turn  without  backing. 

When  the  improvement  of  the  road  was  first  considered, 
the  intention  was  to  follow  the  old  alignment,  widening 
and  building  some  kind  of  plateau  to  ease  this  turn.  At 
that  time  it  was  considered  impossible  and  impracticable 
to  locate  a  highway  along  the  dangerous  side  hill  of 
talus,  owing  to  the  excessive  cost  of  construction.     After 

♦Assistant  Engineer  in  charge  of  Rockland  County,  Pough- 
keepsie,  N.  Y. 


FIG.  1.     NYACK-ROCKLAND  LAKE  ROAD;  NEW  LOCATION   AT    STA.    112 


careful   investigation,   however,   it  was  found  that  such 
a  line  would  be  possible  and  practicable. 

A  comparative  estimate  showed  that  the  cost  of  locating 
the  line  along  the  mountain  would  not  be  excessive,  and 
that  this  relocation  would  be  nearly  500  ft.  shorter  than 
the  old  road  besides  eliminating  the  "hair-pin"  turn. 
The  additional  cost  of  about  $4,500  was  considered  small 

in  comparison  with 
the  benefit  derived. 
The  new  line  be- 
gins to  ascend  the 
mountain  side  at 
Sta.  95  with  a 
slight  curve  to  the 
west  and  rises  on 
an  average  of  8% 
with  easy  curves 
to  Sta.  Ill  and 
Sta.  112,  where, 
with  a  moderately 
sharp  curve,  it 
passes  through  a 
20-ft.  rock  cut  and 
meets  the  old  lo- 
cation.  The 
greater  part  of  the 
location  runs 
through  a  nest  of 
trap-rock  boulders 
that  vary  in  size 
from  1/^  cu.ft.  to 
114  eu.yd.  Under- 
lying this  talus 
is  a  thin  layer  of 
earth  covering  a 
rock  ledge  of  steep 
inclination.  From  Sta.  105-f50  to  Sta.  111+50  a  dry  wall 
was  built  on  the  cast  side  of  the  road.  This  wall  varies  in 
height  from  5  to  35  ft.,  with  a  base  width  of  nearly  50% 
of  the  height. 

The  ui)per  18  in.  of  the  wall  is  laid  in  cement 
mortar  to  afford  a  foundation  for  an  18  in.  (wide) 
by  3  ft.  6  in.  (high)  wet-masonry  parapet  wall  finished 
with  a  6-in.  rustic  coping.  The  foundation  of  the  wall 
was  carried  down  to  the  rock  ledge,  which  in  some  places 
was  nearly  6  ft.  below  the  original  surface.  The  rock 
ledge  was  benched  in  order  to  give  the  wall  a  secure 
footing.  The  greatest  part  of  the  fill  was  laid  in  courses 
of  rock,  thereby  relieving  the  wall  of  excessive  pressure. 
From  Sta.  110+50  to  Sta.  111  +  50  on  the  uphill  side 
of  the  road  an  old  dry-masonry  wall  was  replaced  by 
a  wet-masonry  wall,  which  was  given  considerable  batter 
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2.       TLAN    OF    RELOCATION    OF    NYACK-ROCKLAND 
LAKE  ROAD  AT  ST  A.  112 


on  its  front  face  in  order  to  retain  a  good  line  of  sight 
around  the  curve  ahead. 

The  construction  of  ihe  remaining  portion  of  the  road 
did  not  meet  with  any  considerable  difficult}'.  The 
typical   construction   is  a   IG-ft.   macadam   pavement  on 


a  :{*v*-ri.  roadway,  iiiinowiiig  to  2  1  f1.  along  tlie  side-hill 
liiir.  Thr  roiiiidatidii  consists  of  an  H-in.  course  of  fic^ld 
stone,  laid  on  cd^i'  and  li'llcd  with  crusher  nin.  Over  the 
foundation  is  a  2-in.  course  of  No.  4  (;}V^-in.)  crushed 
Bioiu'  llllcd  with  crusher  dust.  (Where  unstable  places 
occurred  in  tiie  subgrade,  the  foundation  course  was 
increased  to  VI  in.  in  thickness  and  in  several  instances 
to  20  in.)  Where  the  roadlx'd  is  in  rock,  the  bottom 
course  consists  of  a  course  of  bi-oken-stoiu;  macadam  4 
in.    tiiick.      On    tiic    l'ouii(hition    a    ;5-in.    bituminous    top 


FIG. 


LOOKING    NORTH    THROUGH    ROCK    CUT    AT 
STA.   112 


:FIG.   3. 


LOOKING  NORTH   TOWARD   CURVE   AT   STA.    112 
OF  NyACK-ROCKL.\XD   ROAD 


course  (penetration  method)  was  placed,  using  a  tar 
binder. 

The  binder  selected  for  this  road  was  ''Tarvia  X," 
spread  at  the  rate  of  2i/4  gal.  per  sq.yd.  in  two  pourings 
of  \y-2,  and  %  gal.  i)er  sq.yd.  each.  It  was  delivered  to 
the  road  in  motor  trucks  owned  and  operated  by  the 
Barrett  Manufacturing  Co.  It  was  a])plied  at  a  tempera- 
ture of  300°  F,  under  a  pressure  of  from  40  to  60  lb. 
per  sq.in. 

The  stone  was  obtained  and  crushed  along  the  road 
by  the  contractor,  using  boulders  from  the  hillside  of 
talus,  which  was  of  an  excellent  quality  trap  rock.  All 
structures  were  built  according  to  the  standards  of  the 
New  York  State  Highway  Department.  Culverts  were 
constructed  of  concrete  with  reinforced  flat-slab  tops. 
All  earth  ditches  occurring  on  grades  of  5%  or  over  were 
paved  with  cobble  gutters.  On  grades  exceeding  7% 
the  paving  was  laid  in  cement  mortar. 

The  table  shown  on  the  next  page  gives  the  approximate 
quantities  and  unit  prices  of  the  contract. 

B.  H.  Wait  is  division  engineer  for  the  State  Highway 
Department.  The  contractors  were  Brady-Oltarsh  Con- 
struction Co.  of  New  York,  "William  J.  Kelly,  superin- 
tendent.   The  writer  had  charge  of  the  survey,  preparing 
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of  plans  and  supervising  of  construction.  Livingston 
Leeds,  assistant  engineer,  had  immediate  charge  of 
construction. 

COST  OF  NYACK-ROCKLAND  LAKE  ROAD 

Clearing  and  grubbing $200  00 

12,500  cu.yd.  earth  excavation  at .40 

4,800  cu.yd.  rock  excavation  at 1 .  50 

1 00  cu.yd.  overhaul  at .01 

1 2  tons  of  cast-iron  pipe  at 33 .  00 

35  cu.yd.  of  riprap  at 2.00 

30  cu.yd.  second-class  concrete  at 6  00 

1 20  cu.yd.  third-class  concrete  at 6 .  00 

220  cu.yd.  stone  masonry  at 4.  00 

1,500  sq.yd.  cobble  gutters  at .50 

810  lb.  metal  reinforcement  at .05 

1 1 6  lb.  miscellaneous  iron  at .05 

2,600  lin.ft.  wooden  guard  railing  at .23 

9  guide  signs  at 2 .  00 

2  highway  number  signs  at 2 .  00 

2  danger  signs  at 2 .  00 

5  concrete  sign  posts  at 1 0 .  00 

120  cu.yd.  broken  stone,  loose  measure.  No.  I  and  No.  2  size  at 1 .  50 

3,800  cu.yd.  foundation-course  field  or  quarry  stone  at 1 .  45" 

1,775  cu.yd.  bottom-course  broken  stone  at 2  50 

3,440  sq.yd.  cleaning  old  pavement  at .  004 

2,050  cu.yd.  top-course  bituminous  macadam,  penetration  method,  at  2.  75 

1,932  lin.ft.  restoring  shoulders  at .02 

1,250  cu.yd.  stone  masonry  laid  dry  in  place,  complete,  at 2  00 

55,800  gal.  bituminous  binder  at .09 

1,717  gal.  bituminous  binder,  hot  application  at 12 

Approximate  total  cost  of  road 39,662.74 

Approximate  cost  per  mi 1 3,480   1 0 

w. 

Heat  Loss  Through  Various  Types 

of  Window  Sash* 

In  the  industrial  plant  of  today,  where  so  much  em- 
phasis is  placed  upon  maximum  daylight,  the  exterior 
wall  surface  consists  principally  of  windows,  and  the  heat 
loss  through  them  is  a  very  important  matter.  A  series 
of  tests  was  made  by  W.  S.  Brown  under  the  direction  of 
Arthur  N.  Sheldon  to  determine  the  relative  heat  loss 
through  various  types  of  wood,  steel  and  hollow-metal 
sash  with  single  and  double  glazing. 

The  apparatus  was  an  air-tight  box  one  side  of  which 
was  closed  by  the  sash  to  be  tested.  An  electric  heater 
in  the  bottom  of  the  test  box  maintained  the  desired  tem- 
perature difference  between  inside  and  outside  air.  The 
loss  of  heat  was  computed  from  wattmeter  readings,  and 
a  quantity  H — the  B.t.u.  transmitted  per  24  hr.  per  sq.ft. 
of  exposed  surface  per  degree  difference  in  temperature — 
was  determined  for  each  sash.  Tests  were  made  at  ap- 
proximately 40°  and  70°  F.  temperature  difference  under 
conditions  closely  imitating  actual  practice.  Circulation 
of  air  over  the  surface  of  the  sash  to  be  te.sted  was  pro- 
vided by  two  12-in.  fans  placed  one  above  the  other  4  ft. 
from  the  vertical  center-line  of  the  sash.  The  humidity 
of  the  air  inside  the  test  box  Avas  kept  as  constant  as 
possible  throughout  the  series  of  tests  by  means  of  water- 
saturated  felt  and  was  measured  by  a  wet-  and  dry-bulb 
hygrometer.  The  humidity  remained  constant  during 
the  period  of  each  individual  test. 

A  resume  of  the  comparative  heat-transmission  rate 
is  given  in  Tables  1  and  2.  The  tests  showed  that  for  a 
given  temperature  difference  the  solid-steel  sash  bars 
were  hotter  than  the  wooden  bars  and  by  their  greater 
conductivity  constituted  a  direct  path  for  the  transmission 
of  heat  to  the  outside  air.  The  hollow-metal  sash  bars 
were  cooler  than  the  solid-steel,  but  warmer  than  the 
wood. 

Condensation  appeared  on  the  single-glazed  sash  when 
its  temperature  was  low  enough  to  cool  below  the  dew 
point  the  air  confined  within  the  test  box.  The  moisture 
was  evidently  on  the  inside  of  the  panes.  Where  conden- 
sation occurred  in  the  air  space,  in  double-glazed  sash, 

♦Abstract  of  paper  presented  by  Arthur  N.  Sheldon,  Provi- 
dence, R.  I.,  at  the  annual  meeting,  December,  1916,  of  the 
American  Society  o<f  Mechanical  Engineers,  in  New  York  City. 


the  moisture  was  always  on  the  outside  pane  of  glass, 
which  of  course,  was  the  cooler  one. 

The  wood  sash  showed  no  internal  condensation,  but  in 
the  two  steel  sash  condensation  was  very  marked  and  was 
evident  in  the  hollow-metal  sample.  This  condition 
was  investigated  in  the  steel  sash,  with  a  ^-in.  air  space. 

Holes  were  bored  through  each  of  several  of  the  outei' 
panes  of  wire  glass,  smoke  was  blown  into  the  air  spaces, 
and  leaks  to  the  outside  or  to  adjacent  air  spaces  were 
carefully  noted.  Leakage  was  found  to  be  quite  general. 
It  was  observed  that  in  lights  where  condensation  was 
evident  the  greatest  leakage  \<^as  into  the  interior  of  the 
box,  and  that  in  those  lights  where  no  condensation  ap- 
]:)eared  the  greatest  leakage  was  to  the  air  outside  the 
box.  Following  this  clue  the  entire  sash  was  reglazed, 
and  holes  were  bored  in  seven  of  the  outer  panes  and  in 

TABLE  1.    HEAT-TRANSMISSION  RATES  AT  APPROXIMATELY  40"  F. 
TEMPERATURE  DIFFERENCE 

II  Com-  H  Cor- 

Actual  puted  at  rected  to 

Heat       Actual  40°  F.      Rela- 

Head,       Heat  Heat         tive 

Sample  Deg.  F.      Head  Head    Humidity         Condensation 

1.  Single-glazed  solid 

steel 44.5  29.3         28.5  36       None 

2.  Double-glazed  sol- 
id   steel — j-in.    air 

space 37.4  20.4         20.5  34       None 

3.  Double-glazed  sol- 
id steel — 5^-in.  air 

space 45.7  22.8         22.5  43       Very  slight  on  air-space 

side  of  one  outside 
pane  and  box  side  of 
one  inside  pane 

4.  Double-glazed  wood 

— 5-in.  airspace         47.3  14.2  13.9  49       None 

5.  Single-glazed  wood     41.2         25.6         25.5  44       Hardly  noticeable 

6.  Double-glazed  hol- 
low   metal  —  f-in. 

airspace 43.9  15.4  15.2  54       On  air-space  side  of  one 

outside  pane 

7.  Single-glazed    hol- 
low metal 46. 0         27.  1  26. 4  43       All 

TABLE  2.     HEAT-TRANSMISSION  RATES  AT  APPROXIMATELY  70°  F 
TEMPERATURE  DIFFERENCE    • 

H  Com-    H  Cor- 
Actual    puted  at  rected  to 
Heat       Actual     70^   F.       Rcla- 
Head,        Heat        Heat         tive 
Sample  Deg.  F.      Head        Head    Humidity        Condensation 

1.  Single-glazed  solid 

steel 73  9         34.2         33.6  28       All 

2.  Double-glazed  sol- 
id    steel — J-in.     air 

space 76.8  21.8         21.6  29       Fifteen  outer  panes  out 

of  20  showed  moisture 
on  air-space  side 

3.  Double-glazed  sol- 
id   steel — i^-in.    air 

space 76.0         24.2         24.0  30       One  outer  pane  showed 

moisture  on  air-space 
side;  one  inner  pane 
showed  moisture  on 
box  side.  Three  lights 
showed  bot  h  the  above 

4.  *Double-glazed 

wood — s-in.  airspace     79  8  15   5  15    1  31        None 

5.  Single-glazed  wood     67  6  28   9  29.3  29       Twelve  lights 

6.  Double-glazed  hol- 
low metal — j-in.  air 

space 75  6  16.6  16.4  36       On    air-space    side    of 

one  outside  pane 

7.  Single-glazed   hol- 
low metal 77. 7         30. 5  29. 7  25       All 

*A  test  upon  this  same  wood  sash  with  the  inside  panes  of  single-thick  plain 
glass  instead  of  double-thick  showed  an  increase  in  H  of  3%  at  70°  F.  tempera- 
ture difference. 

five  of  the  inner  panes,  free  communication  being  thus 
established  either  to  the  external  cool  air  or  to  tlie  warmer 
air  inside.  It  was  now  observed  that  (a)  lights  in  which 
the  air  space  opened  to  the  outside  or  cooler  air  only, 
showed  no  condensation;  (b)  lights  in  which  the  air 
space  opened  to  the  warm  air  inside  the  test  box  showed 
much  condensation. 

These  experiments  indicate  that  condensation  in  the 
air  space  of  double-glazed  sash  can  be  eliminated  almost 
entirely  by  connecting  the  air  space  directly  to  the  out- 
side air  and  at  the  same  time  effectively  sealing  it  from 
the  entrance  of  the  warm  air  inside.  The  opening  should 
be  very  small,  equivalent  to  a  Ys-in.  hole,  and  should  be 
protected  from  weather  and  dirt. 
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Five  Water-Works  Make  Filter  Alum — I 


M  .V(>/'^7N  Cohimhiis.  Ohiu,  Trniloii.  .\.  -/., 
Springfield,  Mass.,  the  MetropoWnn  Water  Dis- 
trict of  tlie  (^iti/  of  Omaha,  and  llie  Montreal 
Water  and  J'oirer  (\).  are  niakiiKj  titeir  jitter  atuin 
til/  treat imj  txiu.rile  with  sat pliiirie  acid.  Tlie  cold 
process,  prodacin;/  eri/stattized  atani  in  calces,  is 
emploijed  tinder  a  patent  (jraiklcd  to  C.  P.  If  cover. 
After  an  introductonj  statement,  each  of  tlie  four 
plants  in  the  United  Slates  is  described  by  the  en- 
gineer or  chemist  in  charge.  The  Omaha  descnj}- 
tion  iritl  appear  in  a  subsequent  issue. 

Evolution  and  Status  of  the  Process 

The  cost  of  chemicals  used  in  water  purification  has 
bocome  so  hii^h  since  the  outbreak  of  the  European  War 
that  anything  now  yiekling-  equally  good  or  better  results 
t\t  less  expense  is  doubly  welcome.  Some  18  months  before 


whicb  aflcr  ililiilimi  was  iulilcil  to  the  water  in  the  coagu- 
biting  basin.  Siiicc  then  it  has  been  found  ('.\|)c(li<'nt  to 
]M()(bic('  (  ryslidli/iCtl  alum  insl^'ad  of  using  th(}  syiup  of 
ahini.  I'ur  reasons  that  will  be  iMii(l(!  clear  in  th(!  follr)w- 
ing  |)ai'agi;i|>lis,  the  cold  process  instead  of  the  boiling 
process  of  nianufacture  has  been  adopted. 

lU'sidi's  installations  producing  syrup  of  alum  and  also 
alum  cake  at  C'olumbus,  there  are  now  ])liiids  for  making 
alum  cake  by  the  later  Hoover  ])rocess  at  Trenton,  N.  J., 
Springfield,  Mass.,  the  works  of  the  Metropolitan  Water 
District  of  the  City  of  Omaha,  Neb.,  and  the  works  of 
ih(>  Montreal  Water  and  Power  Co.,  supplying  a  portion 
of  Montreal,  (^uc;.,  and  various  outlying  districts.  In  ad- 
dition to  these  five  plants  on  public  water-supplies  there 
is  one  at  the  factory  of  the  Independent  Packers'  Fertil- 
izer Co.,  Columbus,  Ohio. 

Eeduced  to  its  simplest  terms  and  assuming  that  the 
bauxite  has  already  been  ])ulverized,  the  Hoover  process 
requires  nothing  but  a  small  tank  for  mixing  the  baxuitc 


FIG.  1.    OLD  AND  NEW  PLANTS  FOR  MAKING  FILTER  ALUM,   COLUMBUS  WATER-WORKS 


the  war  broke  out,  Charles  P.  Hoover,  chemist  in  charge 
of  the  water  softening  and  purification  works  of  Colum- 
bus, Ohio,  began  a  series  of  experiments  on  the  manufac- 
ture of  filter  alum  at  the  works,  using  low-grade  hydrated 
aluminous  material  in  its  raw  state.  After  two  years  of 
experimental  and  preparatory^  work  he  completed  a  plant 
and  turned  out  the  first  product  from  it  on  Dec.  25,  1914. 
This  plant  was  put  in  regular  operation  in  January',  1915. 
The  hot  process  was  used  and  a  syrup  of  alum  produced, 


and  sulphuric  acid,  and  a  large  shallow  pan  or  box  for 
allowing  the  reaction  to  take  place,  the  water  of  crystal- 
lization to  be  driven  off  and  the  cake  to  harden 
so  it  can  be  removed.  A  small  motor  is  required, 
together  with  weighing  or  measuring  facilities  and  other 
accessories. 

In  the  Hoover  as  compared  with  the  ordinary  com- 
mercial process,  low-grade  ore  with  relatively  high  iron 
content  is  perfectly  satisfactory ;  and  no  refinement  what- 
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ever  is  atteiii])tt'(l,  since  ilic  focci^n  elements  in  the  ore 
are  believed  to  assist  in  the  process  of  coagulation  and  ])re- 
cipitation.  Moreover,  the  Iloover  process  requires  less 
sulphuric  acid  than  the  ordinary  commercial  process  and, 
what  is  of  great  importance  in  the  operation  of  a  water- 


Mr.  Hoover's  description  of  his  process,  as  given  in  liis 
patent  already  mentioned,  makes  very  interesting  reading 
to  those  deeply  concerned  with  the  subject;  but  as  it  is 
lengthy  and  can  be  obtained  from  the  Patent  Office  for 
a  nickel,  direct  citations  from  it  will  not  be  made  here. 


One  o|  the  1v/o 


FIG.  2.    MIXING  TANK  AND  ONE  OP  TWO  CRYSTALLIZING  BOXES,  TRENTON  ALUM-MAKING   PLANT 
The  mix  is  boiling  by  its  own  heat  and  giving  off  vapor  of  crystaUization 


coagulation  plant,  produces  a  more  highly  basic  sulphate 
of  alumina. 

Under  date  of  Sept.  5,  1916,  there  was  issued  to  Mr. 
Ploover,  United  States  Patent  No.  1,197,123,  containing* 
claims  for  not  only  the  manufacture  of  sulphate  of 
alumina  by  the  process  already  outlined,  but  also  for  the 
treatment  of  water  by  the  process  in  coag-ulation  and  sedi- 
mentation basins.  The  Hoover  Chemical  Co.  has  been 
organized  to  promote  the  process  in  the  United  States, 
with  George  A.  Johnson,  consulting  engineer,  150  Nassau 
St.,  New  York  City,  as  manager  of  the  company.  The 
Hoover  Chemical  Co.  for  Canada  has  also  been  organized. 
Its  manager  is  J.  0.  Meadows,  20  Charlevoix  St.,  Mon- 
treal. 

Mr.  Meadows,  it  may  be  added,  is  engineer  in 
charge  of  the  operation  of  the  water-purification  plant  of 
the  ^Montreal  Water  and  Power  Co.,  already  mentioned. 
The  Columbus  and  Omaha  plants  were  designed  by  jMr. 
Hoover,  the  Trenton  and  Springfield  plant  by  Mr.  John- 
son, and  the  Montreal  plant  by  Mr.  Meadows. 

It  is  well  to  state  in  passing  that  bauxite  is  found  in 
N'arious  parts  of  the  country  and  can  be  bought  from  a 
number  of  different  companies.  Since,  as  already  stated, 
low-grade  bauxite  is  employed,  the  price  of  the  ore  at  the 
mine  is  very  low — lower  than  the  freight  rates  when  con- 
siderable distances  for  transportation  are  involved.  Hal- 
loysite  or  other  native  hydrated  aluminous  materials 
might  also  be  used,  but  thus  far  the  bauxite  has  proved  to 
be  more  tractable  than  halloysite. 


Descriptions  of  the  four  plants  on  municipal  water- 
works in  the  United  States  will  now  be  given.  For  reasons 
that  need  not  be  gone  into  here,  the  Montreal  plant  can- 
not be  described  at  the  present  time. 


Old  and  New  Plants  at  Columbus,  Ohio 

By  Charles  P.  Hoover* 

The  original,  or  syrup-of-alum,  plant  at  Columbus  was 
the  first  one  to  be  built.  This  differs  from  all  the  other 
plants  in  that  the  alum  is  not  crystallized.  The  bauxite, 
sulphuric  acid  and  water  are  boiled  together  in  lead-lined 
tanks.  As  soon  as  the  solution  becomes  basic,  which  usu- 
ally requires  boiling  with  steam  for  from  6  to  8  hr.,  the 
resultant  alum  liquor  is  diluted  and  then  fed  into  the 
water  under  treatment.  In  the  new,  or  cold-process, 
plant  no  steam  is  required,  the  heat  resulting  from  the 
reaction  of  the  acid  and  the  bauxite  being  sufficient  to 
produce  a  basic  alum.  Both  the  old  and  the  new  plants 
are  shown  by  Fig.  1. 

In  the  new  plant  the  bauxite  is  weighed  in  a  hopper 
and  the  acid  in  a  box,  each  a  part  of  the  old,  or  liquid- 
alum,  plant.  The  weighed  quantities  of  aci(;l  and  bauxite 
are  discharged  into  a  mixing  pan,  elevated  7  ft.  above 
the  floor.  This  pan  is  4  ft.  in  diameter,  21/2  ft.  deep  and 
is  provided  with  a  double-motion  agitator.     Bauxite  to 
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tlic  aiiioiiiit  of  I, ()()()  lit.  aiiil  .">()()  111.  of  .siil|iliiiric  acid  arr 
placed  ill  (he  mixiiiL;-  pan  and  mixed  for  a  period  of  ."i  min. 
Then  the  niixturi'  is  (li.-;ehar^'eil  iiilo  the  crystal  I  i/.iii;^  hox 
helow,  where  it  spreads  out  on  tlie  lloor  of  the  hox  in  a 
thin  layer.  In  aiiotiier  .')  min.  anotlior  hatch  is  (lisehnr<red 
on  top  of  the  lirsl.  and  this  is  eontinned  until  seven  or 
ei,i;iit  hatches  have  hceii  depositeil.  In  10  oi'  1.')  min. 
after  the  mixture  is  dischar,u-e(l  into  the  crystallizing;  hox, 
it  hoiiins  to  hoil  violently.  risin<;  to  a  iiei^lit  of  \2  or  1  1 
in.  On  eoolinti-.  the  mixture  erystallizos  into  an  alum 
cake  having-  a  thickness  of  from  '.i  to  .'Ho  in. 

The  alum  is  \isually  made  one  day  and  removed  the 
following-  day.  The  eaiJacity  of  a  plant  dei)ends  entirely 
on  the  space  provided  for  crystallization.  At  Cohnnhus 
•ISf  sq.ft.  are  proviiKnl,  and  5  tons  of  alum  i'.re  jiroduced 
in  a  day.  The  time  required  for  niixinii:  the  hauxite  and 
the  acid  is  only  35  min.  for  the  seven  hatches,  and  it  usu- 
ally requires  two  men  ahout  ."5  hr.  to  remove  the  5  tons  of 
alum  from  the  crystallizing  pan  and  pile  it  in  the  storage 
house.  The  pan  is  22x22  ft.  in  plan  and  20  in.  deep. 
Tt  was  formed  hy  huildini^:  a  concrete  wall  on  an  existing 
concrete  floor. 


Low-Cost  Plant  at  Trenton,  N.  J. 

By  F.  W.  Daggett* 

Trenton,  X.  J.,  since  May  1,  191(),  has  heen  making 
the  alum  used  as  a  coagulant  in  its  mechanical  water- 
filtration  plant.  The  filter  plant  has  a  nominal  daily 
capacity  of  30,000,000  gal.  and  is  now  being  operated  at 
an  average  rate  of  about  16,000,000  gal.  per  day. 

The  bauxite  from  which  the  alum  or  sulphate  of 
alumina  is  made  is  mined  in  Arkansas,  ground  and  put 
up  in  175-lb.  bags  in  East  St.  Louis,  111.,  and  shipped 
from  there  to  Trenton,  where  it  is  delivered  by  the  Alumi- 
num Co.  of  Ajnerica  for  $20  a  gross  ton,  f.o.b.  at  the  fil- 
tration plant.  The  ground  bauxite  has  the  appearance 
of  cement,  with  a  reddish-brown  tint,  but  is  not  ground 
so  fine  as  cement.  It  contains  about  55%  of  alumina. 
The  sulphuric  acid,  which  is  the  only  other  material  used 
in  the  manufacture  of  the  filter  alum,  comes  in  55-gal. 
drums.  A  60°  Be.  commercial  acid  is  used,  which  can 
he  bought  at  present  for  about  $20  to  $25  a  net  ton. 

The  bauxite  and  sulphuric  acid  are  conveyed  by  elevator 
to  the  fourth  floor  of  the  filter  building.  The  bauxite. is 
emptied  from  bags  through  wooden  chutes  into  the  mix- 
ing tank.  The  acid  is  siphoned  out  of  the  drums.  The 
siphon  consists  of  (1)  a  piece  of  steel  pipe  extending 
within  an  inch  of  the  bottom  of  the  drum  with  its  upper 
end  screwed  into  a  fitting  in  the  bung  hole  of  the  drum, 
(2)  a  short  horizontal  line  of  steel  pipe  connected  with 
the  vertical  line  by  a  hard-rubber  union  and  (3)  a  length 
of  rubber  hose  especially  made  with  a  minimum  amount 
of  fiber.  The  pipe  is  greased  for  protection  against  the 
acid.  To  start  siphonic  action,  a  hand  air  pump  is  used, 
its  rubber  tube  being  connected  with  the  fitting  in  the 
top  of  the  drum. 

The  mixing  tank  is  of  steel,  6  ft.  in  diameter  and  3^2 
ft.  high  (see  'extreme  right  of  Fig.  2).  The  tank  is  not 
lined.  The  acid  and  bauxite  are  stirred  by  a  revolving 
l)addle  having  cast-iron  teeth.  The  stirring  or  mixing 
process  requires  3  to  5  min.     It  is  necessary  to  discharge 

♦Superintendent  of  Water-Filtration  riant,  Trenton,  N.  J. 


llic  mixture  iiiiiiicdialely  after  if  is  ready  and  hefore  re- 
ail  ion  licgiiis  to  take  place.  The  mixing-plant  tank  is 
emptied  hy  removing  one  or  the  other  of  two  riihher  stoj)- 
pers,  one  placed  on  each  side  of  the  tank,  dir(;ctly  over 
one  of  the  crystallizing  boxes. 

There  ;irc  two  crystallizing  boxes,  each  ahout  8x18  ft. 
in  plan  with  an  available  depth  of  2  ft.  (one  of  these  is 
shown  in  Fig.  2).  These  boxes  are  made  of  3-in.  yellow 
]»iiie  and  have  their  bottoms  covered  with  paving  brick. 

When  the  mix  is  discharged  into  the  tanks,  which  are 
Uf^i'd  on  alternate  days,  it  looks  like  li(|uid  paint.  Jn  the 
])roeess  of  crystalliziition,  the  recjuircd  heat  is  supplied  by 
the  reaction  between  the  acid  and  the  bauxite,  so  that  no 
extra  heat  is  required.  In  ahout  10  min.  the  mixture 
comes  to  a  hoil  (Fig.  2)  and  gives  off  steam.  In  ahout 
a  Jialf-hour  the  major  reaction  is  complete.  Some  21  hr. 
is  allowed  for  the  hardening  and  cooling  process,  although 


FIG.   3. 


MIXING  CALDRONS  AND  ALUM  CRYSTALLIZING 
BOXES,    SPRINGFIELD,    MASS. 


perhaps  the  product  could  be  removed  sooner.  It  suits 
local  conditions  at  Trenton  to  remove  the  alum  from  the 
crystallizing  box  at  night,  making  use  of  the  night  shift, 
which  has  plenty  of  time  for  the  purpose. 

The  layer  of  alum,  or  sulphate  of  alumina,  formed  in 
the  plant  as  it  is  now  being  operated  at  Trenton,  is  some 
3  in.  thick.  It  is  broken  up  by  a  Crown  No.  56  coal  pick 
or  pneumatic  hammer  made  by  the  Ingersoll-Rand  Co. 
This  tool  the  city  had  on  hand,  having  bought  it  originally 
for  cutting  sheet  asphalt.  A  pneumatic  railway-tie  tam- 
per with  a  cutting  edge  has  been  considered;  but  the 
coal  pick,  as  has  been  said,  was  on  hand,  and  it  works 
well.  Prior  to  the  trial  of  this  tool,  hand  labor  was  em- 
ployed, making  use  of  chisels  and  picks.  These  did  the 
work,  but  not  so  readily  as  the  pneumatic  hammer.  . 

A  6x6-in.  Ingersoll-Eand  vertical  compressor  with  a 
capacity  of  about  60  ft.  per  min.  under  80  lb.  pressure, 
driven  by  a  10-hp.  d.c.  Westinghouse  motor,  operates  the 
air  hammer  and  paddle  in  the  mixing  tank — each  is  re- 
quired, but  not  at  the  same  time. 

The  plant  described  produces  about  2,500  lb.  of  filter 
alum  per  day.  It  is  said  that  double  that  amount  could 
be  produced  by  the  same  installation,  if  it  were  needed. 
The  total  cost  of  the  plant  was  about  $2,200.  Some  of 
the  material  was  on  hand,  including  the  tanks,  but  the 
latter  had  to  be  altered.  As  the  plant  stands,  the  tanks, 
crystallizing  boxes,  etc.,  cost  about  $600;  the  air  com- 
pressor, $350;  and  the  motor,  $150. 

The  cost  of  the  filter  alum  produced  by  the  plant  is 
about  $32  per  ton,  but  at  current  prices  for  acid  it  would 
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not  be  over  $25.  Commercial  filter  alum  is  now  selling 
for  something  like  $60  per  ton.  The  city  is  paying  Mr. 
Hoover  a  small  royalty.  According  to  the  present  outlook 
the  city  will  be  able  to  make  a  net  saving,  for  the  first 
year  of  its  alum  manufacturing,  of  about  $6,000. 

The  Trenton  filtration  plant  is  operated  under  the 
direction  of  the  writer,  who  was  engineer  on  the  con- 
struction of  the  plant  in  behalf  of  Johnson  &  Fuller,  con- 
sulting engineers  of  New  York  City.  Alvin  Bugbee  is 
superintendent  of  the  Trenton  water-works. 


Simple  Plant  at  Springfield,  Mass. 

By  Elbert  E.  Lochridge* 

On  July  5,  1916,  a  plant  for  the  manufacture  of  sul- 
phate of  alumina  at  the  West  Parish  filters,  Springfield, 
Mass.,  was  put  into  operation.  As  the  method  of  apply- 
ing the  sulphate  at  this  plant  is  that  of  overdosing  and 
intermittent  application,  the  total  amounts  required  are 
less  than  would  normally  be  provided  for  a  plant  deliver- 
ing approximately  12,000,000  gal.  of  water  per  day. 

The  normal  capacity  is  1,000  lb.  of  alum  per  day;  and 
it  is  actually  operated  substantially  every  day  at  this  rate, 
although  amounts  up  to  1,200  lb.  have  been  delivered  on 
certain  days. 

The  plant  (Fig.  3)  consists  of  two  83-gal.  iron  caldrons, 
suspended  above  the  end  of  two  wooden  crystallizing 
boxes,  each  8  ft.  in  length,  3  ft.  in  width  and  2  ft.  deep. 
The  sulphuric  acid  and  bauxite  are  mixed  in  these  cal- 
drons and  dumped  directly  to  the  crystallizing  boxes, 
where  the  chemical  reaction  takes  place.  A  steel  plate  is 
fitted  in  the  bottom  of  these  boxes  to  facilitate  breaking 
the  cake,  and  the  wood  is  treated  Avith  acid-proof  paint. 
Just  at  the  completion  of  the  reaction  and  before  the  cake 
has  become  too  hard,  it  is  cut  up  into  small  squares  by 
pushing  a  crowbar  along  the  plate,  and  it  hardens  in  this 
form. 

As  the  method  of  application  to  the  water  at  this  plant 
is  "dry  feed,"  a  15x8-in.  Type  D  Jeffrey  crusher  with  a 
lO-hp.  motor  is  used  to  crush  the  alum  to  proper  size  for 
use.  The  plant  is  situated  on  the  second  floor  of  the 
main  building,  and  from  this  second  floor  the  finished 
product  is  fed  directly  to  the  hopper  above  the  screw  con- 
veyor delivering  the  alum  to  the  water. 

The  bauxite  and  acid  now  on  hand  cost  respectively 
$17.50  and  $65  per  ton,  f.o.b.  Springfield,  Mass.  In  the 
case  of  the  bauxite  this  included  shipment  from  Arkansas 
to  East  St.  Louis,  pulverizing  at  that  point  and  reship- 
ment  to  the  plant.  The  cost  per  ton  at  East  St.  Louis 
is  $12.  The  acid  cost  includes  135  drums  and  shipment 
from  Chicago.  Very  much  better  quotations  have  been 
received  since  these  amounts  were  paid.  With  the  crusher 
now  installed  it  is  planned  to  pulverize  the  bauxite  at  the 
plant,  thus  saving  the  shipment  via  East  St.  Louis.  This 
will  reduce  the  bauxite  cost  at  least  50%. 

It  is  rather  difficult  to  figure  labor  cost  with  the  short 
period  of  operation,  as  the  work  is  carried  on  by  our  regu- 
lar men  and  no  extra  labor  is  employed.  The  cost  of 
hauling  all  material  from  the  railroad  station  to  the  filtra- 
tion plant,  5  mi.,  is  $1.75  per  ton.  The  total  cost  of  the 
plant,  in  addition  to  the  royalty  to  the  Hoover  Chemical 
Co.,  was  $756.  This  includes  crystallizing  boxes,  crusher, 
motor,  caldrons  and  labor. 


The  plant  has  been  in  operation  constantly  since  it 
was  started  and  has  never  failed  to  produce  sulphate  of 
alumina  of  a  satisfactory  quality.  Comparative  tests  on 
its  coagulation  properties  per  pound  have  been  carried  on 
to  determine  proper  dosing,  and  in  this  manner  the 
strength  has  been  kept  substantially  the  same  as  that  of 
regular  market  alum  as  formerly  used. 


Concrete  Ties  in  Holland 

An  experimental  track  in  which  the  ties  are  composed 
of  pairs  of  concrete  blocks  connected  by  transverse  steel 
tie-bars  is  in  service  on  the  Amsterdam-Utrecht  line  of  the 
Netherlands  State  Eailways,  in  Holland.  In  principle  the 
tie  reseml^les  the  Ivimball  ties  tried  in  this  country  on 
the  Chicago  &  Alton  Ry.,  and  the  Denham-Olpherts  cast- 
iron  plate  ties  that  have  been  used  extensively  in  India. 

Each  tie  is  composed  of  a  pair  of  reinforced-concrete 
blocks  about  41/2-^3  ft.  on  the  base,  with  a  maximum  height 
of  about  12  in.  The  top  surface  is  about  36x18  in.  with 
flaring  ribs  to  the  corners  of  the  base,  and  its  top  forms  a 
seat  for  a  pair  of  wedge-shaped  wood  Ijlocks.  Upon  the 
wood  cushions  of  a  pair  of  concrete  blocks  rests  the  ends 
of  a  transverse  inverted  steel  channel.  Upon  this  rest 
the  92-lb.  T-rails  and  rail  clamps. 

The  rail  fastenings  are  of  curious  design.  At  eacli 
block  the  rail  is  held  by  a  pair  of  deep  V-bolts,  or  stir- 
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TRACK     WITH     CONCRETE     BLOCKS     AND     TRANSVERSE 
STEEL  CHANNELS;  NETHERLANDS  STATE  RAILWAYS 

rups,  the  loops  of  which  pass  tlirough  the  projecting  ends 
of  cast-iron  anchors  embedded  in  the  concrete.  The 
threaded  ends  of  the  bolts  pass  through  the  rail  clamps. 
In  surfacing  track  the  adjustments  are  made  by  loosening 
these  bolts  and  adjusting  the  wood  wedges,  the  concrete 
blocks  being  left  undisturbed,  as  tamping  is  liable  to  re- 
sult in  causing  cracks. 

The  weight  is  about  440  lb,  for  each  block.  The  weight 
per  lineal  foot  of  track  is  about  1,500  lb.  (including 
ballast  filled  over  the  base  of  the  blocks),  and  the  cost 
about  $6.20,  as  compared  with  600  lb.  and  $5.75  for  the 
ordinary  track  construction.  But  this  weight  and  cost  for 
the  experimental  track  are  obtained  at  the  expense  of  the 
support  of  the  rail,  the  spacing  being  4  ft.  c.  to  c.  (or  2 
ft,  at  the  rail  joints).  Such  wide  spacing  of  rail  supports 
is  undesirable  in  track  construction,  and  is  only  introduced 
to  minimize  the  cost.  The  experimental  track  is  only  120 
ft.  long.  It  carries  considerable  traffic,  but  the  trains  run 
at  low  speed,  as  it  is  neai-  the  city  of  Utrecht.  It  has  been 
in  service  for  about  two  years  and  is  said  to  be  generally 
in  good  condition,  although  cracks  have  developed  in  some 
of  the  blocks. 


DredKe  Raises  Piiel  Br.r«-e — The  combination  suction  and 
dipper  dredge  "Monticeno,"  belonging  to  the  Government, 
raised  a  barge  loaded  with  sawdust  near  St.  Helens,  Ore.,  in 
the  latter  part  of  November.  The  load  of  sawdust  was  trans- 
ferred by  bucket  conveyor  from  the  sunken  barge  to  another 
moored  alongside. 
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Roosevelt  Drainage  Tunnel  of  the 
Cripple  Creek  District 


S)'X(),"SIS — 77/('  h'ooscrcll  draliKU/r  tunnel  is 
the  most  imjmrtant  niinc-drainat/c  project  since 
the  famous  i^utro  tunnel  of  tlie  Conistock  mines, 
Nevada.  It  is  an  undcrldkin;/  Hint  will  cost  nearli/ 
$1,000,000.  A  hislorical  sL-rtcli  of  I  lie  drainage 
of  lite  district  is  (jivvn. 

The  Cripjili'  Civi'k  luiniiii;-  disli'lct  is  ;iii  iiii'ii  •)!'  erup- 
tive or  volcanic  rock,  of  an  irri\milar  oval  shape,  ;}  to  5 
mi.  across  and  of  unknown  but  probahly  <i'reat  depth. 
Small  as  this  district  is  in  area,  it  has  already  prodiued 
$360,000,000  in  gold  (since  its  discovery  in  1891)  and 
it  is  still   i)roducino:  at  the  rate  of  $15,000,000  yearly. 

The  district  is  entirely  surrounded  by  impervious  gran- 
ite walls.     It  is  a])paivntly  au  iiuiuense  crater.     This  vol- 


FIG.   1.      MAP  OP  CRIPPLE  CREEK  MINING   DISTRICT  AND 
DRAINAGE   TUNNEL 

canie  mass  has  been  fissured  by  many  successive  erup- 
tions and  contains  innumerable  cavities  and  crevices  of 
all  sizes  and  shapes.  During  all  the  ages  that  have 
elapsed  since  the  eruption,  surface  water  has  permeated 
down  aiid  through  these  cavities  until  the  crater  was  sat- 
urated up  to  the  notches  in  the  edges  of  the  granite 
walls.  T.  E.  Countryman,  who  has.  studied  the  district  for 
many  years,  estimates  the  storage  of  this  underground 
reservoir  to  be  at  least  40,000,000  gal.  per  vertical  foot. 

Eakly  Problems  of  Drainage 

In  the  earliest  days  of  Cripple  Creek  mining  the  water 
question  was  not  a  serious  one;  but  as  the  important 
mine  shafts  increased  in  depth,  the  seepage  began  to  be 
very  troublesome,  and  below  500  ft.  the  mining  opera- 
tions were  greatly  hampered.  The  original  water  level 
was  about  9,500  ft.  above  sea  level  on  the  western  side 
of  the  district  and  9,700  ft.  on  the  eastern  side  (about 
200  ft.  below  the  surface).  The  first  mines  to  do  con- 
siderable pumping  were  those  in  the  southwestern  corner 
of  the  district,  notably  the  El  Paso  and  the  Elkton. 


At  lirsl,  each  mine  constructed  its  own  pumping  j)lant; 
but.  as  the  depth  of  the  workings  increased,  the  cost  of 
])Uinping  became  enormous.  Several  joiiil  pumping  plans 
wei'e  tried,  but  none  was  viu'y  successful.  The  pumping 
l)lanl  at  the  Tortland  mine,  installed  in  1898,  cost  $;5,00() 
a  month  to  o])erate  and  handled  oidy  525  gal.  ])er  min. 


RAVEN  HILL  BULL  HILL 


FIG.    2.      I'ROFILE    OF    ROOSEVELT    DRAINAGE    TUNNEL; 
CRIPPLE  CREEK,   COLO. 

The  cost  of  the  plant  was  not  less  than  $50,000.  The 
Elkton  mine  in  an  effort  to  develop  the  800-ft.  level 
pumped  continuously  from  1901  to  1902,  but  had  even- 
tually to  give  up. 

About  this  time  the  first  tunnel  of  the  district,  con- 
structed solely  for  drainage  purposes,  was  undertaken. 
This  was  the  El  Paso  tunnel,  constructed  by  the  YA  Paso 
mine  to  drain  its  lower  workings.     Previous  to  that  there 


FIG.     3. 


PORTAL    OP    ROOSEVELT    DRAINAGE     TUNNEL 
DISCHARGING  17,000  GAL   PER  MIN. 


had  been  three  tunnels  that  had  served  for  drainage  as 
well  as  for  workings,  the  most  important  of  these  being 
the  Standard  tunnel.  The  Standard  tunnel  was  driven 
in  1895,  and  it  is  estimated  that  it  discharged  12,000 
million  gal.  by.  1901,  when  it  became  dry.    The  El  Pa,so 
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tunnel  was  begun  in  1903.  It  is  5,000  ft.  long  and  of  a 
cross-section  41/2x7  ft.  It  cost  $!)0,000,  and  it  is  esti- 
mated to  have  saved  $1,150,000  in  ])umping.  It  low- 
ered the  water  in  the  Elkton  mine  shaft  more  than  5,000 
ft.  distant,  nearly  300  ft.  The  elevation  of  the  El  Paso 
tunnel  portal  is  8,786  ft.  and  it  was  driven  at  a  grade  of 
0.38  ft.  per  100  ft.,  or  1  in  357. 

When  the  El  Paso  tunnel  had  served  its  purpose,  a 
larger  and  deeper  tunnel  was  planned.  Every  hundred 
feet  added  to  the  depth  of  a  drainage  tunnel  in  the  dis- 
trict meant  1,000  ft.  added  to  the  length  and  $30,000 
to  the  cost  of  the  work.  No  particular  engineering  dif- 
ficulties were  anticipated  or  have  developed,  but  the  work 
bas  proved  a  test  of  strength  and  endurance. 

Beginning  of  the  Roosevelt  Tunnel 

The  elevation  of  the  floor  of  the  Eoosevelt  tunnel  at 
the  portal  is  8,034  ft.  above  sea  level  (making  it  750 
ft.  lower  than  the  El  Paso  tunnel),  and  it  has  a  grade 
of  0.3  ft.  per  100  ft.,  or  15.9  ft.  per  mi.  (1  in  333).  Its 
depth  below  the  surface  at  the  El  Paso  mine  shaft  is 
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FIG.    4.     HEADING  IN   ROOSEVELT   DRAINAGE   TUNNEL 

1,389  ft.,  and  at  the  Elkton  mine  shaft  is  at  a  depth  of 
about  1,640  ft.  It  discharges  into  Cripple  Creek  Canon 
about  5  mi.  below  the  City  of  Cripple  Creek. 

The  tunnel  cross-section  as  originally  designed  was 
10  ft.  high  by  7  ft.  wide  in  the  clear,  with  a  waterway 
3  ft.  deep  by  6  ft.  wide  on  one  side  and  a  shelf  on  the 
other  for  the  mine-car  tracks. 

The  work  was  begun  on  June  1  and  continued  until 
Dec.  1,  1907,  when  the  original  contractor  abandoned 
the  contract.  Work  was  continued  for  300  ft.  and  again 
abandoned  until  January,  1908,  when  a  contract  was  let 
to  A.  E.  Carlton,  a 'well-known  Cripple  Creek  banker 
and  mine  owmer.  The  cross-section  of  the  tunnel  was 
then  changed  to  10  ft.  wide  by  6  ft.  high,  with  a  ditch 
or  waterway  on  one  side  5x>3  ft.  in  cross-section. 

At  a  distance  of  8,000  ft.  from  the  portal  an  inter-^ 
mediate  construction  shaft  was  sunk  700  ft.  deep  to  the 
tunnel  level,  on  the  tunnel  center  line.  Prom  the  bot- 
tom of  this  shaft  the  work  was  started  in  both  directions 
and  thereafter  was  pushed  at  all  three  headings  night 
and  day. 

All  the  tunneling  as  far  as  the  El  Paso  mine  shaft, 
14,500  ft.,  was  in  hard  granite,  in  which  it  required  34 
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FIG.   5. 


EFFECT  OP  ROOSEVELT  DRAINAGE  TUNNEL.  ON 
MINE   WATER  LEVELS 


to  30  holes  and  sometimes  300  lb.  of  powder  to  break  a 
round  5  ft.  deep.  The  best  monthly  record  was  400 
lin.ft.  in  October,  1908.  The  cost  of  this  part  of  the 
tunnel  was  $37.37  per  lin.ft.  The  center  line  of  the 
three  headings  differed  less  than  3  in.,  while  the  grade 
of  the  floor  was  practically  correct.  The  tunnel  reached 
a  point  opposite  the  El  Paso  mine  shaft  on  Aug.  1,  1910. 
Here  a  deflection  to  the  right  was  made,  as  the  plan, 
Fig.  1,  shows. 

By  March,  1911,  the  funds  of  the  tunnel  company  were 
practically  exhausted,  and  the  tunnel  was  stopped  about 
1,000  ft.  beyond  the  El  Paso  mine  shaft.  In  the  fall  of 
the  same  year  the  company  raised  additional  funds,  and 
the  work  was  resumed  in  the  main  heading  to  a  total 
distance  of  16,857  ft.  from  the  portal.  At  this  point 
a  large  open  fissure,  or  vein,  accompanied  by  a  heavy 
flow  of  water,  was  encountered,  together  with  caving 
ground,  which  made  the  work  extremely  difficult,  and  it 
was  abandoned  in  March,  1913. 

In  June,  1914,  work  was  again  resumed  with  the  in- 
tention of  driving  the  tunnel  on  to  the  Vindicator  mine, 
a  distance  of  10,000  ft.  When  the  work  on  the  orig- 
inal tunnel  stopped  in  March,  1913,  all  pipe,  track,  ven- 
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filntini;  M|»ii;iratui5,  ote.,  luul  been  liikcii  out.  All  llicsc 
had  to  l)t'  n>|)liic(-(l,  and  l.IOO  \'{.  of  ditcli  had  to  he  cut 
ill  the  jimiu'l  alivady  coiislructcd. 

7')rinin<:-  was  roiiiTiKMiced  in  (he  hcadiuLT  on  Auf,'.  '.\, 
1!)|  I,  and  il  was  dt'cmcd  advisahlc  1o  make  a  dclour  to 
Iho  Tiorih  of  the  old  funnel  lino  to  avoid  the  had  cave 
in  the  hivast  of  tho  original  tunnel.  This  dolour  was 
coninionood  nf)  ft.  back  from  tho  hroast  and  ran  in  a 
northoaslorly  direction  for  a  short  distance  and  then  hack 
to  tho  lino  of  llie  oriixinal  tunnel.  Some  had  uround  was 
encountered  soon  after  the  coinnionceinent  of  tho  work, 
and  considerahle  heavy  tiniherin.i:  had  to  he  done.  By 
September  the  bad  .uround  had  been  ])assed,  and  pjood 
proirross  was  made  until  Nov.  1,  1!)1  I,  wIumi  the  Kl  Paso 
mine  plant  was  destroyed  by  fire,  and  work  on  the  tunnel 
had  to  ceas(>. 

The  equipment  for  driving  the  tunnel  consisted  of  a 
track  of  20-lb.  rails  and  a  motor  and  blower  in  the  tun- 
nel a  short  distance  from  the  El  Paso  shaft  on  the  portal 
side,  where  there  is -good  natural  ventilation.  The  ven- 
tilation in  the  breast  is  supplied  by  a  16-in.  pipe.  The 
compressed  air  for  the  drills  was  obtained  from  the  El 
Paso  compressors  and  was  taken  to  the  breast  in  a  21/2- 
in.  pipe.'  Stables  for  three  muler;  and  a  machine  shop 
for  minor  repairs  were  situated  near  the  blower.  The 
tunnel  was  liuhted  by  electricity. 

"Work  was  be,<mn  again  early  in  1915  and  has  been 
continued  to  date.  In  the  spring  of  this  year,  after  a 
connection  with  the  Elkton  mine  shaft,  the  ventilating 
machinery,  mule  stable,  etc.,  were  moved  to  a  new  loca- 
tion near  the  foot  of  this  shaft.  The  tunnel  is  now  over 
•1  mi.  long  and  over  1,800  ft.  below  the  surface.  Its 
width  is  9  ft.,  and  it  is  8  ft.  high  in  the  clear,  with  a 
ditch  or  w^ater\vay  on  one  side  4x2  ft.  deep.  The  tun- 
nel has  passed  out  of  the  granite  and  is  now  being  driven 
in  a  hard  volcanic  breccia  with  occasional  dikes  of  basalt 
and  phonolite,  which  are  both  very  hard. 

Usually  it  requires  30  holes  to  break  a  round  only  5 
to  7  ft.  deep.  Very  little  timbering,  however,  is  neces- 
sary. The  work  is  being  done  with  three  shifts  of  eight 
men,  at  a  cost  of  from  $20  to  $25  per  lin.ft.  The  rock 
is  hauled  from  the  breast  by  a  mule  and  is  now  taken 
out  of  the  Elkton  mine  shaft.  Previous  to  the  connec- 
tion A\'ith  this  shaft,  all  the  mucking  had  to  be  done  via 
the  El  Paso  shaft,  1  mi.  distant.  The  mucking  cars 
had  to  travel  in  water  2  to  3  ft.  deep.  The  drills  used 
are  Ingersoll-Leyner  Model  18,  with  2y2-in.  bits  for 
starting.  Two  drills  on  a  horizontal  bar  are  worked  in 
each  shift.  The  best  record  yet  made  is  450  lin.ft.  in 
September  of  this  year. 

Aside  from  the  point  where  the  tunnel  was  abandoned 
on  account  of  caving  ground,  the  most  inconvenience  has 
been  caused  by  the  water,  which  floAvs  in  from  all  di- 
rections, sometimes  in  streams  of  5,000  gal.  per  min. 
These  often  spurt  out  of  the  heading  into  the  faces  of 
the  workmen,  who  require  patience  and  persistence  to 
keep  at  work.  The  connection  with  the  Elkton  mine 
shaft  was  a  particular  instance,  as  the  junction  was  driv- 
en upward  from  the  tunnel  cross-cut,  and  great  quantities 
of  water  were  continually  coming  down  upon  the  heads 
and  shoulders  of  the  drillers.  Fortunately  the  water  is 
at  a  temperature  of  between  60°  and  70°  F.  and  is  not  so 
disagreeable  to  work  in  as  it  would  be  were  it  cold  or  hot. 

The  tunnel  has  discharged  as  much  as  17,000  gal.  per 
min ,    as    the    diagram    in    Fig.    5    shows.      The    flow. 


however,  is  now  rapidly  falling  oil",  wliich  substantiates 
the  theory  that  the  reservoir  is  heing  ra|)idly  drawn  down. 
The  diagram  also  shows  the  effect  of  the  tunnel  on  tiie 
water  levels  at  the  Elkton  mine  shaft  and  in  the  mine 
shafts  of  the  district  as  a  whole. 

T.  1?.  Countryman,  consulting  engineer.  Cripple  Creek, 
Colo.,  is  chief  engineer  of  the  tunnel  |)roject  and  has  been 
associated  with  it  and  with  previous  tunnels  since  their 
inception,  lie  is  indeed  the  original  projector  of  the 
scheme  of  draining  the  district  by  tunnels.  The  work 
in  1911  was  supervised  by  E.  P.  Arthur,  Jr.,  as  en- 
gineer. Since  then  the  work  has  been  supervised  by 
Charles  F.  Fuller  as  superintendent.  The  facts  given 
arc  based  op  a  trip  through  the  tunnel  by  one  of  the 
editors  and  on  material  kindly  furnished  by  Mr.  Coun- 
tryman. 

Dispatcher's  Selective-Control 
Railway  Signal  System 

By  John  B.  Harlow* 

By  combining  a  block-signal  system  with  equipment 
developed  for  telephone  train  dispatching,  the  Western 
Electric  Co.  has  evolved  a  unique  railway  communica- 
tion system  that  enables  a  train  dispatcher  to  set  signals 
anywdiere  on  his.  division,  to  know  when  the  signal  moves 
and  from  what  direction  a  train  enters  a  block — all  with- 
out the  aid  of  the  way-station  operator. 

This  system  was  shown  at  the  recent  annual  convention 
of  the  American  Electric  Railway  Association  in  Atlantic 
City,  but  it  is  of  as  great  interest  to  steam  roads  as 
electric  interurban  lines. 

The  basis  of  this  system  really  is  the  new  so-called 
alternating-current  selector  developed  for  telephone  train 
dispatching.  In  the  regular  train-dispatching  circuit 
there  is  a  selector  located  at  each  way-station,  while  in 
the  dispatcher's  ofRce  there  is  a  bank  of  keys,  one  for 
each  way-station  selector.  With  that  equipment  in  place, 
when  the  dispatcher  wishes  to  call  any  particular  station, 
he  operates  the  key,  marked  for  that  station.  The  key 
sends  impulses  OA^er  the  line  in  a  predetermined  combina- 
tion that  will  close  the  contact  of  the  selector  at  that  par- 
ticular station  and  operate  a  bell  to  call  the  way-station 
operator. 

This  new'  selector,  shown  in  Fig.  1,  operates  on  re- 
versals of  polarity  at  a  frequency  of  about  3 14  cycles 
per  second.  Since  it  is  operated  through  a  condenser, 
it  will  not  respond  to  uni-directional  impulses  and  is 
therefore  particularly  well  adapted  for  use  on  lines  that 
might  be  crossed  with  telegraph,  trolley  or  other  wires 
carrying  direct  current.  The  impedance  of  the  selector 
to  alternating  currents  of  commercial  frequencies  is  so 
high  that  it  would  take  an  extremely  high  voltage  across 
the  selector  terminals  to  operate  it  at  all.  Thus,  the 
chance  of  false  closure  of  a  contact  due  to  a  foreign  source 
of  potential  is  reduced  to  a  minimum. 

In  the  control  of  signals  the  selector  contact  is  used  to 
operate  a  relay  in  place  of  the  bell.  For  this  service  the 
selector  is  provide(i  with  t^vo  contact  points,  one  of  which 
is  used  to  set  the  signal  and  the  other  to  clear  it,  as 
shown  in  Fig.  2.  "VVlien  the  set  contact  is  closed,  the 
setting  relay  is  energized  and  will  open  the  feed  to  the 

*Eng-ineering-  Department,  Western  Electric  Co.,  463  West 
St.,   New   York   City. 
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line  relay  controlling  the  signal,  causing  the  signal  to 
come  to  the  stop  position.  The  setting  relay  locks  up 
through  the  back  contact  of  the  clearing  relay.  Thus, 
the  feed  to  the  line  relay  of  the  signal  circuit  is  held 
open  until  the  dis])atcher  closes  the  circuit  that  ener- 
gizes the  clearing  relay. 

Since  a  scheme  of  this  sort  to  be  of  any  great  use  to 
tlie  dispatcher  must  give  some  indication  that  the  sig- 
nal has  responded  correctly,  a  simple  but  effective  form 
of  answer-back  or  indication  is  used.  In  series  with  the 
setting  relay  is  a  second  relay  tliat  controls  the  an.swer- 
l)ack.  This  relay  on  being  energized  starts  up  a  small 
motor  that  revolves  a  shaft  at  about  40  r.p.m.,  on  which 
are  mounted  toothed  wheels.  These  teeth  are  cut  so  that 
a  definite  code  will  be  given  in  the  same  manner  as  in  a 
fire-alarm  or  messenger-call  circuit. 

Each  signal  will  have  two  distinct  codes,  one  for  its 
set  position  and  one  for  its  clear  position.     This  is  ac- 


"T.B.B."  system  of  the  Union  Switch  and  Signal  Co. 
This  system  has  relays  in  its  circuit,  which  can  readily 
be  used  to  give  the  dispatcher  information  regarding  the 
movement  of  trains  in  a  given  block  by  the  operation  of 
a  selector,  either  separate  from  one  of  the  signal  selectors 
or  by  utilizing  a  third  point  on  a  signal  selector.  A 
relay  is  closed,  which  starts  up  the  answer-back  or  code- 
sending  motor;  and  one  of  three  different  codes  will  be 
sent  to  the  dispatcher  as  long  as  he  holds  the  contact 
of  the  selector  closed.  If  no  train  is  in  the  block,  one 
code  will  be  given  him ;  if  a  train  has  entered  the  block 
from  the  east,  a  second  code  will  be  sent;  and  if  a  train 
has  entered  the  block  from  the  west,  a  third  code  will 
be  sent.     The  way  this  is  done  is  shown  in  Fig.  3. 

The  signal  circuit  makes  use  of  a  center-fed  track 
circuit,  and  located  in  the  circuit  are  two  stick  relays  SI 
and  S2.  The  circuit  is  so  arranged  that  a  train  enter- 
ing from  the  east,  track  relay  No.  2  being  deenergized, 
will  energize  stick  relay  No.  2,  which  will 
stay  locked  up  until  the  train  has  passed 
through  the  block  or  has  left  it  either  by 
backing  out  or  going  into  a  siding.  A  train 
entering  the  block  from  the  west,  track 
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complished  by  having  on  the  motor  shaft  two  wheels 
v/hich  are  connected  in  the  answer-back  circuit  through 
contacts  on  the  line  relay,  the  particular  wheel  being  de- 
termined by  the  position  of  the  line  relay.  This  code  is 
repeated  as  long  as  the  dispatcher  holds  the  contact  closed 
on  the  selector. 

These  signals  can  be  used  strictly  as  train-order  sig- 
nals entirely  separate  from  the  automatic  block  circuit, 
or  they  can  be  the  home  signals  of  the  automatic  block 
system  itself.  Fig.  2  shows  the  application  to  the  homo 
signals  of  an  automatic  block  circuit.  The  system  in  no 
way  interferes  with  the  safety  of  the  block-signal  cir- 
cuit, as  it  is  impossible  for  the  dispatcher  to  clear  a 
signal  if  a  train  or  car  occupies  the  block.  Thus,  all 
that  can  happen  is  that  a  signal  will  be  held  at  the  stop 
position. 

In  the  Western  Electric  exhibit  at  Atlantic  City  a 
working  model  of  this  system  was  shown.  The  block- 
signal   circuit  used  was   the   traffic-direction    block,   or 


relay  No.  1  being  deenergized,  will  energize  stick  relay  No. 
1,  which  will  come  up  and  lock  up  until  the  train  has  left 
the  block.  By  means  of  contacts  on  these  relays,  as  shown 
in  Fig.  3,  it  can  be  seen  that  one  of  three  different  code 
wheels  can  be  connected  to  the  answer-back  circuit,  (1) 
when  both  stick  relays  are  deenergized,  (2)  when  stick 
relay  No.  1  is  energized,  or  (3)  when  stick  relay  No.  2  is 
energized. 

By  having  this  apparatus  in  each  block  it  is  possible  for 
the  dispatcher  to  inform  himself  of  the  state  of  traffic  at 
any  point. 

It  must  be  remembered  that  this  system  is  used  merely 
as  a  means  of  conveying  information  to  the  train  crews 
or  to  the  dispatcher.  It  in  no  way  affects  the  safety  of 
the  signal  system  and  is  merely  superimposed  on  the  sig- 
nal system  to  enable  the  flispatcher  to  keep  in  close  touch 
with  his  trains  without  the  aid  of  a  third  party — the  way- 
station  operator.  In  this  way  the  system  looks  toward 
the  final  elimination  of  the  operator  at  the  way-station. 
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The  Miami  Valley  Flood-Protection  Work 

/ — Fixing  M(ixi))i!ini  Flood  Limits 

A   Pioneer  Stud}'  of  Storm   Records  in   tlie  United   Slates;  Analysis  of  Storm   Frequencies, 

and  Prediction  of  Future  Storm  Possibilities  in  the  Central  Region;  The 

I'inal    i-^esult,  Ten    Inches   Runoff  in  Three  Days 


After  the  tcM-rihly  dcstriutivc  Hood  of  Mar.  -M-v'S.  Ii)i;5, 
the  people  in  the  valley  oi'  the  (J real  Miami  1»M\(m-,  Ohio, 
made  an  ni'uent  a])])eal  U^Y  ]>rot(>ction  against  future 
lU)ods.  This  put  a  wholly  new  ]ii-oi)UMn  het'ore  the  euLii- 
iieers  who  were  t'alled  in  to  devise  such  protection.  They 
had  to  determine  what  future  i^reat  Hoods  might  visit  tlie 
valley;  or,  still  more  ditheult,  what  is  the  greatest  flood 
that  may  eonie.  No  sueli  foreeastino-  had  ever  been  done 
for  a  stream  and  a  drainage  area  like  the  IVIiami,  or  for 
intense  rainstorms  covering  thousands  of  square  miles. 

While  this  probleui  may  seeui  like  one  of  pure  prophecy, 
it  was  actually  solved  by  means  of  a  monumental  research 
into  rainfalls  and  floods.  Records  were  fully  analyzed, 
and  their  facts  extended  into  the  future  by  an  interesting 
combination  of  judgment  and  calculation.  From  an  ex- 
amination of  this  work,  it  can  be  asserted  wath  all  confl- 
dence  that  the  first  premise  of  the  great  Miami  flood - 
protection  enterprise  rests  on  a  thoroughly  sound  basis. 

The  research  is  of  entirely  new^  nature.  Similar  work 
will  undoubtedly  be  needed  elsewhere  in  the  future.  For- 
tunately, many  of  the  data  collected  in  the  present  re- 
search are  applicable  to  other  regions;  but  some  of  them 
are  valid  for  the  Central  States  region  only,  and  possibly 
are  even  more  limited  than  this.  The  distinction  between 
the  two  classes  of  results  nuist  be  carefully  observed. 

The  Starting-Point  of  the  Work 

To  state  the  final  results  in  advance.  Figs.  1  and  2  are 
given.  The  fonner  shows  the  Dayton  plain  in  flood  in 
1913,  and  as  it  would  be  flooded  by  the  ultimate  maximum 
flood.  It  also  shows  how  both  floods  are  to  be  controlled 
by  the  retarding  basins,  which  form  the  central  feature 
of  the  flood-protection  works  soon  to  be  built. 

Fig.  4  gives  the  adopted  flood-flow  curve,  the  runoff  of 
the  ultimate  greatest  storm  covering  the  entire  valley, 
as  used  in  designing  the  IMiami  plan.  Comparison  of 
the  tw^o  upper  lines  of  the  intensity  diagram  with  the  dot- 
ted line,  showing  the  1913  intensity,  expresses  clearly 
what  excess  is  provided  for.  The  same  appears  from  the 
diagram  of  accumulated  flow,  the  right-hand  diagram 
in  Fig.  2.  For  better  understanding  of  the  tw^o  diagrams, 
the  rate  of  flow^  is  expressed  not  only  in  inches  depth,. but 
also  in  second-feet  per  square  mile.  In  the  accumulated- 
flow  diagram  the  retarding-basin  capacities  (to  spillway 
level)  are  represented,  showing  how  little  is  left  for  the 
stream  channels  below,  even  in  the  greatest  flood. 

Though  the  1913  flood,  which  overtopped  the  levees  at 
Hamilton  and  Dayton  by  ten  or  a  dozen  feet,  was  greater 
than  any  Miami  flood  in  living  memory,  yet  it  was  taken 
as  a  storm  that  undoubtedly  must  be  protected  against. 
Further,  the  engineers  brought  with  them  knowledge  of 
some  of  the  greatest  storms  recorded  in  the  Central  States. 
The  largest  of  these,  the  storm  of  October,  1910,  center- 
ing near  the  mouth  of  the  Ohio  River,  in  Illinois,  Ken- 
tuckT,  Tennessee  and  Missouri,  was  typical  of  summer  or 


fall  stoi'nis  in   having  a   low   ratio  of  runoH';  yet  in  total 
amount  of  rainfall   it   was  ahout   ir)%  greater  than  that, 
of   I!)];!   foi'  an  area  equal  to  the  Miami  watershed.     It 
was  kcpl  in  mind  as  a  provisional  maximum,  while  detail 
investigations  were  being  made. 

There  was  no  lack  of  po])ular  belief  that  such  a  flood 
as  the  one  of  1913  could  not  happen  again,  that  it  is  not 
in  the  regular  order  of  natural  phenomena,  but  repre- 
sents a  cataclysmic  happening.  At  the  same  time  it 
develoi)ed  that  even  men  in  close  touch  with  weather 
and  ilood  matters  were  not  fully  informed  as  to 
great  storms.  Under  the  circumstances  the  engineers  felt 
it  vitally  necessary  to  look  up  storm  records  in  the  most 
thorough  manner  possible,  with  a  view  to  supporting  or 
modifying  their  views   by   tlie   results  of  study   of   past 


FIG.    1.      CROSS-SECTION   OF    THE    DAYTON    PLAIN 
Flood  of  1913,  with  actual  possible  and  controlled  flood  stage? 

flood  history  and  estimate  of  future  possibilities.     Such 
a  research  was  at  once  entered  upon. 

Confirmation  of  the  starting-point  ideas  was  obtained 
in  a  very  short  time.  On  bringing  together  the  historical 
records  of  the  ]\Iiami  Valley  and  reducing  the  vague  data 
of  70  and  100  years  ago  to  figures  as  well  as  trained 
judgment  would  permit,  two  facts  came  out:  First,  since 
the  coming  of  the  white  men  there  has  been  no  Miami 
flood  equal  to  that  of  1913,  not  merely  in  gage-height 
and  extent  of  inundation,  but  also  in  volume.  Second, 
indications  are  that  one  or  two  prior  floods  came  within 
reaching  distance  of  1913.  The  1913  flood,  while  con- 
siderably greater  than  earlier  recorded  ones,  is  not  so  pre- 
eminently ahead  of  them  as  to  constitute  a  cataclysmic 
phenomenon.  Rather,  it  forms  a  natural  and  harmonious 
element  of  a  progressive  list,  though  for  the  Miami  it 
indisputably  stands  at  the  top  of  the  list.  This  latter 
fact  was  modified  and  made  very  prominent  by  the  sub- 
sequent researches,  which  examined  conditions  outside 
the  Miami  Valley. 

Great  Storms  and  Floods  in  the  Past 

Two  points  had  to  be  determined  by  the  research : 
What  storms  and  floods  have  happened  in  the  past,  and 
what  are  to  be  expected  in  the  future.  No  physical  evi- 
dences that  gave  help  in  the  matter  were  found  in  the 
valley.  The  limited  period  of  the  records  for  the  ^liami 
needed  extending  by  the  aid  of  records  from  other  regions. 

Studying  the  records  available  at  Dayton  and  in  the 
Columbus  office  of  the  Weather  Bureau  proved  insufficient. 
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RUNOFF    AND    ACCUMULATED    RUNOFF    CURVES    FOR    THE    MIAMI    VALLEY;    THE    MAXIMUM    POSSIBLE, 

AND  THE  1913  FLOOD 

The  capacities  of  the  five  retarding-  basins  are  represented  by  the  straight  lines  in  the  rig-ht-hand  diagram;  the  ordinate 
at  zero  hours  represents  the  initial  capacity,  while  the  other  ordinates    represent    initial    capacity    plus    conduit    discharge. 


Therefore  several  men  were  sent  to  Washino-ton  and 
spent  eight  months  there,  abstracting  the  entire  storm 
rainfall  records  of  the  country. 

Tlie  IVIiami  area,  120  mi.  long,  northeast  to  southwest, 
by  50  mi.  wide,  containing  4,000  sq.mi.  (exclusive  of  the 
tributary  Whitewater  near  the  mouth),  lies  in  40°  to  41° 
latitude  and  at  800  to  900  ft.  elevation  above  sea  level. 
Its  climatological  character  is  the  same  as  that  of  the 
"whole  Ohio  Eiver  basin,  and  experience  throughout  the 
basin  is  therefore  pertinent  testimony. 

Storm  Abstracts — The  rainfall  records  of  all  storms  in 
the  weather  records  of  the  United  States  east  of  103° 
longitude  were  abstracted.  All  rainfalls  were  noted 
down  that  exceeded  the  following  limits :  1-in.  precipita- 
tion in  24  hr.,  or  4  in.  for  the  total  storm,  where  the 
normal  annual  rainfall  is  below  20  in.;  and  10%  of  the 
annual  total  in  one  day,  or  15%  of  the  annual  total  in 
the  whole  storm,  for  stations  whose  normal  annual  rain- 
fall exceeds  20  in. 


5/J4K5' 
OC7VBER4-6,!9V 


Each  station  (some  3,000  observing  stations  were  in- 
eluded)  had  a  separate  sheet,  where  besides  the  daily 
rainfall  were  given  for  each  separate  storm  the  one-dav 
total,  the  two-day  and  three-day  accumulations  and  some- 
times four-,  five-  and  six-day  accumulations. 

Districting  the  Country — For  easier  orientation  the 
whole  country  (east  of  103°)  was  now  districted  into  2° 
quadrangles  (divided  on  the  odd  degrees)  ;  they  num- 
bered 133.  Designating  the  rows  by  numbers  and  the 
fdes  by  letters,  each  quadrangle  (as  9  E  for  the  Miami) 
could  readily  be  recognized  with  respect  to  its  neighbors. 
Stations  on  each  quadrangle  were  designated  by  a,  b,  c 
etc.,  progressing  southwest  from  the  northeast  corner. 
Thus,  station  9  E  z  is  in  the  neighborhood  of  10  F  a 
^larking  the  station  sheets  accordingly,  ready  grouping 
of  the  storm  rainfalls  of  separate  stations  into  single 
storms  was  possible. 

A  "storm  index  card"  was  made  for  each  storm — about 
3,500  in  all — by  bringing  together  the  corresponding 
precipitations  shown  by  adjoining  stations,  as  traced  out 
through  the  system  of  designation  just  described.  This 
paved  the  way  for  drawing  storm  maps,  to  furnish  a  basis 
for  time-area-depth  studies. 

Time-Area-Depth  Studies  of  Storms 

Half  of  all  the  storms  indexed  were  found  to  be  one- 
station  storms.  Two-  to  six-station  storms  amounted  to 
35%,  while  15%  covered  more  than  six  stations.  The 
latter  received  nearly  all  of  the  subsequent  study. 

It  is  necessary  to  remember  that  the  point  of  im- 
portance now  was  not  the  greatest  rainfall  intensity,  nor 
the  greatest  24-hr.  precipitation  at  one  station,  but  the 


FIG.  3.     THE  GREAT  STORM  IN  SOUTHERN  ILLINOIS,  OCT. 
4  TO  6,  1910;  THREE-DAY  RAINFALL  DEPTH  CURVES 


FIG.   4. 
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FTCx.   5.      THREE-DAY  AREA-DEPTH   CURVES   FOR   SIX 
GREATEST   STORMS   IN   THE   CENTRAL    BASIN 

1 — Southern  Illinois.  Oct.  4  to  6,  1910.  2 — Arkansas.  Au^. 
17  to  20,  1915.  3 — Iowa.  July  14  to  16,  1900.  4 — Ohio,  Mar.  23 
to  27,  1913.  5 — Kansas,  July  5  to  8,  1909.  6 — Michigan,  July 
19   to  22,    1909. 

to  be  the  best  means  of  deriving  the  curves  needed  for 
the  comparison. 

Only  storms  covering  at  least  500  sq.mi.  and  with  max- 
imum intensity  of  at  least  one-fifth  the  total  annual  rain- 
fall were  selected  for  mapping.  Of  46  such  storms,  the 
27  greatest  were  finally  chosen.  The  nature  of  the  maps 
is  illustrated  by  Fig.  3,  showing  the  southern  Illinois 
storm  of  Oct.  4  to  6,  1910;  the  three-day  map  is  given, 
those  for  other  lengths  of  time  being  similar  in  general 
appearance. 

The  time-area-depth  curves  for  the  same  storm  are 
shown  by  Fig.  4,  which  includes  the  curves  for  one  to 
three  days.  Similarly,  Fig.  5  shows  in  grouped  arrange- 
ment the  three-day  area-depth  curves  for  six  storms,  of 
which  five  occurred  north  of  the  Ohio  Eiver  and  east  of 
the  Dakotas.  These  (and  three  others  that  reached  a 
limit  at  two  days)  are  the  great  storms  of  the  Ohio  River 
basin,  a  region  which  is  a  unit  as  concerns  factors  of 
climate  and  storm  incidence.  Three  of  them  were  much 
heavier  three-day  storms  than  that  of  1913^,  and  these 
obviously  were  possible  storms  for  the  Miami  Valley. 

The  storm  records  showed  the  general  fact  that  the 
maximum  intensity  does  not  occur  at  the  start  of  a  storm, 
nor  at  the  end.  The  heaviest  day's  rainfall  in  any  storm 
was  found  likely  to  be  about  half  the  total  of  the  storm. 
On  the  basis  of  these  facts  the  general  shape  of  the  flood- 
runotf  curve  (Fig.  2)  already  began  to  outline  itself. 

LoNG-TiME  River  Records 

The  storm  records  thus  compiled  cover  only  a  moderate 
period  of  years,  but  a  sufficient  length  of  time  to  include 
several  very  exceptional  occurrences.  The  question  of 
whether   the  possible   maximum   could  perhaps   be   very 

iThe  1913  storm  totaled  7.6  in.  on  the  Miami  area,  but  was 
heavier  a  little  to  the  west.  The  maximum  fall  on  an  area  as 
larfje  as  the  Miami,  but  lying  partly  outside,  was  9  in.  in 
three  days. 


\\nir}{  hli/licr  tiial  is,  whether  a  uliolly  ahnoi'mal  great 
slorni  might  occur  some  tinu — -was  cleared  up  by  a  study 
of  old  ri\('r-llow  r(!cords. 

Ohio  liivcr  stages  at  Cincinnati  ar(!  recorded  for  \'.'>() 
years.  'VUv.  Seine  at  Paris  has  records  for  300  years,  tiic 
l)anul)e  at  Vienna  for  nearly  1,000  years,  and  the  Tiber 
at  l?ome  for  2,000.  In  none  of  these  records  was  any 
iiulication  of  periodicity  found.  Tiiey  tell,  further,  that 
the  greatest  Hood  in  a  thousand  years  does  not  very  largely 
exceed  tlie  Hood  of  a  magnitude  I'eeurring  about  once  in 
r>0  years. 

All  great  floods  come  within  a  few  feet  of  each  other, 
and  "there  lias  been  no  great  excei)tional  Hood  that 
brought  down  half  again  or  twice  as  much  water  as  the 
other  great  fioods." 

The  conclusions  that  could  be  drawn  from  the  facts  de- 
veloped were  expressed  veiy  concisely  by  Chief  Engineer 
Arthur  E.  Moi-gan  in  his  testimony  before  the  Conserv- 
ancy Court  a  few  weeks  ago : 

The  1913  flood  was  oiie  of  the  great  floods  of  centuries,  but 
in  the  course  of  three  or  four  hundred  years  we  may  get  a 
flood  15  or  20%  greater.  We  think  that  is  possible,  but  do  not 
believe  we  will  ever  get  a  flood  greater  than  20  or  25%  in 
excess  of  the  1913  flood.  But  as  stated  before,  we  have  a  fac- 
tor of  ignorance  against  which  we  must  provide,  and  the  only 
way  we  can  do  this  is  by  arbitrarily  increasing  the  size  of  |he 
maximum  flood  provided  for.  If  we  had  longer  records,  we 
could  estimate  closer;  but  wo  believe  that  in  planning  works 
on  which  the  protection  of  this  valley  depends,  we  must  go 
beyond  our  judgment  in  the  matter.  We  have  done  this  on 
every  other  phase  of  the  design,  and  we  believe  that  it  will 
not  be  good  engineering  practice  to  stop  at  our  judgment  on 
this  phase.  We  must  be  able  to  say  that  our  engineering 
works  are  absolutely  safe  in  every  respect,  and  for  this  reason 
we  have  gone  15  to  20%  beyond  what  we  believe  to  be  the 
greatest  possible  storm,  and  have  provided  for  one  40% 
greater  than  that  of  March,  1913. 

To  secure  further  evidence  bearing  on  the  conclusions, 
the  storm  records  already  compiled  were  analyzed  to  get 
the  average  time-interval  of  storms  of  a  given  size. 

TIME-IXCIDENCE  OF   StORMS  AND  THE  MAXIMUM 

Long-Time  Storm 

The  underlying  idea  of  the  frequency  studies  was  that 
the  storm  experience  of  one  station  or  one  quadrangle 
adds  to  that  of  others.  The  total  experience-period,  there- 
fore, is  the  sum  of  the  separate  experience-periods.  In 
detail,  two  methods  were  pursued — short-time  and  long- 
time. 

Method  A — For  each  quadrangle  the  years  of  record  for 
the  several  stations  were  summed;  also,  the  total  num- 
ber of  occurrences  of  a  given  storm  intensity  was  counted. 
Dividing  the  former  number  by  the  latter  gave  the  years 
interval  for  that  particular  intensity  of  storm. 

By  carrying  out  this  process  for  a  one-day  storm  in- 
tensity equal  to  10%  of  the  annual  rainfall,  and  for  suc- 
cessive y2-m.  additions  to  this  amount,  a  one-day  fre- 
quency curve  for  the  quadrangle  was  constructed.  Simi- 
larly, a  two-day  curve  was  drawn,  starting  with  a  fall  of 
15%  of  the  annual  in  two  days.  Three-  and  four-day 
curves  were  drawn  where  possible. 

Fig.  6  reproduces  the  three-day  frequency  curve  for  the 
Miami  quadrangle  (9  E).  It  is  evident  that  the  desired 
maximum  storm  value  is  the  greatest  ordinate  of  this 
curve  extended  far  to  the  right ;  and  the  maximum  based 
on  all  experience  in  the  same  climatological  region,  not 
merely  the  Miami  experience,  would  be  found  by  getting 
the  extreme  ordinate  of  a  similar  curve  drawn  from  the 
aggregate  record  of  all  the  quadrangles. 


January  4,  1917 


ENGINEERING     NEWS 


15 


Verification  of  the  general  shape  of  the  curves  is  af- 
forded by  Fig.  7,  a  set  of  fiequcnicy  curves  coni])uted  for 
selected  stations  along  the  belt  extending  from  Texas 
northeast  to  Maine,  frequented  by  low-barometer  areas. 
These  curves,  with  others  computed  for  the  fortieth- 
parallel  belt  and  for  a  north-south  Mississippi  Valley  belt, 
reveal  the  existence  of  several  distinct  types  of  curve. 
Among  these  the  Central  States  type  is  quite  definite  and 
flattens  off  early.  This  type  is  the  significant  one  for 
floods    and    flood    protection     in     the     Miami     Valley. 
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FIG.  6.    QUADRANGLE  FREQUENCY  CURVES;  THREE-DAT 
CURVES    FOR    MIAMI    QUADRANGLE 


Frequency 


FIG.  7.     SHORT-TIME  FREQUENCY  CURVES  FOR  ONE-DAY 
STORMS  AT  SIX  STATIONS  IN  LOW-TRACK  BELT 
The    method    used    for    these    curves    gives    slightlv    higher 
ll^%l  *^^"  ^^^^  ^^"^^^  f°^  ^'S-.  8,  the  latter  being  more  cor?ect. 
Ihe  50-ye.ar  one-day  storm  for  Cincinnati  totals  51/2    in. 


Long-Time  Storms;  Method  B— It  was  desired  to 
compute  the  intensity  of  the  storm  that  would  occur  only 
once  in  50  years  and  once  in  100  years,  on  the  average. 
For  this  purpose  the  sum  of  the  record-years  of  all  the 
stations  in  a  quadrangle,  as  360,  was  divided  by  50.  The 
quotient  (7.2)  represented  a  number  of  storms,  say  seven. 
Selecting  the  seven  largest  storms  in  the  record  of  that 
quadrangle  and  averaging  their  intensities  gave  the  aver- 
age intensity  of  the  50-year  storm.  Similarly,  averaging 
the  four  largest  storms  gave  the  intensity  of  the  100- 
year  storm. 

This  was  done  for  all  the  133  quadrangles.  The  only 
limitation  was  that  the  record  at  a  single  station  must  be 
at  least  10  years. 

Fig.  8  gives  the  100-year  three-day  storm-intensity 
map  of  the  eastern  United  States,  whose  data  were  com- 
puted by  the  process  described.  These  values  are  close 
approximations  to  the  ultimate  values,  for  storms  of 
three-day  concentration  period.  Comparison  of  100-year 
and  50-year  storms  shows  that  the  maximum  is  closely 
approached. 

The  average  ratio  of  increase  of  the  100-year  storm 
over  the  50-year  storm,  as  shown  by  these  figures,  is  12 
to  15%.  This  means  that  the  100-year  value  is  not  far 
below  the  maximum.  Projecting  the  50-  and  100-year 
values  forward  into  the  future  along  the  curve  of  the  type 
shown  by  Fig.  6,  the  most  liberal  allowance  will  give"  an 
ultimate  maximum  .^torm  value  about  10  or  15%  in  excess 
of  the  100-year  value. 

Another  Way  of  Summing  the  Experience 
OF  THE  Central  Basin 

A  further  development  of  the  experience  summation 
led  to  results  that  bring  together  the  entire  experience 
of  the  Central  States.  In  this  way,  storm-incidence  for 
very  long  periods  of  time  could  be  studied,  in  spite  of  the 
fact  that  the  records  were  for  a  short  time  only. 

The  area  covered  by  this  computation  includes  prac- 
tically all  of  Illinois,  Indiana,  Kentucky  and  Ohio,  and 
parts  of  Missouri,  Iowa,  Wisconsin,  Michigan,  West  Vir- 
ginia and  Virginia — being  the  rectangle  lying  between 
37°  and  43°  latitude  and  81°  and  91°  longitude.  There 
were  records  from  478  stations  in  this  area,  with  record 
lengths  ranging  from  10  years  to  73  years  and  averaging 
15.8  years. 

Fig.  9  shows  the  curves  derived  from  these  records. 
They  indicate  a  slowly  decreasing  rise  to  a  maximum,  but 
a  much  slower  rise  than  in  Fig.  6  or  7. 

The  conclusions  drawn  from  the  curves  were  primarily 
applicable  to  areas  as  large  as  the  entire  ]\Iiaini  basin.  To 
get  values  for  the  separate  tributaries  (with  reference  to 
the  individual  retarding  basins),  it  was  not  thought  de- 
sirable to  attempt  further  mathematical  deduction.  The 
developed  runoff  curve  (heavy  full  line  in  diagram  at 
left  (Fig.  2)  was  taken  as  applicable  to  the  two  large 
basins  (Pluffman  and  Taylorsville)  ;  a  slightly  higher 
curve  (dash  line)  was  drawn  for  the  three  smaller  basins. 

The  Rainfall-Eunoff  Relation 
The  studies  as  described  were  studies  of  rainfall.  But 
runoff  is  less  than  rainfall,  in  variable  ratio.  Does  pres- 
ent or  future  variation  of  its  ratio  affect  the  IMiami  flood 
problem  ?  Can  higher  runoff  occur,  so  that  a  given  rain- 
fall will  produce  a  greater  flood  ? 

The  1913  crest  flow  is  estimated  at  84%  of  the  maxi- 
mum rainfall.     The  drainage  area  is  so  widely  agricul- 
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FIG.    8. 


THREE-DAY    100-YEAR    STORM    MAP    OF    THE 
EASTERN   UNITED    STATES 


The  contours  and  figures  represent  the  total  rainfall  of  the 
three-day  storm  whose  average  period  of  recurrence  is  100 
years 

tbe  ground  saturated.  Tile  drainage  earries  tbe  waiter 
away  much  more  slowly,  but  continues  the  process  until 
the  excess  of  water  is  removed  from  a  2-.  or  3-ft.  dc|)th 
of  soil,  leaving  a  large  temporary  storage  capacity.  Tlie.se 
reasons  make  it  probable  that  extension  of  tiling  will  de- 
crease the  runoff  ratio  rather  than  increase  it.  The  con- 
clusion is  confirmed  by  measurements  of  runoff  from 
pumping  drainage  districts  in  Illinois. 

The  Seasonal  Influence  and  Snow 

While  it  was  concluded  that  the  runoff  ratio  cannot 
change  for  the  worse,  the  chance  that  a  great  storm  may 
find  frozen  ground  was  taken  into  account.  In  connection 
herewith,  seasonal  differences  were  studied  attentively. 
Both  rainfall  and  runoff  vary  with  the  seasons,  but  in 
inverse  sense.  The  conclusion  from  a  consideration  of 
all  the  factors  was  that,  with  respect  to  long-time  possi- 
bilities, the  seasonal  variations  are  largely  compensatory. 

Against  the  fact  that  in  winter  and  spring  the  runoff 
ratio  is  greatest — with  saturated  ground  and  full  dis- 
charge from-  the  groundwater  reservoir — there  is  the 
striking  fact  that  winter  storms  are  not  only  rare,  but 
also  less  intense  than  summer  storms.  The  curves  of 
Fig.  5  show  only  the  1913  storm  as  coming  in  months  of 
high  runoff  ratio.  All  the  great  storms  in  the  area  studied 
include  only  one  other  really  great  winter  storm  (Dec, 
1895,  Missouri,  8.78  in.  in  three  days),  but  this  occurred 
in  a  region  of  higher  normal  rainfall  than  Ohio. 

The  judgment  of  the  engineers  was  that  the  differences 
between  winter  and  summer  storms  and  the  possibility  of 
frozen  ground  in  late  winter  make  it  most  reasonable  to 
assume  a  runoff  ratio  about  the  same  as  that  of  1913 — 


500 


1000  1500  2000  2500 

Average    Frequency    in    Years 


KTO.  9. 


AGGREGATE  FREQUENCY  CURVES  FOR  CENTRAL 
STATES  BASIN 

Fioin  records  of  478  station.s  having  an  average  period  of 
reooid  of  15.8  years.  Curves  slmw  frequency  of  maximum 
rainfall 

namely,  85  to  90% — and  therefore  to  base  all  assumptions 
of  flood  flow  directly  on  comparison  with  the  1913  flood. 
Snow  as  an  additive  element  was — after  full  considera- 
tion— left  out  of  account.  There  is  no  record  of  a  great 
storm  that  fell  on  snow-covered  ground.  The  nature  of 
the  air  movements  that  produce  long-continued  storms  is 
incompatible  with  the  presence  of  snow  or  ice,  it  is  held. 

Storms  in  Sequence,  and  Southern  Storms 

The  soil  storage  in  the  Miami  area  during  the  summer 
season  was  very  large.  Careful  experiments  showed  that  it 
amounts  to  2"'/l>-in.  water  depth.  This  factor  constitutes 
a  protection  not  only  against  the  intense  summer  storms, 
but  also  against  the  distant  chance  that  two  great  storms 
might  follow  in  close  sequence — a  chance  existing  only 
under  summer  conditions.  The  soil  drains  rapidly  enough 
so  that  in  summer  a  10-day  interval  between  storms  would 
suffice  to  prevent  any  large  influence  of  the  first  storm 
upon  the  runoff  of  the  second. 

The  tremendous  semitropical  rainfalls  of  the  Southern 
States  might  suggest  startling  possibilities  for  the  Miami 
Valley.  The  recent  (July,  1916)  Carolinas  storm  pre- 
sents a  serious  picture,  as  see  the  three-day  rainfall  curves 
in  Fig.  10  (see  also  the  maps  of  progress  of  this  storm 


FIG.    10.      THREE-DAY    RAINFALL   MAP   OF   THE 
CAROLINAS    STORM,    JULY    14    TO    16,    1916 
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printed  in  Engineering  News,  Nov.  9,  1916,  p.  887).  But 
the  fact  is  that  such  storms  cannot  cross  the  mountain 
barriers;  their  main  burden  of  cloudwater  must  discharge 
as  they  travel  up  the  slope.  The  Carolinas  storm,  for 
example,  showed  a  tremendous  total — 18  in.  of  rain  in 
two  days  on  a  500-mi.  area — in  North  Carolina ;  yet  on 
the  landward  side  of  the  mountain  ridge,  but  a  few  miles 
west,  in  eastern  Tennessee,  only  1  in.  of  rain  fell  during 
the  same  period. 

The  storm  studies  previously  described  comprise  the  op- 
eration of  all  causes,  including  those  which  can  bring 
Gulf  or  West  India  storms  up  to  the  Miami  Valley.  The 
question  of  how  much  water  such  a  storm  can  deposit  near 
its  place  of  origin,  or  in  the  coast  states,  is  not  pertinent. 
The  important  matter  is  how  much  it  can  bring  to  Illinois 
or  to  Ohio.  These  studies  have  already  given  the  answer : 
Southwestern  Ohio  can  never  experience  a  storm  runoff 
in  three  days  greater  than  9I/2  or  10  in.,  for  an  area  equal 
to  the  Miami  Valley. 

The  studies  of  rainfall  and  runoff  have  been  carried 
out  under  the  personal  supervision  of  Arthur  E.  Morgan, 
chief  engineer,  and  S.  ]\I.  Woodward,  consulting  .engineer ; 
G.  H.  Matthes  has  taken  charge  of  working  up  the  rain- 
fall data,  and  Ivan  E.  ITouk  has  had  charge  of  the  runoff 
and  rainfall  measurements  in  the  Miami  Valley. 

m. 

Large  Concrete  Water  Tank  Forms 
Part  of  Garage 

By  Herman  Myers* 

A  reinforced-concrete  water  tank  of  somewhat  unusual 
construction  has  recently  been  built  as  a  part  of  the 
garage  on  the  estate  of  Garret  A.  Hol^art,  Jr.,  Manchester 
Township,  N.  J.  It  forms  the  central  ornamental  tower 
to  the  garage  buildings  and  the  lower  part,  below  the 
30,000-gal.  tank,  is  to  be  used  as  a  chauffeur's  room. 

The  tank  is  octagonal,  having  an  inside  diameter  at 
the  bottom  of  14  ft.  4  in.,  this  diameter  continuing 
to  a  height  of  12  ft.  8  in.  where  the  vertical  walls  slant, 
making  the  inside  diameter  at  the  top  7  ft.  8  in.  and 
having  a  depth  of  water  at  its  center  of  26  ft.  2  in.    The 

*With  John  Westervelcl,  General  Contractor,  Paterson,  N.  J. 
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vertical  walls  vary  in  thickness  from  8  in.  at  the  bottom 
to  6  in.  at  the  top. 

The  tank  is  supported  by  eight  reinforced  columns 
extending  below  grade  to  solid  rock.  Their  vertical  rein- 
forcement comprises  six  1-in.  square  corrugated  bars  in 
each  column,  four  of  these  bars  extending  vertically  to 
a  height  of  16  ft.  The  remaining  two  bars  extend  the 
full  height  of  the  tank  projecting  from  the  top  of  the 
walls,  thus  providing  the  necessary  anchorage  for  the  tank 
coA'er.  The  vertical  reinforcement  of  the  tank  walls 
consists  of  %-in.  square  corrugated  bars  27  ft.  long, 
placed  12  in.  c.  to  c. 

The  horizontal  reinforcement  comprises  %-in.  square 
corrugated  bars  placed  4  in.  c.  to  c.  and  extending  up  to 
a  height  of  12  ft.  8  in.,  then  1/2-in.  square  corrugated 
bars  placed  4  in.  c.  to  c.  extending  to  a  height  of  8  ft. 
6  in.,  then  %-in.  square  corrugated  bars  placed  4  in. 
c.  to  c.  for  the  remaining  5  ft.  The  floor  of  the  tank 
is  18  in.  thick  and  is  of  reinforced  concrete  and  hollow 
tile. 

The  inside  of  the  tank  is  covered  with  %-in.  cement 
plaster    waterproofed    with    "Truss-Con"    waterproofing 
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FIG.    1.      VIEW   OP   TANK   DURING   CONSTRUCTION 


FIG.    2.      DETAILS   OF   CONCRETE    WATER    TANK 

paste  concentrated,  1  part  for  every  36  parts  of  water, 
and  the  outside  is  covered  with  face  brick  matching  the 
rest  of  the  building.  The  sand  was  obtained  from  a 
pit  about  14  mi.  distant;  quarried  traprock  of  size  to 
pass  through  a  %-in.  ring  was  obtained  from  a  quarry 
about  1  mi.  distant.  The  proportions  of  the  concrete 
for  the  cover  are  1:2:4,  and  for  the  floor  and  vertical 
walls  1 :  11/2  :  3. 

The  cover  of  the  tank  is  a  4-in.  reinforced-concrete  slah. 
the  reinforcement  consisting  of  %-in.  square  corrugated 
bars  8  in.  c.  to  c.  both  ways. 

The  design  was  made  by  and  the  work  was  done  by 
John  Westerveld,  Contractor,  Paterson,  N.  J. 


Asi»halt-I>aviiiK  Statistics — Dec.  11,  1916,  is  the  fortieth  an- 
niversary of  the  asphalt-paving  industry  in  the  United  States. 
On  that  date  in  1876  there  was  completed  the  first  extensive 
asphalt  pavement,  on  Pennsylvania  Ave.,  Washington,  D.  C, 
from  Sixth  St.  to  the  Treasury  Building.  This  work  was 
carried  out  with  asphalt  imported  from  the  Island  of  Trinidad. 
The  avenue  was  paved  in  accordance  with  ideas  developed 
by  E.  J.  de  Schmedt,  a  Belgian  chemist.  Since  1876  the  yard- 
age of  natural-asphalt  pavements  has  increased  from  the 
54,000  sq.yd.  laid  on  Pennsylvania  Ave.  to  the  amount  of  about 
200,000  sq.yd.,  or  roughly  the  equivalent  of  22,000  mi.  of  city 
streets,  the  larger  part  of  which  have  been  constructed  with 
asphalt  from  the  Island  of  Trinidad,  according  to  the  Barber 
Asphalt  Co..  which  compiled  the  statistics. 


18 


KN(;  1  N  K  K  IJ  I  N  (I      N  !•:  W  S 


Vol.  ?:,  Xo.  1 


Activatcd-Sludj2^c  Power  Costs 

Bv    (irsl'AV    .1.     IvIK.HiAKDl'^" 

(livon  the  aiiu)uii(  of  air  dclixcrcd  hy  a  hlowcr  (r(M|iiii-- 
iii,i;"  a  tk'linito  amount  of  |i(i\vci'  I'oi-  oporatioii ).  Iln'  ratio 
of  air  to  sewage  necessary  for  the  (h>«jree  of  treatment 
desired  and  the  unit  cost  of  power,  it  is  a  simph^  calcula- 
tion to  lind  the  power  cost  for  sewage  treatment  hy  tlie 
activated-sludiife  metluxh  When  many  calculations  are 
to  lie  nuide  at  one  time,  the  writer  has  found  that  mucli 
work  nuiy  be  eliminated  by  the  construction  and  use  of  a 
set  of  curves  in  which  all  factors  are  considered  to  vary 
within  limits  suited  to  average  conditions. 

Ezra  B.  Whitman  recently  instructed  the  writer  to 
draw  up  such  a  set  of  curves  for  use  in  his  office,  taking 
the  relations  between  necessary  ])ower  and  delivered  air 
from  the  eatalogs  of  various  air  blower  and  compressor 
manufacturers.  These  curves  are  herewith  presented.  While 
data  from  only  one  manufacturer  of  air  blowers  (the  Con- 
nersville  Blower  Co.)  are  given,  it  is  a  simple  matter  to 
plot  on  the  same  sheet  the  values  as  given  for  the  several 
other  makes  of  air  blowers  and  compressors. 

Construction  of  Diagrams 

Fig.  1  is  made  by  plotting  as  abscissas  the  power  neces- 
sary to  drive  the  machine,  and  as  ordinates  the  correspond- 
ing free  air  delivered,  there  being  separate  curves  for  vari- 
ous air  pressures.  Plotting  thus  the  information  taken 
from  the  catalogs  of  the  various  makers,  a  quick  compari- 
son of  efficiencies  may  be  made. 

Fig.  2  is  made  up  from  Fig.  1.  The  ordinates  remain 
the  same  (free  air  delivered)  while  the  abscissas  are  ob- 
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PIGS.    1    AND    2.      POWER    REJQUIRED    TO    DELIVER 
FREE    AIR 

Fig-.  1  (Left) — Power  necessary  to  deliver  compressed  air 
with  Connersville  blowers.  Fig.  2  (Right) — Power  required 
to  deliver  100  cu.ft.   of  free  air  per  minute 

tained  by  dividing  the  power  by  the  corresponding  volume 
of  free  air  in  units  of  100  cu.ft.  For  example :  At  5  lb. 
per  sq.in.  pressure  a  22-kw.  machine  will  deliver  900  cu.ft. 
of  free  air  per  minute ;  therefore,  2.4  kw.  of  power  is  re- 
quired per  100  cu.ft.  of  free  air  per  minute  in  a  machine 
capable  of  delivering  air  at  the  rate  of  900  cu.ft.  per  min. 
It  is  to  be  noticed  that  in  the  type  of  blower  taken  as  an 
illustration  for  these  curves  the  efficiencies  but  slightly 
increase  as  the  machines  become  larger. 


I''ig.  .")  is  niiidc  b\  plotting  as  oi'dinalcs  the  kilowatts  f)cr 
1<)()  cu.ft.  of, free  nil-  per  minute,  and  as  abscissas  the 
kilowatt-hours  per  million  gallons  of  sewage,  the  radiating 
solid  lines  giving  the  various  proi)ortion8  of  volunuis  of 
free  air  in  cubic  feet  to  volumes  of  sewage  in  gallons. 
The  same  radiating  lines  also  give  relations  between  sew- 
age How  and  Nohinu;  of  free  air  recpiired  for  treatment. 
The  relations  l)etween  kilowatt-houi's  per  million  gallons 
of  sewage  treated  and  cost  of  power  ])er  million  gallons 
are  also  plotted  on  this  sheet,  the  radiating  dotted  lines 
representing  the  various  unit  costs  of  power. 

The  method  of  proportioning  air  supply  to  sewage  flow, 
volume  for  volume,  is  far'  siriiplei-,  in  the  writer's  mind, 
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POWER    REQUIRED    IN   ACTIVATED-SLUDGE    PLANTS 

1,000,000  eal.  per  day  =   694  gal.  per  min. 

than  any  other  method.  Some  engineers  prefer  to  state 
the  volume  of  air  supply  to  the  area  of  tank  surface  per 
unit  of  time.  This  brings  the  dimensions  of  the  sewage 
tank  or  container  and  the  length  of  time  of  air  treatment 
into  the  problem,  where  these  elements  do  not  belong;  they 
can  be  much  better  handled  in  the  actual  design  of  the 
]dant.  It  is  well  to  remember,  then,  in  using  the  curves, 
that  volume  of  air  supply  is  proportional  to  volume  of 
sewage  treated,  irrespective  of  the  size  or  shape  of  tank 
or  of  the  length  of  time  of  air  agitation  and  treatment. 

How  To  Use  the  Curves 

To  illustrate  how  the  curves  are  to  be  used,  let  us  as- 
sume that  the  sewage  of  a  city  is  to  be  treated  by  the  acti- 
vated-sludge method  and  that  the  cost  of  power  is  required. 
Assume  that  experiments  on  the  sewage  have  shown  that 
the  necessary  purification  is  obtained  by  applying  1  cu.ft. 
of  free  air  per  gallon  of  sewage ;  that  the  proper  depth  of 
tank  requires  air  to  be  delivered  at  a  pressure  of  5  lb. 
per  sq.in. ;  that  current  in  the  locality  in  question  costs 
ygc.  per  kw.-hr.  The  sewage  flow  may  be  assumed  at 
1,000,000  gal.  per  day.  It  is  to  be  noted  here  that,  for 
larger  flows,  a  straight-line  relation  holds  between  sewage 
flow  and  air  required  and  that  the  air  can  be  supplied  by 
any  number  of  blowers  or  compressors.  Larger  problems 
can  thus  be  split  dow-n  to  smaller  units  and  each  solved 
separately. 

With  the  elements  above  assumed  having  been  deter- 
mined, we  are  now  ready  to  make  use  of  the  curves.  Enter 
Fig.  3  at  the  ordinate  for  1.000.000  gal.  sew^age  flow  per 
dav  and  note  where  this  ordinate  strikes  the  radiating 
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solid  line  for  1  cu.ft.  air  to  1  gal.  liquid,  the  abscissa  at 
this  point  reading  G9-1  cu.ft.  free  air  per  minute.  This 
determines  the  size  or  capacity  of  air  blower  required. 
Now  enter  Fig.  2  at  the  ordinate  for,  say,  700  cu.ft.  of 
free  air  per  minute  and  note  where  it  strikes  the  line  for 
5  lb.  per  sq.in.,  the  aoscissa  at  this  point  reading  3.4  kw. 
of  power  per  100  cu.ft.  of  free  air  per  minute.  Again 
using  Fig.  3,  note  where  the  ordinate  for  2.4  kw.  per  100 
cu.ft.  air  per  minute  strikes  the  radiating  solid  line  for  1 
cu.ft.  air  to  1  gal.  liquid.  The  abscissa  at  this  point  reads 
400  kw.-hr.  per  million  gallons  of  sewage  treated,  head- 
ing upward  along  this  abscissa,  note  where  it  strikes  the 
radiating  dotted  line  for  y^c.  per  kw.-hr.  The  ordinate 
at  this  point,  toward  the  right-hand  margin,  reads  $3.50 
cost  of  power  per  million  gallons  of  sewage  treated,  which 
is  the  result  desired. 

In  the  example  given  above,  no  recognition  has  been 
taken  of  the  fluctuation  of  sewage  flow  as  it  reaches  the 
plant.  To  apply  to  each  gallon  of  sewage  its  proper  vol- 
ume of  air,  a  detention  chamber  can  be  utilized  so  that  the 
raw  sewage  may  be  passed  into  the  agitation  compartment 
of  the  activated-sludge  tank  at  a  uniform  rate ;  or  the 
capacity  of  the  air-blower  units  can  be  figured  upon  the 
maximum  or  peak  flows  with  the  idea  that  separate  units 
are  to  be  shut  down,  one  by  one,  as  the  sewage  flow  de- 
creases. 

Flow  of  Air  Through  Orifices  Against 
Back  Pressure 

By  B.  S.  Nelson* 

The  flow  of  air  through  orifices  exhausting  at  atmos- 
pheric pressure  has  been  studied  and  formulas  have  been 
deduced  applicable  to  that  condition,  but  there  seem  to  be 
few  data  available  as  to  the  amount  of  air  that  will  flow 
through  a  given  size  of  orifice  against  a  back  pressure,  with 
a  definite  initial  pressure  and  final  pressure. 

Herein  are  given  the  results  of  an  attempt  to  find  an 
empirical  formula  to  fit  such  cases.    The  formula  found. 


^"P^e 


PIG. 


APPARATUS   USED   FOR  AIR  ORIFICE 
EXPERIMENTS 


while  tried  for  a  special  case  only — and  perhaps  it  is  a 
special  case  of  some  known  formula  and  unrecognized  as 
such — is  interesting  nevertheless  for  its  simplicity  and 
for  the  fact  that  it  checks  well  for  the  whole  range  of  the 
experiments. 

The  flow  of  air  through  an  orifice  against  a  back  pres- 
sure is  of  interest  in  connection  with  the  design  of  air 
nozzles  for  air-lift  pumping  from  deep  wells,  and  the  ex- 
periments made  had  in  view  a  formula  applicable  to  cases 
where  the  orifice  exhausts  against  a  back  pressure  slightly 

*7319   Panola  St.,   New  Orleans,  La. 


lower  than  the  initial  or  receiver  pressure.  It  would  also 
be  useful  for  measuring  air  throtigh  an  orifice  in  a  pipj 
line  where  only  a  slight  drop  is  desirable,  as,  for  example, 
a  meter. 

The  apparatus  used,  Fig.  1,  was  made  up  principally  of 
standard  %-m.  pipe  valves  and  fittings.  The  orifice 
plates  were  held  between  the  two  halves  of  the  unions, 
shown,  which  were  faced  in  a  lathe :  a  gasket  was  put  on 
each  side.  The  orifice  plates  were  thin  steel  disks,  j^  in. 
thick,  with  several  sizes  of  holes  drilled  and  the  burrs 
honed  off  on  an  oilstone. 

The  plates  marked  F  (referred  to  as  the  measured  ori- 
fices) were  the  subjects  of  the  experiments  the  plates  G 
being  used  simply  as  meter  orifices  to  measure  the  air 
that  had  passed  through  F. 

Three  sizes  of  measui'ed  orifices  were  used— 3^2,  Vr,4  ^^^ 
yV  in. — and  the  same  three  sizes  of  meter  orifices  were  used. 
The  object  of  having  different  sizes  of  meter  orifices  was, 
first,  to  best  suit  the  discharge  of  the  particular  size  of  hole 
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FIG.    2.      DISCHARGE    THROUGH    ORIFICES    AT 
ATMOSPHERIC   BACK-PRESSURE 

tested  and,  second,  to  check  by  taking  readings  on  the 
same  measured  orifice  with  different  meter  orifices. 

The  object  of  the  two  thermometers  shown  was  to  make 
temperature  corrections  for  the  cooling  due  to  expansion 
through  the  orifice  F ;  but  it  was  found  that  this  drop 
was  negligible,  so  the  thermometers  were  not  used. 

Gages  A  and  B  were  calibrated  with  a  dead- weight 
tester,  and  corrections  were  applied  to  results.  In  order 
to  measure  the  drop  in  pressure  through  F  accurately,  a 
mercury  U-tube  or  manometer  was  used,  graduated  to 
tenths  of  inches  and  connected  by  tubing  to  each  side  of 
the  orifice. 

The  apparatus  was  connected  to  a  tank  containing  air 
at  fixed  pressure;  by  reguhiting  the  bypass  valve  D  and 
the  valve  E  any  initial  pressure  and  any  drop  desired 
through  the  orifice  F  could  be  obtained. 

The  tail  pressure  on  the  meter  orifice  G  (which  was 
of  course  different  from  either  of  the  above)  was  an  in- 
dex to  the  amount  of  free  air  escaping  to  the  atmosphere. 
This  amount  was  the  same  that  had  passed  through  the 
measured  orifice  and  was  the  result  sought. 

The  air  discharge  was  computed  from  the  formula 

0.53JP 


W  = 
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where 

W  =  Weight  of  air  in  ])()uiids  per  second; 
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P=  I'i'cssiirt'   licliind   oiilicc    in    pouiuls  ])lt   S(jiiart' 

iiii'li  i)l)S()liit(' ; 
A  =  Ari'ii  of  orilirc.  s(iiiniv  inches; 
T  =  Al)S(»lii(('  ti'iii|H'raluro. 
As  a   inatltM-  dl'  loiivcnicMicc  tho  discliarfifo  at  various 
^)r('ssiuvs  for  each  of  ihc  three  sizes  of  iiietor  orifiees  was 
plotted  ,ii"ra|)liiealiy.  as  shown   in  curves,   I^'i-r.  'Z. 

By  nianipuhilinii-  valves  I)  and  K  a  <,m'ou|)  rl'  ohsei'va- 
tions  was  made  with  a  eerlain  (ixed  pressure"  hehiiid  orilico 
/''  w\\(\  sevcM'al  diil'ereni  ])ressui'e  drops  throu<,di  it,  tlio 
ningo  ol"  drop  l)ein>f  as  <freat  as  ])ossihk'  with  the  appara- 
tus. This  was  repeated  with  several  (usually  I'oui)  dif- 
ferent pressures  beliind  F. 

TABLE  1.     SET  OV  READINGS  TAKEN  ON  A-IN,  OIUKICE,  WITH  A-lb 
METER  OUIEICE  ^ 


Di 

scharnc, 

Drop  through 

GaK<-  H.  Lb. 

GiiKo  A,  Lb. 

Cu.Kt 

.   per   Mill. 

V.  Lb. 

90 

14  45 

0  92 

2  66 

90 

10  80 

0  80 

1   97 

90 

7  80 

0  68 

1   48 

75 

32  50 

1   48 

7  52 

75 

26  40 

1    28 

5  66 

75 

18.0 

1    02 

3   59 

75 

no 

0  81 

2   17 

60 

31.2 

1    44 

8  40 

60 

25.9 

1    27 

6  50 

60 

19.4 

1    07 

4  57 

60 

12.0 

0  84 

2  65 

45 

26.0 

1    27 

8  46 

45 

21.5 

1    13 

6  50 

45 

15.9 

0  96 

4.42 

45  . 

9.8 

0  76 

2  66 

The  size  of  meter  oridce  was  chosen  hy  ])re]iininary  trial, 
to  best  suit  the  range  of  the  particular  set  of  observa- 

8 


w  8 

h 

0  5 

1  3 
'^  Z 
I. 


— 

r 

/I 

E  PP£SSUP 

— 

/«■/ 

z' 

« 

/ 

*/# 

f 

r 

/ 

/ 

\A 

/ 

/ 

> 

Y 

r 

/ 

/ 

^ 

/^ 

' 

/ 

4 

i> 

y^ 

^ 

y 

r 

0.1    0.1  03  0.4  05  0.5  0.7  OB  0.9  l.O   I.I    1.2    13    1.4  1.5   1.6  1.7  1.8    1.9 
Discharge  in  Cu.  Ft.  Free  Air  per  Min.  for  eooh   ^  Hole 


FIG.    3. 


POINTS   IN   THESE   CURVES   WE^IE   PICKED   FOR 
PLOTTING  CURVES  IN  FIG  4 


tions ;  at  the  end  of  the  experiment  one  or  two  readings 
were  repeated  with  a  different  meter  orifice  as  a  cheek. 
It  was  found  that  these  checked  readings  agreed  within 
about  5%,  whicli  was  deemed  close  enough  for  practical 
purposes. 

In  order  to  reduce  all  the  readings  to  convenient  form, 
it  was  necessary  to  plot  the  actual  readings  graphically 
and  then  from  these  curves  pick  points  from  which  to 
plot  a  second  set  of  curves  with  the  desired  ordinates  and 
abscissas.  The  curves  in  Figs.  3  and  4  illustrate  this  for 
one  size  of  orifice,  and  similar  curves  were  made  for  each 
size  of  orifice. 

Each  of  the  curves  in  Fig.  3  is  for  a  separate  initial 
pressure  P  and  is  plotted  with  drop  in  pounds  through 
the  orifice  F  as  ordinates,  and  cubic  feet  of  free  air  dis- 
charged per  minute  per  hole  as  abscissas. 

From  these  curves  points  were  picked  to  plot  the  final 
curves  in  Fig.  4,  which  are  in  more  convenient  form.  For 
instance,  if  one  wanted  to  know  the  number  of  ^/ ^^^-vo.. 
holes  to  put  in  an  air-lift  nozzle,  with  80-lb.  receiver  pres- 
sure and  5-lb.  drop  through  the  nozzle:  Using  Fig.  4, 
start  at  80  lb.  on  the  ordinate  line,  run  over  to  the  curve 
for  5-lb.  drop  and  down  to  the  abscissa  line;  we  get  1.24 


(11. n.  of  'ivv^^  ail'  pel-  minute  (lischarg(!d  per  hole,  which 
{li\idcd  into  the  lulal  (piantity  of  air  gives  the  total  inim- 
ber  of  Jioles  reijuired. 

It  was  suspecteil  from  the  smoolliness  of  these;  curves 
that  thcic  piohably  was  a  rormula  that  would  (it  every 
point  in  the  range  of  the  experiments.  The  disdiarge 
shouhf  vary  directly  as  the  area  of  the  orifice  and  as  some 
|)owe!'  of  the  two  variables — initial  pressure  and  drop 
through  the  orifice — and  there  would  also  be  some  con- 
stant A'. 

it  was  assumed  from  other  air  foi'niulas  that  this  power 
(if  the  initial  })ressure  was  the  i^  o^'  square  root,  and  us- 
2. 
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ing  this  in  a  number  of  random  readings  it  was  found  that 
in  each  case  the  same  power  of  the  drop  in  pressure  (the 
1/2  power)  held  good:    The  result  was  the  formula 
^  =  D^  X  P^  X  ^  X  /i 

where 

()  =  Discharge  in  cul)ic  feet  free  air  per  minute ; 

T)  =  Drop    through    orifice    in    pounds    per    square 
inch; 

P  =  Initial  pressure,  pounds  absolute ; 

K  =  Constant  whose  value  is  33  for  G0°  F. 
The  value  of  K  was  obtained  by  computing  it  from 
points  taken  from  the  curves  in  Fig.  4.  These  points,  to 
obtain  a  good  average,  were  selected  for  drops  of  2,  4,  6,  8 
and  10  lb.,  with  initial  pressures  of  45,  GO,  75  and  90  lb., 
making  a  total  of  20  values  for  K  for  each  orifice  or  GO 
for  the  three.  A  set  of  these  values  is  given  in  Table  2. 
The  average  for  the  g'^-in.  orifice  was  33.1,  for  the  ^/e^- 
in.  was  32.3,  and  for  the  iVi^-  ^^'^s  33.6,  or  an  average  for 
the  three  of  33. 

TABLE  2.     VALUES  OF  K  CALCULATED  FROM  POINTS  TAKEN  FROM 
CURVES  IN  FIG.  4 
Line  Pressure,   Drop  in  Pounds  through  Orifice 
Orifice  Lb.  Absolute        2  4  6  8  10 

f  60  32.1      31.4     32.4     33.2     33.6 

A-in 75      31.9  29.5  32  7  33  0  33.5 

90      31  6  30.0  33.0  33  2  33  2 
(      100      33.1   31.8  31.1   33.1   32.8  Average,  32.3 

f  60  34  3  34  1  33  2  32.4  32.4 

A-in J  75  34.3  33  8  33.0  33.0  33.9 

1  90  33  6  33.0  32.8  33.6  33.1 

t  100  32.2  32.5  32.2  32.6  32.8  Average,  33.  1 

t  60  34.9  33.7  32  6  32.2  32  0 

fs-in 75  34.7  33.4  33  0  32  9  33  2 

1  90  34.2  33.5  33  4  33.6  33  9 

I  100  33.6  33.4  33.6  36.2  34  2  Average,  33.6 

General  average 33 .  0 

The  formula  has  not  been  checked  for  ranges  beyond 
those  on  the  curves,  nor  has  the  value  of  K  been  found 
for  temperatures  other  than  60°,  because  these  served  the 
purpose  for  which  the  experiments  were  made.  It  would 
be  interesting  for  someone  with  proper  laboratory  facili- 
ties to  extend  the  experiments  for  greater  range  of  drop 
and  to  find  the  temperature  coefficient. 
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Rebuilding  with  Permanent  Surface  Old 

Macadam  Roadways 

First-Prize  Road-Building  Article  in  the  "Engineering  News"  Prize  Contest 
By  Charles  A.  Carruth* 


The  division  office  of  the  New  York  State  Department 
of  Highways,  Eochester,  N.  Y.,  started  in  1909-10  some 
very  interesting  and  profitable  experiments,  in  tlie  re- 
surfacing of  worn-out  macadam  roads,  with  permanent 
or  semipermanent  pavements. 

These  experiments,  the  first  of  their  kind  under  the 
Commission  of  Highways,  were  begun  under  former  Di- 
vision Engineer  M.  Ay.  Wilbur  and  consisted  of  resur- 
facing macadam  roads,  built  years  previous,  which  on 
account  of  changed  traffic  conditions  were  becoming  ex- 
pensive to  maintain  as  waterbound  macadam.  The  re- 
surfacing materials  used  were  brick,  bituminous  concrete 
(Topeka  and  "Amiesite"),  rock  asphalt,  McClintock's 
concrete  and  brick  cubes,  "Rocmac,"  and  bituminous 
macadam,  penetration  method. 

As  some  of  the  above-mentioned  materials  have  stood 
the  wear  of  greatly  increased  traffic  for  six  or  seven  years 
with  practically  no  maintenance,  they  may  be  considered 
under  the  head  of  permanent  paving,  if  there  is  any 
such  thing. 

The  writer,  while  not  connected  with  this  work  in  any 
official  capacity  but  as  employee  of  the  Department  of 
Highways  at  Rochester,  was  quite  familiar  with  the  con- 
struction employed,  and  being  a  fellow  employee  of  G. 
G.  Miller,  engineer  in  charge  of  this  work,  has  gathered 
from  him  the  data  necessary  to  complete  this  article. 

This  resurfacing  was  done  on  highways  leading  out  of 
Rochester,  two  of  the  roads  beginning  at  the  city  line 
and  carrying  heavy  mixed  traffic. 

Brick  on  Renovated  and  Grouted  Macadam 

The  description  of  the  resurfacing  of  the  Scottsville 
Road,  No.  63,  follows:  The  road  was  built  in  1902-03 
of  waterbound  macadam  6  in.  thick.  The  soil  is  heavy 
clay  with  quicksand  pockets.  This  road  carries  a  heavy 
farm  traffic.  There  is  a  brickyard  located  near  it,  the 
output  of  which  is  carted  to  the  city  by  teams  and  motor 
trucks.  Much  extensive  and  expensive  repair  was  con- 
tinuously necessary,  especially  near  the  city  line.  In 
1910  a  conti'act  was  let  to  resurface  %  mi.  of  this  road 
with  a  4-in.  brick  pavement,  using  the  macadam  as  a  base. 

An  edging  8  in.  thick  and  10  in.  deep,  of  second-class 
concrete,  was  first  constructed  to  the  required  line  and 
grade.  The  macadam  was  scarified.  This  material  was 
forked  over  to  allow  the  dirt  and  fine  material  to  go  to 
the  bottom.  New  stone  of  %  to  fi^  in.  in  size  was 
added  to  make  up  the  necessary  grade  and  crown.  The 
stone  was  gi'outed  with  a  mixture  of  1  part  cement  to 
21/2  parts  sand,  rolling  was  carried  on  while  the  grout 
was  being  applied,  until  grout  flushed  to  the  top  of  the 
stone.  This  base  was  allowed  to  set  for  a  few  days.  A 
sand  cushion  1^/2  iii-  thick  was  then  made,  the  brick 
placed  and  grouted  with  a  1 :  1  mixture.  The  cost  of 
brick,  cushion,  edging  and  preparation  of  the  base  was 
$1.60   per  sq.yd.   of  brick  pavement;   to   this   cost  may 
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be  added  24c.  per  sq.yd.  to  cover  widening  of  embank- 
ment, graveling  shoulders,  drives,  etc.,  not  always  needed 
for  such  resurfacing  work.  The  brick  and  edging  gave 
a  paved  width  of  17  ft.  This  road  went  from  1910  un- 
til last  year  without  any  repairs,  except  to  shoulders. 
As  the  grouting  of  the  brick  was  done  late  in  the  fall, 
it  must  have  been  injured  by  frost,  for  in  the  spring 
of  1911  much  of  the  grout  came  out,  causing  cobbling 
of  the  brick  at  the  joints.  In  1915  the  pavement  was 
swept  clean  and  an  application  of  Tarvia  B,  0.2  gal. 
per  sq.yd.,  was  applied  and  covered  with  a  thin  coat  of 
clean  sharp  sand.  While  this  tar  treatment  has  worn 
off  in  some  places,  the  joints  are  filled  flush  and  the 
colDbling  ha.s  been  stopped.  There  are  no  cracks  or  breaks 
in  the  pavement,  and  it  should  be  good  for  many  years 
with  very  little  maintenance. 

Macadam  Resuefaced  with  Bituminous  Concrete 

The  resurfacing  of  Monroe  Ave.,  Road  No.  94,  was 
done  in  1910.  This  road  was  built  in  1902-03  of  water- 
bound  macadam  and  carries  heavy  mixed  traffic.  There 
is  a  brickyard  i/^  mi.  from  the  city  line.  One  mile  was 
resurfaced,  using  two  kinds  of  asphalt  and  types  of  bitu- 
minous concrete.  The  old  macadam  was  scarified  lightly 
and  brought  to  proper  crown  and  grade  with  new  stone 
%  to  11/4  ill-  in  size,  then  well  rolled  and  filled.  One- 
half  of  a  mile  was  built  of  Topeka  type,  using  California 
asphalt.  The  pavement  on  this  section  was  2  in.  thick 
when  finished.  The  mixture  was  made  in  a  semiportable 
Koehring  paving  plant. 

The  proportion  per  batch  was  2,070  lb.  sand,  1,035 
lb.  stone  chips  up  to  I/2  in.  in  size,  945  lb.  stone  dust  and 
4r)0  11).  asphalt.  Some  cracks  and  pot  holes  developed 
in  this  section ;  these  have  been  repaired  by  patrolmen 
at  a  cost  of  about  $10.  This  section  is  wearing  thin,  but 
is  good  for  several  years  with  careful  maintenance. 

After  the  old  macadam  was  scarified  and  brought  to 
grade  as  described  above,  the  second  section,  nearest  the 
city,  was  resurfaced  by  first  laying  a  binder  coat  of  stone 
and  asphalt  1  in.  thick.  On  this  was  placed  a  mixed 
top,  2  in.  thick  when  rolled,  using  the  following  pro- 
portions for  each  batch:  500  lb.  sand,  300  lb.  stone 
chips  up  to  1/2  in.  in  size  and  88  lb.,  of  Trinidad  asphalt, 
the  thickness  of  surface  being  3  in.  finished.  This  sec- 
tion is  in  excellent  shape  and  has  had  no  maintenance 
in  the  past  six  years.  Each  type  cost  $1.24  per  sq.yd., 
including  the  work  on  the  base,  the  cost  being  high  on 
account  of  the  small  amount  contracted  for. 

The  resurfacing  of  East  Ave.,  Road  No.  5,  in  1909 
with  "Amiesite"  at  a  cost  of  $1  per  sq.yd.  was  another 
successful  experiment,  and  after  seven  years  with  prac- 
tically no  maintenance  it  is  in  fair  condition  today. 

These  experiments  have  stood  the  ravages  of  modern 
traffic  conditions  and  are  good  for  some  time  to  come, 
showing  that  with  the  proper  selection  of  resurfacing 
materials  much  can  be  done  to  utilize  the  many  miles 
of  macadam  that  has  done  its  duty  as  a  road  surface. 
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Concrete   Pavinir  for  Small  Levee  on 
the  Walxish  River 

^>^  (ii'OKci;  ('.  ( ii;.\i;i'i:ir'' 

'V\\v  \\';il);isli  liivci'  Icxcc  in  Siilliviiii  County,  Indiana, 
was  const  rurtrd  in  ISH:)  at  a  cost  of  $71,r)00.  Start  iii<,' 
at  the  Illinois  (\'ntral  IM».  (Miihanknicnt  at  U'ivi'rton, 
Intl.,  it  extends  downst ream  alony-  the  left  l)ank  of  tlic 
ri\cr  I'or  S  mi.  (in  which  hii;li  land  scincs  as  a  lovcc  I'di- 
ahout  I  mi.)  and  tluMi  ahont  !.(!  mi.  up  the  v\;jh\  bank 
of  tlu>  I'ratluM-  di'aina^c  ditch,  which  is  the  new  channel 
of  Hiissoron  Cr(H>k.  This  le\'ee  was  constructed  to  pro- 
tect sonio  12,000  acres  oT  Cann  land  from  the  floods  of 
the  Wahash  Wiver  and  Husserou  Creek,  and  in  connection 
M'ith  three  drainaue  systems  (two  county  and  one  private) 
it  virtually  reclaimed  7,500  acres  of  bottom  and  marsh 
land  that  now  has  an  averas;e  market  value  of  $100  per 
lU're. 

The  earth  used  in  the  original  construction  of  the  major 
portion  of  the  levee  was  a   friable  sandy  loam,  and  the 


6nac/e  3  above  19/ J  Flood  line  J 


3  Concreh  Facing 
Flood  L  eve/ 


FIG.    1.      WABASH   RIVER   LEVEE,    SHOWING   EARTH 
ENLARGEMENT    AND    CONCRETE    FACING 

levee  as  a  whole  (and  more  particularly  the  upper  end) 
has  never  afforded  adequate  protection  from  hiiih  water, 
erosion,  seepage  or  burrowing  animals. 

In  1904,  $4,000  was  spent  for  repairs;  in  1912,  $18,- 
1300  for  repairing  breaks;  and  in  1913,  $14,500  for  re- 
pairing breaks  and  for  placing  concrete  at  the  river- 
side toe  of  slope  on  12,500  ft.  of  the  upper  end.  Main- 
tenance has  cost  $14,000  (or  about  $650  per  year),  most 
of  this  being  spent  in  digging  out  ground-hog  and  mole 
burrows  and  mowing  the  levee.  Thus  the  cost  of  repair 
and  maintenance  up  to  1916  was  over  ^^'o%  of  the  first 
cost  of  construction,  and  the  levee  was  still  in  poor  con- 
dition. 

In  ]\Iarch,  1916,  the  Levee  Committee  (which  is  elected 
by  the  owners  of  the  majority  of  the  land  in  the  levee 
district)  retained  the  writer  to  make  an  investigation 
of  the  existing  levee  and  prepare  plans  for  its  repair 
and  improvement.  The  cross-section,  Fig.  1,  shows  the 
plan  adopted.  It  consists  in  enlarging  the  cross-section 
with  material  added  to  the  top  and  the  land  side  and  in 
protecting  the  river  slope  by  a  3-in.  concrete  facing  or 
revetment. 

The  concrete  extends  for  about  12,500  ft.  from  River- 
ton  to  a  sand  ridge.  It  consists  of  199,100  sq.ft.  of 
facing  and  154.3  cu.yd.  of  footing.  The  earth  enlarge- 
ment on  this  upper  section  averages  231  cu.yd.  per  100- 
ft.  station;  on  the  next  20,000  ft.  beyond  this  ridge  it 
averages  163  cu.yd.  per  station,  and  then  for  about  6,700 
ft.  the  average  is  240  cu.yd.  per  station.  The  total  en- 
largement, including  a  short  stretch  of  relocated  levee, 
amounts  to  88,000  cu.vd. 


(hi  the  .section  that  is  being  concreted  the  earth  en- 
largement (28, 890  cu.yd.)  is  being  put  up  hy  a  n^con- 
slrucfed  Moniglian  dragliiu'  excavator,  shown  in  Kig.  2. 
The  remainder  of  the  enlarg(!nient  is  being  constructed 
with  teams,  using  slip  and  wIiccjIihI  scrap(!rH.'  Tlu;  shrink- 
age allowance  was  20^-  for  dragline  work  and  10%  for 
team  woi'k.  'IMie  top  and  laiul  slope  of  the  l(!\(!e  were 
plowed,  and  all  stumps  and  brush  were  removed  before 
placing  the  till  for  the  enlargement.  The  Levee  Com- 
mittee pro\  ided  h(U'row  pits  witho\it  expense  to  the  eon- 
liactor.  The  specifications  permitted  niaterial  to  be  taken 
on  eitlici'  side  of  the  le\-ee,  but  re(|uii'ed  it  to  be  taken 
on  the  river  side  where  possible.  No  material  was  to  be 
taken  within  22  ft.  of  the  toe  of  the  old  slo])e,  and  new 
j)its  were  not  allowed  to  be  more  than  .31/,  ft.  deep. 

Concrete  Facing  i'or  Levke 

The  concrete  facing  for  the  river  slope  is  a  3-in.  slab 
extending  from  the  top  of  the  levee  to  the  old  concrete 
toe  and  having  behind  this  toe  a  4-in.  footing  wall  12 
in.  deep,  as  shown.  This  footing  is  formed  as  part  of 
the  slab.  Joints  are  provided  at  intervals  of  20  ft.  by 
y<2,-v[i.  wood  strips  3  in.  deep.  Each  20-ft.  section  is 
cast  as  a  single  slab.  When  the  concrete  of  two  adjacent 
sections  has  set,  the  wood  partition  strip  is  removed  and 
the  1/2 "i^-  space  filled  with  concrete  without  any  atten)pt 
to  bond  the  old  and  new  concrete. 

The  concrete  was  composed  of  gravel  taken  from  the 
bed  of  the  river  and  having  not  less  than  30%  or  more 
than  40%  of  sand  retained  on  a  64-mesh  screen.  The 
coarse  aggregate  had  a  maximum  size  of  II/2  in.  and  was 
specified  to  contain  not  over  5%   (by  weight)   of  loam 


FIG.   2. 


DRAGLINE    EXCAVATOR   FOR  LEVEE 

ENLARGEMENT 
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or  other  foreign  matter.  The  concrete  was  moderately 
wet,  proportioned  1 :  6,  and  was  made  in  a  batch  mixer  of 
7-cu.ft.  capacity.  An  addition  of  10%  (by  weight)  of 
liyd  rated  lime  was  provided  for  by  the  engineer,  but  not 
admitted  by  the  Levee  Committee. 

Deposits  of  suitable  sand  and  gravel  were  found  on 
.the  river  side  of  the  levee  at  the  lower  end  of  the  con- 
crete work  and  on  a  bar  in  the  river  at  about  the  middle 
of  the  work.  For  the  upper  end,  the  coarse  aggregate 
was  hauled  from  a  pit  about  y^,  mi.  inland  from  the 
levee. 

The  river  f^ce  of  the  levee  was  grubbed  and  cleared 
of  all  vegetation,  and  any  marked  depressions  were  filled 
with  earth.  A  plow  furrow  was  run  at  the  back  of  the 
old  concrete  toe,  and  the  trench  for  the  footing  was  dug 
with  tiling  spades.  The  slope  was  then  dressed,  wetted 
and  tamped  with  a  75-lb.  rammer.    The  mixer  was  placed 
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at  the  toe  of  slo[)e,  and  the  concrete  was  shovchMJ  hy 
hand  from  the  discharge  pUitforni,  as  sliown  in  the  up- 
per view.  Fig.  3.  Tlie  wheeled  cart,  holding  G  en. ft.  of 
aggregate,  was  pulled  up  the  runway  by  a  wire  cable  on 
a  drum  operated  by  the  engine  of  the  mixer. 

The  footing  was  placed  first,  and  then  the  facing  was 
placed  from  the  toe  of  slope  and  footing  upward.  The 
surface  of  the  concrete  was  smoothed  with  the  backs  of 
tlie  shovels,  no  striker  or  templet  being  used.  The  meth- 
od of  work  could  be  improved  by  using  a  mechanical 
elevator  to  place  the  concrete  on  the  slope.  Within  an 
hour  after  the  placing  of  the  concrete  it  was  covered  with 
a  1-in.  layer  of  earth,  which  was  thoroughly  sprinkled 
tlie  next  clay.  This  covering,  which  assisted  the  curing 
of  the  concrete,  was  left  in  place  for  about  ten  days  in 


FIG.    3.      CONCRETE    FACING    FOR   THE    WABASH  L.EVBE 

The  upper  view  shows  the  mixer  plant  and  sang,  and  a 
stretch  of  finished  concrete  slope.  The  lower  view  shows  the 
finished  concrete  partly  covered  with  earth.  The  level  rod  is 
being  held  at   the  level   of  the   flood   line   of  1913 

hot  weather.  The  lower  view  in  Fig.  3  shows  the  con- 
crete slope  partly  covered  with  earth.  This  view  is  at 
Eiverton,  and  the  rod  man  is  holding  the  level  rod  on  a 
bench  mark  set  at  the  flood  level  of  1913   (El.  442.G8). 

Numerous  superficial  cracks  have  appeared  in  the  fin- 
ished facing.  This  was  expected,  most  of  them  being  in 
the  upper  part  of  the  slab,  where  the  concrete  is  laid  on 
the  new  earth  enlargement.  They  are  probably  due  to 
settlement  and  rapid  setting  and  are  not  increasing  in 
size  or  number. 

It  is  expected,  however,  that  the  facing  will  pre- 
vent erosion,  reduce  seepage  and  prevent  burrowing  ani- 
mals from  working  through  the  levee,  and  that  in  com- 
bination with  tlic  earth  enlargement  it  will  enable  the 


Ic'voe  to  withsiand  extreme  higli  water  without  damage 
to  itself  or  to  the  land  l^chind  it. 

CONTIIACTOIIS   AND    CoST 

The  contract  was  awarded  to  M.  R.  Polk  &  Co.,  of 
Oaktown,  Ind.,  at  20c.  per  cu.yd.  for  earth  enlargement 
and  $6.60  per  cu.yd.,  or  practically  6.1c.  per  sq.ft.,  for 
the  concrete.  The  concrete  work  was  sublet  to  Charles 
Ridgway,  of  Carlisle,  Ind,  and  was  done  by  him  at  a  cost 
of  $5.12  per  cu.yd.,  or  about  4.75c.  per  sq.ft.  The  pay 
was  $2  per  9-hr.  day  for  labor  and  $4  for  teams.  The 
cost  of  this  concrete  work  was  distributed  as  follows: 

Cost  ppr 
Cu.Yd, 

Cement  (cost,  hauling  and  storing) $2.  52 

Gravel  (purohase  price,  stripping  pits  or  deposits  and  hauling) 0.  55 

Labor  and  superintendence  (preparation  of  slope,  wotting  and  surfac- 
ing, also  mixing,  placing  and  finishing  concrete) 1 .  87 

Equipment  and  repairs  (counting  50%  depreciation  and  including  gas- 
oline for  mixers) 0.18 

Total  cost  per  cu.yd $5.12 

The  record  run  for  the  mixer  and  gang  shown  in  Fig. 
3  was  about  3,500  sq.ft.  (or  about  32  cu.yd.)  in  one 
day.  An  inspector  in  the  employ  of  the  Levee  Committee 
and  under  the  direction  of  the  engineer  was  on  the  work 
all  the  time.  Semimonthly  payments  were  made  to  the 
general  contractor,  on  the  engineer's  estimates,  20%  be- 
ing retained  until  the  completion  of  the  contract. 

m 

Shaft  Sinking  by  Freezing  Revived 

in  England 

Shaft  sinking  by  the  freezing  process  was  carried  on 
at  least  as  far  back  as  1862,  but  of  late  years  the  method 
has  fallen  into  disuse.  The  Engineer  describes  a  recent 
application  of  the  freezing  process  at  the  new  Llay  Hall 
colliery,  Wrexham,  England.  Both  the  upea.st  and  the 
downcast  shafts — 270  ft.  apart — which  were  originally 
giving  off  large  feeders  of  water,  have  been  carefully 
treated  and  the  brickwork  made  quite  dry.  The  only 
water  that  now  has  to  be  disposed  of  comes  from  the 
underground  workings.  The  difference  in  level  between 
the  stratification  of  the  two  shafts  is  about  40  ft.,  corre- 
sponding to  a  dip  of  17°  from  No.  2  to  No.  1. 

At  first,  two  foreshafts  were  sunk  12  ft.  deep  and  31 
ft.  in  diameter  and  lined  wath  brickwork.  Concrete  was 
placed  on  the  bottom  after  inserting  straight  vertical 
guide  tubes  for  25  bore  holes  distributed  around  a  circle 
261/2  ft.  in  diameter.  In  the  upper  strata  the  holes  for 
the  freezing  tubes  were  bored  by  the  rope  method,  but  in 
the  lower  and  harder  ground  percussion  apparatus  oper- 
ated by  a  steam  cylinder  was  used. 

The  cold  necessary  for  freezing,  the  water-bearing 
ground  was  applied  by  two  distinct  groups  of  machines. 
The  pipes  and  valves  were  arranged  so  that  either  group 
of  machines  could  operate  on  either  shaft  or  on  both 
simultaneously.  Each  included  a  belt-driven  ammonia 
compressor  with  an  independent  horizontal  steam  engine 
having  cylinders  16^4  in.  in  diameter  and  30-in.  stroke. 
A  solution  of  calcium  chloride  was  used  as  the  freezing 
liquid  and  was  caused  to  circulate  between  the  refriger- 
ators and  the  freezing  tubes  by  means  of  two  plunger 
pumps.  The  brine  pipe  between  plant  and  shaft  w^as  in- 
sulated with  hair  felt. 

The  ground  was  frozen  to  a  depth  of  231  ft.  in  the 
first  and  235  ft.  in  the  second  shaft.  The  diameter  of 
the  pit  shafts  after  lining  is  18  ft. 
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Placing  Ornamental  Concrete  on  Steel  Frame 


r.v    II\i;i;v    L.   Dl.VN* 


^-WXOI'SIS  -J)rl(iils  of  cosls  and  iiirlliods  in 
plariiiij  roiinrli'  caslntj  on  rallirr  (oni/ilinilcd 
slfti'lu'orli  of  a  iicir  vicvaled  .slalinu  jiisl  t<iiH/ilrlcd 
for  I  he  rdjdd-iransil  cnlaiujcvirnl  in  Xcw  York 
rill/. 

'Vhr  rclham  I'aikwny  slalii.ii  n\'  llic  Wliitr  IMaiiis  A\('. 
eloviilrd  I'xtiMisidii  to  ilu'  oM  >iili\vay  lines  of  New  ^'oi'k 
City  is  loi-ated  at  the  iiitcM-scntion  of  White  Plains  IJoad 
iuui  IVlham  Parkway  and  ahoui  1.000  ft.  north  of  the 
Bronx  and  PoUiani  Parkway  entrance  to  P>ron\  Park. 
It  was  decided  to  enchance  the  a})i)earanee  of  this  struc- 
ture and  make  it  an  ornamental  concrete  station  in 
harmony  with  the  j)leasini;'  sui-ronndin^e:s  of  this  section, 
with  landscajie  forniinii'  a  heautiful  foreg'ronnd  for  the 
architectural  effects  of  an  ornamental  structure. 

The  station  is  of  the  mezzanine  type,  the  tracks  being 
carried  over  a  mezzanine  story  at  each  end  of  the  struc- 
ture in  •tlirouii'h  girders-  to  allow  suflicient  headroom  for 
the  mezzanine  floor.  The  structure  is  550  ft.  long  over 
nine  spans,  symmetrical  about  both  center  lines.  The 
steel  columns  for  the  track  girders  are  situated  in  the 
street,  and  the  station  platforms  are  carried  on  cross- 
frames  framed  into  steel  lattice  sidewalk  columns  and 
lattice  wall  girders,  both   incased   in   concrete. 

The  principal  features  of  the  exterior  architectural 
effects  are  the  massive  appearance  of  the  stiiicture,  the 


FIG.  1. 


STEEL  FRAME  OF  PELHAM  PARKWAY  STATION, 
WHITE    PLAINS   ELEVATED    R.R. 


unbroken  and  graceful  lines  of  the  walls  and  brackets 
merging  into  the  columns,  the  exterior  being  set  off  with 
inlaid  colored  tile  to  add  brightness  to  the  natural  con- 
crete finish  of  the  structure.  The  entire  appearance  of 
the  station  harmonizes  with  the  purpose  of  the  stinicture, 
and  its  severe  structural  character  shows  an  expression 
of  strength,  magnitude  and  dignity,  the  keynote  being 
simplicity  in  every  respect,  with  the  costly  architectural 
treatment  reduced  to  a  necessary  minimum. 


W Cll-seasoni'd  tnnber  of  an  acceptc'cl  grad(!  was  used 
for  the  forniwork.  Tlie  forms  were  cut  and  laid  out 
on  tlie  ground  in  sections  and  then  hoisted  up  to  h(! 
set  in  phice.  Tlie  contractor  used  an  all-electrical  equip- 
ment, which   included  an  electrically  o])('rated  saw. 

(Jreat  care  was  employed  in  erecting  the  forms  and 
keeping  them  in  proper  alignment  during  the  entire 
process  of  construction.  Owing  to  the  fa(;t  that  tlie 
concrete    is   open    to    view,   exj)ericnced   carpenters   were 


PIG.    2. 


CONCRETE   CASING    JUST   AFTER    FORMS 
W^ERE    REMOVED 


*Ene;ineering  department,   Public  Service  rommission.  New 
York  Citv. 


employed,  as  only  first-class  help  could  handle  efficiently 
this  quite  complicated  piece  of  work. 

It  developed  that  the  sludge  oil  which  was  used  for 
the  forms  stained  the  concrete,  and  therefore  oiling  the 
forms  was  later  eliminated.  Instead,  the  forms  were 
made  wet,  previous  to  pouring  the  concrete,  by  playing 
a  hose  upon  them  freely!  This  proved  an  effective  means 
of  making  the  forms  ■water-tight,  preventing  the  cement 
from  leaking  through  the  cracks  in  the  wood  and  making 
a  smooth  uniform  surface  finish,  thus  reducing  the  rub- 
bing of  the  surface  to  a  minimum.  All  steel  w^as  incased 
in  a  No.  8  gage  steel-wire  mesh  before  pouring  the 
concrete.  Steel  mesh  was  also  used  in  the  concrete  as  a 
reinforcement  in  the  walls  between  lattice  girders. 

Many  sections  of  the  forms  were  used  a  number  of 
times,  due  to  the  symmetry  of  the  structure,  and  this 
constituted  a  considerable  saving  in  the  material  and 
labor.  Nevertheless,  as  may  be  seen  from  the  cost  table, 
the  cost  of  the  formwork  was  high  as  compared  with 
the  unit  price  of  concrete. 

Mixing  axd  Placing  of  Concrete 

A  wooden  elevator  tower  110  ft.  high,  made  up  of 
verticals  of  4x4  in.  and  2x6  in.  single  bracing,  with  a  sys- 
tem of  suspended  chutes  from  a  movable  skip  on  the  tower, 
adjusted  to  chuting  conveniently  different  sections  of  the 
structure,  was  used  to  distribute  the  concrete.  An  elec- 
trically driven  Eansome  concrete  mixer  of  ^2'}'^-  capacity 
was  employed,  and  a  gravity  hopper  delivered  to  and 
emptied  the  concrete  in  the  chutes.  On  account  of  the 
120-ft.  roadway  crossing  at  the  center  of  the  site  of  the 
station  it  was  necessary  to  move  the  tower  and  mixer 
to  the  north  end  of  the  station  after  the  south  end  was 
completed. 
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The  concreting  operation  I'eq^iired  one  hoist  runner,  one 
man  for  emptying  the  mixer,  throwing  in  the  cement 
and  directing  the  gang  at  the  mixer,  three  men  to  handle 
the  sand  and  stone,  one  man  on  the  tower  to  regulate 
the  flow  of  the  mix,  and  one  man  at  the  end  of  the 
chute  to  distribute  the  concrete.  The  contract  called  for 
a  1:2:4  mix,  with  broken  stone  graded  to  %-in.  size. 
A  somewhat  richer  mix  was  used  with  enough  water  in 
it  to  compensate  for  the  difficulty  and  in  some  cases 
the  utter  impossibility  of  spading  the  concrete.  Notwith- 
standing this  difficulty  in  spading,  the  concrete  was  of  a 
uniform  dark  appearance  with  no  honeycombing  visible 
and  a  rich  cement  layer  at  the  surface,  which  fact  was 
disclosed  when  the  bush  hammer  was  applied.  There 
were  no  signs  of  separation  of  the  ingredients  of  the 
mix,  although  the  drop  of  the  concrete  from  the  hopper 
through  the  chutes  was  about  100  ft.  in  some  cases  and 
the  mix  had  water  in  abundance. 


luive  slotted  holes  in  the  bottom  flange  to  facilitate  the 
movement  of  the  platform  and  wail  in  one  mass.  At 
the  surface  the  layers  of  cork  were  flnished  ofi'  with 
a  neat  cement  wash,  and  no  visible  discord  in  appearance 
could   be   detected. 

In  what  way  this  expansion  joint  will  prevent  the 
scaling  off  of  the  concrete  and  the  possible  cracks  in 
the  concrete,  due  to  the  vibrations  of  the  structure  in 
the  case  of  the  train  impact,  will  be  shown  in  the  future. 
In  connection  with  this  it  may  be  said  that  the  writer 
has  observed  the  following:  The  impact  of  the  crane 
erecting  steel  about  2,000  ft.  away  from  the  station  has 
set  the  entire  steel  framework  of  the  station  vibrating 
so  as  to  be  noticeable  by  the  writer  (standing  on  a  cross- 
girder)  and  has  thrown  out  the  bubble  of  the  level  about 
six  divisions  on  the  tube.  This  was  observed  after  all 
the  steel  was  riveted  and  just  before  the  concrete  opera- 
tions began.    It  is  certain  that  the  weight  of  the  concrete 


PIG.  3.  METHOD  OP  PLACING  CONCRETE  IN  ELEVATED  STATION 


It  may  be  of  interest  to  mention  that  the  wooden 
tower  resisted   very  well  a  gale  of  90  mi.  per  hr. 

Expansion  Joints  of  Special  Design 

An  interesting  and  quite  unusual  feature  was  the 
method  of  providing  expansion  joints  for  the  walls.  The 
structure  has  four  expansion  joints  located  at  the  same 
bents  as  the  expansion  joints  for  the  track  girders. 
Layers  of  cork  board  were  used  as  a  separator  to  keep 
the  concrete  apart  from  the  face  of  the  steel  lattice 
column,  to  provide  enough  play  for  the  expansion  of 
the  walls  and  at  the  same  time  remedy  the  defect  in 
the  outer  appearance  of  the  joint.  The  layers  of  cork 
were  I14  in.  thick  at  the  longitudinal  expansion  joint 
and  %  in.  thick  between  the  bracket  and  the  bottom 
face  of  the  wall. 

The  detail  of  the  expansion  joint  provides  a  2x8-in. 
bearing  plate  under,  the  wall,  resting  upon  a  4-in.  half- 
round  for  a  smooth  longitudinal  movement,  the  shear 
being  cared  for  by  the  bracket.     The  platform  girders 


will  materially  lessen  the  vibrations,  and  the  expansion 
joints  will  undoubtedly  take  up  some  of  the  vibration. 
Nevertheless,  it  may  not  prove  sufficient  entirely  to  pre- 
vent cracks  and  even  scaling  ofl'  some  of  the  concrete. 

Waterproofing  the  Track  Floors 

The  track  floors  over  the  mezzanines  at  each  end  of 
the  station  were  waterproofed,  the  membrane  method 
being  used.  The  process  consists  of  covering  the  concrete 
with  three  plies  of  a  coal-tar  saturated  burlap  in  the 
following  manner:  The  surface  of  the  concrete,  when 
dry,  was  smoothed  ofl"  and  mopped  with  asphalt  pitch, 
heated  to  about  300°  P.  A  ply  of  burlap  was  then  put 
on  and  pressed  down  carefully  upon  the  mopped  surface 
into  the  still  hot  pitch  to  assure  a  bond  between  the  ply 
and  the  concrete.  The  surface  of  the  layer  was  again 
mopped  ajid  a  second  ply  adjusted.  This  ply  was  mopped 
and  a  third  ply  put  in  place  and  carefully  pressed 
down.  The  joints  overlap  each  other  by  a  minimum  of 
V/2  ft.,  care  being  taken  to  break  joints. 
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A  surface  oont  of  roncroto  3  in.  thick  w;is  tluii  ii|i|ili<'<l 
and  a  slope  f^hcn  to  each  section  of  the  lloor.  drainiii^f 
(lirou^h  pipes  providcnl  in  the  steel  to  cadi  nid  of  tlic 
lloor  and  thence  to  the  sewer.  As  a  i)recaution  a^ainsl 
the  water  (indinij  its  way  ahuiij  the  wchs  of  tlic  irirdcrs, 
a  2-in.  recess  shipinj;  down  to  tiic  waterproolinL;-  fahiic 
was  provifhMl  and  (iUcd  with  an  approved  claslic  ccnicni 
i'oin|)onnd.  'I'his  patented  coniponnd,  costinii'  about  $1!) 
for  a  120-jial.  barrel,  is  a  dark-coh)i'ed  ehistic  nuistie 
tiiat  never  hardens.  Its  function  is  to  fill  up  the  s])aces 
provided  between  the  eonercte  and  steel  and  eventually 
till  up  all  voids  in  the  joiids  that  may  occur  when  the 
vil)ralions  of  the  steel  will  teiul  to  break  oil"  the  bond 


FIG.   4. 


NEAR  VIEW  OF  CORNER  OF  STATION,   SHOWING 
ARCHITECTURAL  DETAIL 


between  the  girders  iand  the  concrete,  thereby  making  the 
point  waterproof. 

Borders  II/2  or  2  in.  wide  around  the  windows  and 
panels  will  be  cement  washed  and  rubbed,  and  the  rest 
of  the  surface  with  the  exception  of  the  recesses  for  the 
inlaid  tile  will  be  of  a  natural  concrete  finish  and  tooled, 
a  bush  hammer  being  used.  The  inlaid  colored  tile  will 
form  diamond  and  square  combinations  that  will  give 
a  pleasant  appearance  and  at  the  same  time  break  the 
tendency  to  expand  in  one  direction.  A  Avell-made,  wet- 
pressed,  noncrazing  tile  will  be  used.  This  decoration 
will  somewhat  soften  the  austere  appearance  of  the 
structure. 

Costs  of  Applying  Conckete  Incasement 

The  main  feature  of  interest  is  the  cost  of  concrete 
work  on  this  station,  and  especially  the  cost  of  the 
formwork.  Although  the  work  was  performed  quite 
efficiently,  which  is   the  observation   of  the  writer,  the 


item  of  the  rmiiiwdrk  was  nevertheless  $7.7;{  ])er  cu.yd. 
of  concrete  placed,  uliicli  may  be  reduccul  about  17c., 
allowing  for  the  value  of  the  linnber  available  for  furtluM' 
use  after  the  conijilelion  of  this  jol),  making  the  net 
cost  of  the  formwork  ^7.2C)  per  cu.yd. 

COST  OF  PLACING  CONCRETE  ON  STEEL  FRAME 
'I'oliil   AiMouiil   of  Concri-to  I'liipcd    =    1,690  Cu.Yd. 

CohI  p" 
Total  Cu.Yd 

LiHiibiT,  niiilH,  (ic-rodH,  wiriiiK  and  coat  of  hiiildiiiK 

mid  nioviiiK  the  tower $3,000.00  $1    78 

■ Formwork • . 

Rate  Number 

of  Pav,        of  Days 
Cla.s8  of  Work       pir  Dicin      Worked  Total 

roreman $5  00  196  $980.00 

Carpenter 4   50  1,520  6,840.00 

Carpeuter'.s  IuIjxt         2  50  895  2,237.50 

$10,057.50         10,057.50  5.95 

■ Overhead  CharRes ■ 

Superintendent....       $6  00  92  $552.00 

Timekeeper 2  00  160  320.00 

Watchman 1.50  225  337.50 

$1,209.50  1,209.50  .71 

■ Concrete  Work • 

Laborers $1    50  1,280         $1,920.00 

Hoist  runner 4  75  54  256.50 

Ma.-*on 4  00  85  340.00 

Mason's  helper....  2  50  16  40.00 

2,556.50  1.52 

$2,556.50 

Concrete  Materials • 

Total 
Materials 
Material  Unit  Cost        Used  Total 

Cement,  per  bbl...        $1    35  2,390         $3,226.50 

Sand,  per  cu.yd...  .65  435  282.75 

J-in.      stone,      per 

cu.yd .90  870  783.00 

$4,292.25  4,292.25  2.54 

Grandtotal $21,115.75  $12.50 

Appraisal  of  lumber  used  for  another  construction  job  800.00  .47 

Net  total $20,315.75  $12.03 

The  price  per  cubic  yard  of  concrete,  as  shown  in  the 
accompanying  table,  is  $12.03.  To  this  should  be  added 
10%  profit  for  the  contractor  and  5%  insurance  charges, 
or  $1.80,  making  a  total  of  $13.83.  The  price  asked  by 
the  contractor  in  his  successful  bid  was  $11  per  cu.yd., 
thereby  resulting  in  a  net  loss  to  the  contractor  of  $2.83 
X  1,690  =  $4,782.70.  This  loss  was  successfully  offset, 
however,  by  the  prices  obtained  for  the  steel,  wire-mesh, 
surface-finish  and  tile  work. 

It  may  be  of  interest  to  mention  that  this  contract 
for  the  concrete  was  sublet  at  the  beginning  of  the 
undertaking  for  a  price  of  $8  per  cu.yd.,  for  construct- 
ing the  forms,  supplying  the  cement,  sand  and  stone 
and  placing  the  concrete,  all  lumber,  wires,  nails,  bolts, 
etc.,  and  overhead  charges  being  supplied  by  the  Oscar 
Daniels  Co.  The  subcontractor  continued  operations  from 
June  28,  1915,  to  Oct.  12,  1915,  after  which  date  he  was 
forced  to  retire,  realizing  a  big  loss  of  money  due  to  the 
incompleted  work.  At  the  failure  of  the  subcontractor 
to  fulfill  the  requirements,  the  Oscar  Daniels  Co.  con- 
tinued and  successfully  completed  the  entire  project. 

The  cost  data  were  compiled  from  strict  accounts  of 
all  the  labor  performed  and  materials  supplied  from  the 
day  of  the  beginning  of  the  work  to  the  day  it  was 
completed. 

The  work  was  done  under  the  supervision  of  the  Public 
Service  Commission,  George  Paaswell,  assistant  engineer 
in  charge.  The  writer  was  in  close  connection  with  the 
engineering  and  supervision   of   construction. 

m 

The  Cost  of  Freight  Cartage  in  city  streets  is  to  be  the 
subject  of  investigation  by  the  United  States  Census  Bureau. 
It  win  be  the  object  of  the  inquiry  to  determine  what  part  the 
cost  of  carting  goods  to  and  from  the  ra:ilway  station  plays  m 
the  high  cost  of  living. 
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Dutch-Oven  Garbage  Incinerator, 
Mason  City,  Iowa 

Bv   ItOBEiiT  F.  (Jaytox* 

A  <jarba<ic  and  refuse  incinerator  consisting  of  two  ten- 
ton  dutcli-oven-type  units  was  recently  put  in  use  at 
Mason  City,  Iowa.  Each  unit  is  ]2xl3  ft.  in  plan  by  41/, 
ft.  high,  inside.  Figs.  1  and  2  show  the  details  and 
general  arrangement  of  the  furnaces.     The  tops  of  the 


The  furnaces  are  in  continual  operation  day  and  night. 
Each  two  weeks  it  is  essential  to  completely  burn  out  a 
furnace  to  clean  out  the  Hues,  which  is  a  sim])le  matter. 

The  cost  of  the  incinerator  complete  was  $12,000.  As  a 
matter  of  interest  it  may  be  stated  that  these  burning 
units  can  be  installed  singly,  in  |)airs  or  in  any  number 
necessary  in  accordance  with  the  (juantity  of  waste  mate- 
rial to  be  consumed. 

In  connection  with  the  incinerating  plant  there  will  be 
completed    in    Kchruai'v,    1!)17,    sewage-treatment    works 


H  I 

Plan  of  Furnace  and  Half  of  Fuel  Room 


FIG.  1. 


PLAN  AND  SECTIONS  OF  GARBAGE  INCINERATOR 
UNIT,  MASON  CITY,   IOWA 


Section  E-E 

furnace  form  thc^  floor  of  the  second  story.  The  second 
story  covers  but  half  the  building  and  is  the  driveway  and 
charging  s])ace.  The  building  is  82x50  ft.  in  plan,  built 
of  tile,  with  a  pebble-dash  outside  finish.  The  roof  has 
a  steel  frame  and  is  covered  with  red  asbestos  shingles. 

The  furnaces  were  built  under  a  patent  (U.  S.  No. 
1,107,G15)  held  by  Jones  Bros.,  Macon,  (Ja.  The  flues 
are  arranged  to  give  a  prelieated  air  sup})ly,  so  that  GO  lb. 
of  the  average  mine-run  l)ituniinous  coal  is  exi)ectcd  to 
reduce  one  ton  of  city-i'un  garbage.  This  city-run  gar- 
bage consists  of  kilchen  wastes,  commercial  wastes — in- 
cluding tin  cans  and  bottles — all  carcasses,  and  night  soil. 
The  process  is  odorless  at  1,000°  F.  and  higher.  The 
furnaces  reach  this  temperature  one-half  liour  to  an  hour 
after  the  fire  is  started.  The  ])i'ocess  is  also  smokeless. 
The  ash  is  approximately  lO^^  of  the  garbage  l)ulk  and 
from  5  to  7%  of  its  weight.  The  smokestack,  lined  with 
firel)rick,  is  18  in.  in,  diameter  and    10  ft.  high.  : 

AYlien  the  test  of  the  crematory  was  nuide,  several  tons 
more  garbage  was  consumed  than  the  guarantee  called  for.' 

The  refuse-collecting  wagons  dump  directly  into  the 
furnace  (Pig.  2).  By  the  use  of  the  underslung  wagon 
a  load  is  dumped  in  three  minutes.  It  is  rarely  neces- 
sary to  raise  the  temperature  in  the  furnaces  hisiher  than 
2,200°  F. 


FIG. 


CHARGING    AND   .STOKING    FI.OORS,    MASON   CITY 
GARBAGE    INCINIOHATf )Il 


•Assistant  City  Engineer  in  Charg-e  of  Construction,  Mason 
City,    Iowa. 


consisting  of  Imholf  taid<s  and  sjjiinkling  filters.  The 
cost  of  the  entire  system,  including  the  incinerator,  will 
be  approxinuitely  ^KiO.OOO. 

■M 

The  Clevelaiul  :>lunu'i|inl  Electric  Station,  which  was  com- 
pleted in  July,  1915,  with  a  capacity  of  20,000  kw.,  is  to  be 
increased  509,  In  capacity  by  the  purchase  of  a  10,000-kw.  gen- 
erator, to  be  delivered  in  thirteen  months.  The  price  of  the 
generator  is  $112,500,  and  it  is  to  be  paid  for  from  the  plant's 
earnings. 
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S(  iotovillc  Hridjj^e  Krection  Is 
Well  Started 


Iriiiptcd.  1 1  \\;is  -Ikjwii  liy  Liciicr;!!  d  i;iu  iiii;-  in  Einjl- 
itrrrhiii  \ni-s  (if  .Inly  S.  I!M.").  p.  (il.  Tlic  oriLiiiiiiJ 
I'cilt  lire  (if    l'-sli;i|)C(|    ll()(ii-l)r;iiii<,   whose   II  |)\VH  r<l-('.\t('lli|  iii^^ 

An  niiu>n;il  lu'idm'-crcflion  imihlcni  is  hciiiL:  liiindlcil  in  li'^s    nic    lirld    ;it     llir    (op    liy    llii'    s\v;iy-l)i-iicin^'-    sirul, 

tlu'  const  nicl  ion  of  tltc  Scioto\  illc   Tn-idiic  over  the  ()lii()  llins  sciiii-in'j    Ijolli  slilTncss  ;ind    rc(hi(rd    IhKJi'-licain   mo- 

Ifivcr   Cor  llio  (^hcsapcaki'  &   Ohio    Xorthcrn    \\.\\..   which  nicnt,  was  Wwvr  shown   hy  a  diawihL;.     Thr-c   lloor-hcains 

has    hiH'n    designed    and    is   hcin^   cNcculi'd    nndci'    thr   di-  in  crritcd   position  arc  seen  in  the  view.   I'"i^'.    I,  herewith, 

rection   of  (iiista\    liindcnilial.   (^ln>nllin^    MnLiinecr,   the  'They  arc   lie|i|-sp|iced   a    short    distance  al)ov(!    floor  level, 

McCHiiitic-Marshall    Co.,    of    l'illshuii:h.    hcin^    the    con-  the  upper  parts  hein^  hiiilt   integral  with  tlio  jiosfs.     This 

tractors.     The  unusual  feature  is  the  hcudiiiL;-  (d'  the  truss  splice  was  drilled  to  teni|)lct    in  the  shop,  excepf   for  tho 

HieMduM's  duriiiu-  erection   in  such  diicction   and  amount  splice  eoxcr  on  tho  inner  thin^-e,  which  was  drilled  in  the 

as  to  hriuii'  all   nicnd)ers  into  preciselv  strai^'hl   condition  lield. 

when  the  coniph'ted  hrid^e  is  loaded  to  hall'  its  live-load  'I'he    \icws   show   the   Ohio   span,    which    is   erected   on 

capacity.     The  object  is  to  elinnnate  secondary  stresses,  falsework:   the   Kentncky  span    is   to   he  cantilevered   out 

not  only  in   the   chords   hut  also    in   the   w-eh   nienihers.  from  it  for  a  length  of  AV>o  ft.,  will  tlici'c  land  on  a  steel 


FIGS.    1    TO    3.      ERECTION    VIEWS    OF    THE    SCIOTOVILLE    BRIDGE 

Fig-.  1 — Floor-beams  and  lower  post  sections  set;  gantry  being   raised   for   truss     erection,   Nov.   1.     Fig.   2 — Main   panel  point 

(L  16).     Fig.   3 — Portals  over  the  center  pier. 


Something  similai'  was  done  in  the  iiew^  Quebec  Bridge, 
hut  in  simpler  manner  on  account  of  the  numerous  pin 
connections.  The  Sciotoville  Bridge  has  riveted  joints 
throughout. 

The  erection  program  is  based  on  full  and  })recise 
calculations  covering  the  deflections  in  every  stage  of 
ejection,  the  stresses  in  all  members,  the  influence  of 
raising  or  lowering  any  point  of  support,  the  angular 
relations  of  the  triangle  members,  and  the  forces  that 
must  be  ap])lied  to  bring  the  members  togetlier. 

The  bridge  comprises  two  TTo-ft.  spans  continuous  over 
the  middle  pier — a  structure  virtually  of  new  type  foi- 
America,  and  tlie  largest  structure  of  its  type  ever  at- 


temporary  l)ent,  and  l-j.")  ft.  farther  will  land  on  a  second 
bent,  1.")o  ft.  north  of  the  Kentucky  end  pier.  On  account 
of  the  deflections  of  the  trusses  as  the  erection  progresses, 
and  the  necessity  of  avoiding  both  undue  stress  in  the 
truss  members  and  excessive  concentrations  of  load  on 
the  falsework  posts,  the  truss  will  be  jacked  np  several 
inches  at  these  temporary  bents  as  soon  as  it  reaches  tliem. 
Similar  jacking  is  done  on  the  Ohio  s])an  previously, 
the  truss  being  jacked  up  successively  at  three  ])oints, 
as  it  reaches  them,  in  order  to  free  the  falsework  on  which 
it  rested  up  to  that  time  and  thereby  allow  this  falsework 
to  be  ])ulle(l,  which  will  eliminate  a  large  part  of  the 
danger  from  drift  in  an  unexpected  flood. 
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The  diagicuu  Fig.  4  is  reproduced  Iroiii  an  erection 
Bketeh.  The  description  of  the  erection  pi'oeedure  is  based 
in  ])art  on  a  statement  prepared  h\  Paul  Tj.  AVolfel,  Chief 
Engineei  of  the  McClintic-^Iarsliall  Co, 

Timber  falsework  is  used  to  support  the  floor  at  every 
second  panel  point  of  the  Ohio  span,  and  plate  girders 
from  the  approaches  are  used  to  span  between  them  to 
carrv  the  intermediate  joints.  At  every  second  false- 
work lient  (that  is.  every  main  triangle  point)  steel  col- 
umns are  built  in,  on  separate  footings,  to  carry  the  truss 
load.  Screw-wedge  jacks  of  250  tons  capacity  on  the 
timber  bents  (Fig.  7)  allow  for  adjustment  of  height. 
Pin  bearings  are  placed  on  the  steel  cohimns,  allowing 
space  for  jacking  up  the  truss  l)y  hydraulic  jacks  (Fig.  6). 

Tlie  Ohio-span  floor  was  first  laid,  by  gantry  traveler 
proceeding  from  L  0  Ohio,  to  L  20,  the  center  ])ier,  and  on 
to  L  18  Kentucky.  Then  working  back,  the  traveler 
placed  the  lower  chord.  Immediately  the  splices  of  the 
chord  were  riveted.  Then  the  chord  was  jacked 
and  lowered  at  its  various  bearings,  to  deflect  it  info 
a  curve  of  such  sha]ie  as  to  allow  the  web-member  con- 
nections to  be  made  most  easily.  This  curve  is  at  its  max- 
imum about  1^2  '^'-  ^ibove  the  true  level  line,  and  at  L  0 
Ohio  is  about  8  in.  l)elow  level. 

Tlie  gantry  being  now  I)iiilt  to  the  height  necessary  for 
truss  erection,  and  the  lower  sections  of  the  posts  placed 
and  spliced  to  the  floor  beams  and  chord,  the  work  on  the 
trusses  was  started  at  the  great  triangle  over  the  center 
pier,  and  is  progressing  toward  the  Ohio  baid<.  To  erect 
tlie  cantilever  work  of  tlie  Kentucky  sjian,  a  creeper 
traveler  was  erected  on  the  top  chord  of  the  L  20, 
U  18  0,  U  18  K  triangle  in  the  latter  part  of  December. 

In  the  erection  of  the  web  members  and  h)p  chord, 
none  of  the  joints  Avill  go  together  without  forcing,  as 
thev  were  laid  out  to  fit  the  true  truss  diagram  when 
stressed  under  full  dead-  and  half  live-load  (3,000  lb. 
per  lin.ft.  per  truss,  full  live-load  being-  equivalent  to 
about  G,000  lb.  per  ft.  per  truss).  The  web  diagonals 
in  general  require  to  be  bent  by  upward  pulling  with  the 
tackle  of  the  traveler,  until  drift  pins  can  be  entered  in 
the  joint,  and  then  the  connection  must  be  forced  into  full 
matching  position- by  drifting  of  a  kind  that  will  tend 
to  put  a  slight  reverse  bend  into  the  member. 

To  connect  the  posts,  large  vertical  forces  are  required, 
for  which  purposes  a  special  jacking  rig  has  been  built, 
to  be  clamped  around  the  post  near  the  top. 
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THE  U-FLOOR  BEAMS  SEEN  FROM  THE  CENTER 
PIER;    GUSSETS    OP    L,    20    AT    LEFT 


FIGS.    6   AND    7.      PIER    SUPPORT   AT    MAIN   PANEL   POINT 
AND  WEDGE  JACK   AT  INTERMEDIATE  PANEL  POINT 

A    Steel    post    is    built    in    the    falsework    under    each    truss    at 
the    four   main    panel   points 

The  Ohio  span  will  be  jacked  up  at  L  12,  L  8  and 
L  4  successively,  to  free  the  falsework.  The  jacking  loads 
range  to  400,000  lb.;  the  greatest  load  on  the  falsework 
columns  will  lie  about  1,;}00,000  Ih.  Finally,  the  Ohio 
end  will  still  be  8.1  in.  low  and  will  have  to  be  jacked  up 
with  1,926,000  lb.  to  jiroiier  level,  which  will  allow  the 
IG-in.  end  rollers  to  be  inserted  and  will  free  the  last  of 
the  falsework  columns. 

Hydraulic  jacks  of  200  and  -"iOO  tons  capacity  are  ])ro- 
vided  for  the  jacking;  Ihey  will  utilize  pressures  up  to 
4,000  lb.  per  sq.in. 

Jacking  the  Kentucky  span  on  the  bents  at  L  8  and 
L  4  will  require  somewhat  larger  forces  than  above  noted, 
and  the  final  jacking  at  L  0  Kentucky  will  require  a  force 
of  2,337,000  lb.  and  a   Ki-in.  raise. 

At  the  end  of  December  the  trusses  are  erected  Ironi 
L  18  Kentucky  to  L  1()  Ohio.  The  creeper  traveler  is  in 
place  on  the  Kentucky  to])  chord  and  is  taking  down  the 
falsework  at  18  and  19  Kentucky.  The  gantry  is  jiro- 
ceeding  with  erection  of  the  Ohio  span.  When  L  12  Ohio 
is  reached,  the  truss  will  be  jacked.  Shortage  of  labor 
has  cau.sed  some  delay,  especially  in  riveting.  The  chord 
splices  and  large  connections  have  114-in.  rivets,  which 
demand  skilled  riveters. 

E.  T.  Eobinson  is  Resident  Engineer  for  the  consulting 
engineer.  A.  Toohey  is  superintendent  in  charge  of  erec- 
tion for  the  contractor. 


30 


!•:  N  (i  I  \  I',  !•;  i:  I  N  (i    n  i-:  w  s 


Vol. 


Ku.   1 


Notes  from   Field  and  Office 
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Diagram   for  finding   column  sectionvS  -A   shaft-sinking    record— Slide-rule    for    regearing 
water   meters — Concrete   pond    curb   good  after    10   years- 
Small  shield  makes  good  record 


C.olunin  Sections  Quirkly    lM)und  by 
Novel  Diagram 

\\\     II.  (i.   NKvni='= 

Tlu'  roluiuii    lormula   i)f   tlir    Aiiicricaii    Kailway    iMiiii- 
luH'i'iui:;  Assin-iat ion  is 

;,  =  l(i,000  —  70- 
'  r 

whore  /;  is  the  unit  load  on  tlu'  column,  in  ])oniHls  per 
isqiiaiv  inch;  /  is  tlu-  unsuiyportcHl  Icn-ith  of  the  nu'inhcr. 
in   inches;  /•  is  the   radius  of  <>-yration  of  th(>  section,   in 


:ind   .<    th 


/'    he    the    total 
-eclioiuil  a I'ea   in 


•EnKineorinfi    Deparlmonl   o(  H.  L,.   Doherty   &  Co.,   t;i»   WaU 
St..    New    York    ('it>-. 


load    in    thousands  ol'  pounds 
s((uare  inches,  thou 


1,000  V  /■/ 1,000 


Ol 


the  h)ur  (piaiitities  to  he  considered,  P  and  /  are 
doterniiued  From  the  coinlitious  of  desi<in.  It  then  re- 
mains to  choose  a  section   for  which  /•  and  A   e.xactly  sat- 

.        /' 

isfy  the  ahoxc  e(|nation,  oi'   in    pi'actice  <;ive  a   loadino- 

(M|ual  to  or  less  than  the  allowahle  p.  In  addition,  any 
other  requirements  demanded  hy  the  sjieeifieations  or  con- 
liitions  of  desiiiiK  such  as  tlie  limiting  value  of  the  ratio 

^  ,  •        , 

-,  nnist  he  sat  isded. 
r 

In  the  diagram,  scales  for  P  and  L  {L  is  length  in 
feet,  /  is  length  in  inches)  are  laid  off  on  parallel  vertical 
lines.  Between  these  is  a  system  of  coordinate  lines, 
radiating  from  the  two  initial  points,  representing  the 
quantities  A  and  /•  res])ectively.  Hence  any  point  he- 
tween  the  scales  for  P  ami  L  has  definite  coordinates,  or 
corresponds  to  a  set  of  values  for  A  and  r.  The  ])roperty 
of  the  diagram  is  that  a  straight  line  hetween  the  points 
on  the  scales  corresponding  to  P  and  li,  respectively, 
])asses  throiigh  all  the  points  whose  values  of  A  and  r 
satisfy  the  equation  with  the  value  of  P  and  L  chosen. 
Hence,  knowing  P  and  /,  a  value  of  A  can  be  assumed 
and  the  necessary  \alue  /■  read,  or  vice  versa. 

Evidently,  any  column  .section  can  he  represented  hy 
a  point,  for  it  has  a  pai'ticular  A  and  r.  And  if  this 
point  lies  on  the  line  through  P  and  L,  it  gives  the  in- 
tensity of  stress  allowed  by  the  column  formula.  If 
above  it,  the  intensity  will  evidently  be  less  than  the  al- 
lowable, and  greater  if  below.     FTence  in  brief: 

Directions — Lay  a  straight-edge  between  the  points  on 
the  scales  for  P  and  L.     If  the  point  whose  A  and  r  are 

LATTICED  CHANNEL  COLUMNS 


No. 
1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
I  I 
12 


Wt.  per 
Depth,   Ft.,  B.  to 
In.    Lb.  B.,  In. 
15    55 
50 

45  9', 
40 
35 
33 
40 
35 
30 
25 

20  5 
35 


12 


10 


No. 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


Wt.  per 
Depth,   Ft.,  B.  to 
Lb.  B 


In. 


30 
25 

20 
15 
25 
20 
15 

13  25 
21  25 
18.75 
16  25 


In.    No. 
24 


In. 


Wt.  ppr 
Depth,      Ft..     B.  to 
Lb.    B.,  In. 

13  75 
1 1 . 25       5 
19  75 
17  25 

14  75       4 
12.25 

9.75     4i 
15.5 

13  31 

10  5 

8.0         4 


A  NOVEL  STRAIGHT-LINE   DIAGRAM  FOR   DETERMINING 
COLUMN    SECTIONS  UNDER   A.   R.   E.   A.    FORMULA 


No. 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 


10 


Web.  In. 

6xi 

8xJ 

8xA 

8xi 
10x1 
10x1 
lOxi 
12xi 
12x1 
1 2x1 
12x| 
I2xi 


PLATE    AND    ANGLE  COLUMNS 

4LS 


3  x2xi 
3Jx2§xi 

4  x3x^ 

4  x3x| 

5  x3^x| 

6  x4x^ 
6  x4x^ 
4  x3xA 

4  x3x| 

5  x3ix^ 

6  x4x5 
6  x4xiJ 


No. 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 


W'eb,  In. 
12xi 
12x1 
12xi 
12xi 
12x| 
12x| 
14xi 
14x1 
I4x^ 
I4x| 
14x1 


4LS 
6x4x5 
6x4x5^ 
6x4x4 
6x4x^ 
6x4x* 
6x4x1 
6x4x1 
6x4x5 
6x4x| 
6x4x| 
6x4x1 


2PIS 
14x  i 
14x  h 
14x  \ 
14x  I 
Hx  i 
14xU 
14x  t 
14x  t 
14x  I 
14x  \ 
14x1 
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ilio.se  for  tlu>  section  considcrcMl  lios  on  or  above  the  line, 
the  intensity  of  stress  will  1)e  eqnal  to  oi-  less  than  that 
allowed  by  the  forniiila,  and  tlie  section  may  he  used  if 
desired. 

E.rawple—P  =  170,000  Ih.,  />  =  'M)  It.  'Fhen  any 
one  of  sections  9,  12  and  41  will  he  safe,  and  we  nso  9, 
which  is  two  12-in.  by  -'JO-lb.  channels  latticed,  as  haviniz- 
the  smallest  area. 

Cond)ined  bending  and  com])ressi()n  may  he  treated  in 
exactly  the  same  manner  if  we  use  instead  of  P  the  quan- 
11 


tity     P  +  M 


where  M   is   the   bend  in"'  moment   in 


iiieh-])ounds  and  //  is  the  distance  to  the  extreme  fiber  of 
the  section  in  inches.  Tliis,  of  course,  necessitates  a  solu- 
tion by  trial,  which  is  without  dilhculty. 

Method  of  Plottix(;   Dtaokam 

The  following  is  the  metliod  of  plotting  a  similar  dia- 
gram for  any  column  formula  of  the  straight-line  ty])e. 
The  theory  is  omitted  for  the  sake  of  brevity,  but  is  com- 
paratively simple. 

Assume  the  foi-mula  adopted  as 


P 


X 


yl 

r 


the  /  scale  at  the  values  / 


the  quantities  being  defined  as  hefore  and  X  and  Y  being 
the  coefficients  in  the  foi-mula. 

Then:  (T)  Lay  off  on  parallel  lines  the  quantities  P 
and  L  to  any  desired  scales;  (2)  constru(;t  the  coordinate 
lines  for  ^1  so  that  they  pass  through  the  zero  point  of 
the  L  scale  and  intersect  the  P  scale  at  the  points  P  = 
AX ;  (3)  construct  the  coordinate  lines  for  r  so  that  they 
pass  tlu'ough  the  z(»ro  ])oint  of  the  P  scale  and  intersect 

X 

y 

For  convenience,  on  the  A  and  /•  coordinates  plot  known 
sections  for  reference,  although  A  and  r  may  be  read 
directly  from  the  diagram  and  a  suitable  se(4ion  selected 
if  desired. 

A  disadvantage  of  the  diagram  is  that  a  slight  inac- 
curacy is  introduced  by  unequal  shi'inkagc  of  the  ])apcr. 
This  is  usually  negligible.  Anothei-  disadvantage  is  the 
limitation  of  accuracy  by  size.  This  objection  is  small 
hei'e  and  can  be  entirely  overcome  by  the  use  of  different 
diagrams  for  different  classes  of  Avork,  as  building  col- 
umns and  bridge  upper  chords. 

Advantages  of  the  diagram  are:  Speed  of  computation, 
combined  with  all  accuracy  iisually  ncccssarv;  c(jm|)a(t- 
ness,  as  com])arc(l  to  tables;  ease  and  simplicitv  of  con- 
sti'uction  and  use.  (irajihical  comparison  of  the  weight- 
efficiency  of  different  sc(4ions.  when  the  points  are  plotteil 
on  the  diagram.  For  example,  the  latticed-channel  col- 
umns have  their  metal  better  distributed  than  the  plate- 
and-aniile  columns. 


Shaft  Sunk  252  Ft.  in  31   Days 

What  is  claimed  to  be  a  world's  record  in  shaft-sinking 
was  made  by  the  Crown  Klines  in  its  Xo.  14  shaft,  located 
in  the  Bovysers  Reserve  (ni  the  South  African  Rand.  Ac- 
cording'to  A.  Cooper  Key  in  the  J'Jiif/inccriin/  diul  Miiiini/ 
Journal,  in  the  30  days  of  Se])teml)er  and  the  first  day  of 
Octob(-i',  this  shaft  was  sunk  2  Ki  ft.  and  (>  ft.  respectively, 


totaling  252  ft.     It  is  circular,  21   ft.  <>  in.  diameter  before 
l)ricking,  20   ft.   inside  lining. 

'^i'he  sinking  was  done  with  the  aid  of  .»()  natives,  woik- 
ing  90  shifts.  Fi\e  Ingersoll-Hand  )nachii)es  were  used- 
per  sliift.  To  break  the  9,120  tons  of  rock  excavated, 
()7  cases  of  gelatin  were  consumed.  'I^iis  rock  was  hoisted 
in  a  3-toii  bucket,  the  hoisting  being  done  by  one  steam 
engine  connected  with  two  hoilei's. 

The  ])re\ious  siid<ing  I'ecord  was  made  by  the  Modder 
Deep  Le\els  in  .April,  1912,  when  234  ft.  was  sunk  in 
one  of  the  twin  shafts.  This  sliaft  had  three  compart- 
ments, two  measuring  r)x()  ft.  and  onv.  fix()  ft.  The 
Modder  Deep  b(>at  the  record  cr(>ated  a  month  earlier  in 
the  southeast  shaft  of  the  Modder  (government  Gold 
j\lining  Areas  by  the  narrow  margin  of  a  foot.  This, 
in  turn,  was  an  advance  from  the  213  ft.  of  the  Modder 
Deep  constituting  the  prcAious  record.  Previously  the 
best  record  was  that  of  the  Brakpan  Mines,  made  as  far 
back  as  July,  1907. 

The  1912  records,  now  surpassed,  were  made  at  a  depth 
of  2,000  to  2,500  ft.,  whereas  the  total  depth  of  the  Crown 
-Mines  new  shaft  is  about  1,000  ft. 


Slide  Rule  for  Regearing  Water 
Meters 

A  slide  rule  devised  for  the  use  of  nontechnical  employ- 
ees of  a  water-works  in  computing  combinations  of  change 
gears  was  described  and  ])ictured  in  Einiweenncj  News, 
Oct.  2G,  191(5,  ]).  800.  The  same  scheme  has  been  em- 
jiloyed  by  the  originator,  V.  L.  Bock,  Assistant  Engineer. 


8L1])1<:   KCLIO   FOR   RBGEARINC    W.VTIOR    MIOTERS 

Distribution  Section,  St.  Louis  \\'atcr  Works,  in  a  circulai- 
rule  that  is  more  compact,  more  easily  made  and  more 
convenient  to  use.  As  shown  in  the  accompanying  sketch, 
it  consists  of  two  concentric  disks,  the  outer  edge  of  the 
iimer  one  and  the  inner  c{^^y^^'  of  the  outer  one  cutting  the 
numbered  radial  lines.  A  I'otating  pointer  takes  the  place 
of  the  pointer  or  hair-line  rider  of  the  straight  rule.  The 
new  rule  is  used  as  directed  in  the  sketch:  it  is  first  re- 
quired to  knpw  the  number  of  teeth  on  the  old  gears  and 
tlie  accuracv  of  the  meter  with  them. 
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Concrete  (-urh  of  Park    Poiuls 
I  hi  injured  After   10  Years 

I>^    How  \i;it   L  \  III  i;()i'^'' 

\\'iiiliii,i:  ;m(l  sl\atin_u  |'i>ii(l>  were  Ixiilt  in  llir  piililic 
paiks  of  Kail  l^ivcr,  Mass..  \aivinu  fniiii  aliniit  '  |  to  ! 
acre  of  wator  suriaco.  'Vhv  mMri:iii>  wcir  imt  n-Linlar 
curves  oonnccti'd  by  tanucnts,  Uiil  a  scric-  of  in-f.i:ii!ar 
curves  with  no  strai.^lit  lines  whatever.  .Mkac  llic  water 
line  was  a  strij)  of  san<l  with  ahoul  a  1  in  !<)  |iiieh  and 
2  ft.  wide,  and  snri'onndini;-  this  strip  of  .-and  \\a-  a  ina- 
radani  walk,  both  exlendinu-  tMitirely  around  tlu'  |>onds. 

The  wave  action,  when  a  slroii<i-  wind  blew,  eaused  the 
sand  and  then  gradually  the  walk  to  wash  down  and 
heatter.  resulting-  in  a  very  ra^ued  margin. 

Some  t'oriH  of  eurhinu'  wa-^  neeessary  to  eoidine  the 
■water  to  its  original  limits.  To  cut  a  stone  curb  to  tit 
the  series  of  irregular  curves  and  set  it  to  withstand  frost 
ac-tion  and  ice  pressure  would  have  entaile(l  considerable 
cost,  inasmuch  as  each  stone  would  ha\e  to  he  cut  on  a 
curve  to  fit  its  special  position,  and  |)rohahly  no  two  stones 
would  be  alike.     Consequently,  a  concrete  turb  was  de- 


CROSS- SECTIONS   OF    COXCKETE    CURB 

cided  upon  as  the  cheapest  and  simplest.  The  left-hand 
sketch  shows  the  curb  in  perspective,  while  the  right-hand 
sliows  the  cross-section  adopted. 

The  back  and  face  of  the  curb  slo])e — the  back  in  order 
to  present  less  resistance  to  frost  action,  and  the  face  to 
allow  the  ice  to  slide  readily  upward  when  expanding  and 
not  force  the  curb  out  of  alignment.  The  writer  has 
seen  the  ice  forced  up  and. over  the  top  of  the  curb,  due 
probably  in  a  great  measure  to  the  heavy  vibration  caused 
by  hundreds  of  skaters  gliding  over  ice  having  less  than 
11/2  ft-  of  water  under  it.  A  foundation  of  cinders  was 
made  because  in  long  cold  spells  the  water,  by  forming 
into  ice  and  by  seepage,  would  likely  be  at  a  lower  eleva- 
tion than  the  curb.  As  cinders  were  ])lentirul  and  could 
be  had  for  the  hauling  they  were  also  placed  as  a  backing 
against  the  curb. 

The  curb,  as  shown,  served  to  retain  the  surrounding 
walks  some  12  in.  higher  than  the  bottom  of  the  ]ioiul. 
The  curb  was  divided  into  20-ft.  lengths  by  expansion 
joints  and  laid  in  alternate  blocks  to  facilitate  their 
construction,  and  to  provide  for  the  placing  of  dowels. 


♦Superintendent,   FaH   River    (Mass.)    Park   Department. 


The  roiiiis  were  of  the  usual  construction,  except  the 
lonii  to  hold  up  thc!  fac(!  (d'  the  curb,  which  was  No.  I 
planed  spruce,  greased.  'I'hey  were  elected  in  a  con- 
tinuous run,  ke])t  about  a  day  ahead  of  the  concrete  and 
adjusted  linally  for  line  and  grade  just  previous  to  placing 
the  (OIK  rete.  The  expansion  joints  were  formed  by 
])laeiiig  one  thickness  of  three-ply  tarred  pay)er  against  the 
end  of  the  liiiished  section  before  constructing  the  ad- 
joining length.  To  prevent  the  eiirh  fioni  being  forc(!d 
out  of  alignment  two  -yi-in.  diameter  wrougbt-iron 
dowels  IS  in.  long  were  placed  at  each  joiid  half  their 
length  ill  eai'h  section.  These  dowels  were  wrapped  in 
])apcr  and  earefnlly  |)lace(l  to  pre\cnt  any  bond  between 
the  dowel  and  the  concrete.  I)y  this  means  contraction 
and  expansion  were  provided  for.  but  forces  tending  to 
throw  the  sections  out  of  alignment  were  ))revented. 

The  top  of  the  curb  and  its  face  were  troweled  and 
finished  similarly  to  ordinary  granolithic  work.  The  body 
of  the  concrete  was  a  mixture  of  one  part  portland  ce- 
ment, three  parts  coarse  .sand  and  five  parts  crushed 
granite  of  No.  2  size  (%  to  IVii  in.).  The  mix  was  placed 
rather  wet  in  G-in.  layers,  to  save  excessive  tamping 
against  the  forms.  The  concrete  was  spaded  against  the 
back  and  toe  of  the  curb  to  insure  as  smooth  a  surface 
as  possible.  The  surface  layer  on  the  face  of  the  curb 
was  placed  by  plastering  against  the  forms  ahead  of  the 
concrete  (keeping  the  plastering  just  above  the  concrete), 
insuring  a  complete  bond,  but  gi\ing  a  varying  thickness 
of  the  surface  layer  from  1/4  to  1  in.  At  no  place  was 
the  body  of  the  concrete  allowed  to  approach  the  outer 
surface. 

The  concrete  was  left  1  in.  low  on  the  top  of  the  curl) 
and  was  immediately  covered  to  the  top  of  the  form  witli 
a  1 :  2  surf;;ce  layer  in  which  the  aggregate  was  coarse 
sand  mixed  half-and-half  with  fine  crusher  dust  and 
colored  with  lampblack.  The  face  form  was  carefully 
removed,  and  the  face  and  top  of  the  curb  were  floated 
and  troweled  to  a  hard  smooth  surface.  The  jointer 
was  run  at  each  expansion  joint  and  in  the  middle  of  each 
section,  gi\  iiig  the  appearance  of  10-ft.  stones.  A  curved 
edger  was  run  over  the  junction  of  the  top  and  face  of 
the  curl). 

Two  ponds  were  thus  encircled  at  a  total  cost  of  $1.69 
jjer  ft.,  there  being  1,621  lin.ft.  This  cost  includes  every 
item  connected  with  the  work,  which  was  done  in  1906 
and.  excejjt  for  the  natural  10  years'  wear,  is  in  good  con- 
dition. 


Small  Sewer  Tunnel  Makes  Rapid 
Progress  by  Shield  Work 

In  tunneling  for  a  48-in.  concrete  circular  sewer  in 
AVest  Water  St.,  northward  from  Florida  St.,  ^Milwaukee. 
AVis.,  highly  satisfactory  results  have  been  obtained  on 
one  section  by  using  a  shield.  The  soil  is  fairly  stable  and 
compressed  air  is  not  required;  in  fact  an  unbreasted  face 
can  bf  maintained  most  of  the  time.  In  spite  of  this  con- 
dition the  contractor's  superintendent  was  convinced  that 
he  could  do  better  with  a  shield  than  with  square  timber- 
ing as  employed  in  other  sections  of  the  same  work.  The 
shield  was  built,  and  experience  has  justified  its  use.  The 
rate  of  advance  obtained  is  two  or  three  times  as  great  as 
with  timbered  excavation.  The  maximum  has  been  3i 
ft.  in  two  10-hr.  shifts. 
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Tlio  shield  is  7  ft.  in  diameter  and  about  9  ft.  lono^.  Its 
uliell  ])Iate  is  stiffened  by  a  circular  girder  inside  in  the 
Usual  way,  and  extends  forward  to  a  bi'acketed  cutting 
edge  of  equal  lengih  all  aroniid  (no  hood).  The  tail  is 
long  enough  to  permit  of  laving  up  four  or  five  rings  of 
the  wood  segmental  lining  that  is  used  to  hold  the  exca- 
vation before  concreting.  There  are  seven  jacks,  but  usu- 
ally only  a  few  of  them  are  used.  The  heading  foremen 
have  acquired  skill  in  selecting  and  controlling  the  jacks 
so  as  to  guide  the  sliiehl  in  alignment  or  grade  as  local 
conditions  require.  At  the  start  of  the  work  they  were 
without  shield  experience  and  the  path  of  the  shield  was 
rather  sinuous,  diverging  by  several  inches  to  one  side  and 
to  the  other.  After  a  few  hundred  feet,  however,  they  be- 
cann  skilled  enough  to  secure  a  very  satisfactory  straight 
path  and  could  guide  the  shield  at  will. 

The  lining  consists  of  4x5-in.  wooden  cants  or  seg- 
ments, with  the  5-in.  side  radial.  The  tunnel  wall  is  to 
be  9  in.  thick  (net),  of  unreinforced  concrete.  This 
thickness  gives  4  in.  leeway  on  either  side,  to  allow  for  di- 
vergences of  the  timbered  excavation  from  true  line  and 
gi-ade.  The  concrete  is,  of  coui-se,  carried  tight  up  against 
the  timbering. 

The  soil  is  a  sandy  clay  occasionally  somewhat  fibrous, 
locally  called  marsh  clay,  overlying  a  peaty  stratum  over 
sand.  The  tunnel  is  lo  to  25  ft.  below  street  surface. 
The  section  on  which  the  shield  is  employed  is  being  con- 
structed by  John  F.  Casey  Co. 

The  5-in.  thickness  of  M'ood  cant  lining  appears  to  be 
ample  to  resist  the  jack  pressure  required  in  forcing  the 
shield  forward.  The  lining  compresses  visibly  for  some 
30  ft.  back  of  the  shield,  and  in  some  instances  exidences 
of  compression  have  been  noticed  as  far  as  100  ft.  back. 
No  ill  results  of  this  compression  have  been  observed, 
howfvei'.  Concrete  will  not  be  placed  until  the  entire 
length  of  the  shield  section  is  completed. 

The  shield  is  advanced  about  18  in.  at  each  shove,  the 
cutting  edge  ))eing  forced  into  the  soil  after  the  middle 
portion  of  the  face  has  been  excavated  ahead.  The  shove 
brings  down  about  half  the  amount  of  material  dis])laced 
at  each  advance,  and  this  requires  only  to  be  shoveled  out. 
Subsequent  excavation  of  the  central  part  of  the  face  is 
done  by  mattock. 

The  speed  of  advance  of  the  method  is  essentially  due 
to  the  assistance  to  excavation  by  the  shove  of  the  shield 
and  eliminating  the  delay  due  to  timbering,  as  the  seg- 
ments are  easily  and  quickly  placed. 

This  sewer  is  part  of  the  elaborate  interceptor  system 
now  being  built  under  the  Milwaukee  Sewerage  Commis- 
sion, T.  Chalklev  Hatton,  Chief  Engineer. 


FINE  AGGREGATE 


<;eoK'rai)liic  Positions  of  Kamiliar  Points  may  be  obtained 
from  l)ulletins  pubHshed  b\-  the  ITtiited  States  Geological  Sur- 
ve\-.  These  give  latitudes  and  longitudes  of  marks  at  cross- 
roads, township  corners,  etc.,  throughout  given  ateas.  One 
for  the  middle   northwestern   states   has  just  been  Issued. 

Accurate  Triansiilntion  for  a  Lar^e  Bri<lft"e — To  locate  the 
piers  of  the  Metropolis  Bridge  over  the  Ohio  River  on  the 
new  Paducah  &  Illinoi-s  R.R.  line  of  the  Chicago,  Burlington 
&  Quincy  Ry.,  very  precise  triangulation  work  was  done.  The 
low-water  lines  of  the  river  are  about  2,800  ft.  apart,  and 
the  entire  length  of  steelwork  is  5,480  ft.  A  base  2,000  ft. 
long  (approximately)  was  laid  out  on  each  bank,  with  one 
of  its  ends  on  the  bridge  axis.  Measurement  of  these  bases 
by    refined    tape    methods    deteimined    their    lengths    with    a 


probable  erior  of  1 :  1 14  million  and  1:2  million  respectively. 
Then  the  twelve  angles  of  the  quadrilateral  were  measured 
with  a  10"  transit  having  8-in.  circle.  The  greatest  error  of 
closure  was  3".  These  eriors  were  distributed,  and  the  long 
sides  of  the  quadrilateral  computed.  Taking  the  plan  dis- 
tances between  piers  and  a  fixed  location  for  the  first  pier, 
the  angles  to  the  several  pier  centers  were  computed.  To 
locate  the  piers  the  best  angle  from  the  ends  of  the  base  was 
chosen,  and  one  transit  set  to  this  angle  while  another  was 
lined  to  range  in  the  bridge  axis.  No  final  check  on  span 
lengths  will  be  obtained  until  the  bridge  superstructure  is 
completed,  as  the  only  long  tape  available  for  measuring  be- 
tween piers  was  not  standardized.  However,  the  longest  span 
of  the  bridge,  the  great  720-ft.  channel  span  on  the  Ken- 
tucky side,  joined  up  with  all  desired  accuracy.  W.  McCready, 
Principal  Assistant  Engineer,  carried  out  the  survey  work, 
under  C.  R.  Fickes,  Chief  Engineer.  Paducah  &  Illinois  R.r! 
Joints  Between  Ca.st-Iron  and  Wood-Stave  Pipe^i — Where 
special  castings  for  hydrant.s,  valves  and  other  connections 
are  inserted  in  wood-stave  pipe,  necessitating  a  lead  joint 
between  wood  and  iron,  leakage  is  liable  to  occur  owing  to 
lack  of  adhesion  between  wood  and  lead.  The  difference  in 
density   of   the   two    substances    makes    the   proper   calking   of 


Welded  Steel  Sleeve 

'4  "Wood-stave 
Pipe 

METHOD  OF  FORMING   JOINTS  BETWEEN  CAST   IRON 
AND   WOOD 

the  lead  packing  piactically  impossible.  T.  Pridham,  in  the 
"Commonwealth  Engineer"  (Australia),  shows  a  method  ol 
remedying  this  defect  by  providing  a  joint  that  can  be  made 
fairly  water-tight  even  under  high  pressure.  The  accom- 
panying sketch  is  self-explanatory. 

Unloadinjsr  Paving-  Bloekst  with  a  portable  derrick  is  shown 
in  the  accompanying  illustration.  The  blocks  are  2x5xl2-in. 
asphalt,  furnished  and  laid  by  the  Asphalt  Block  Paving  Co., 
Toledo,  Ohio,  for  the  paving  of  Shaker  Boulevard  between 
North  Moreland  and  Coventry,  suburbs  of  Cleveland,  Ohio. 
The   blocks   were   unloaded   from   the   railway  cars   by   placing 


POHTAULK    DI'IRIIM'K    IXl.o.A  I  >  l.\t ;    I'AXIXC    CLOCKS 

them  in  cages,  like  those  shown,  each  cage  holding  about 
100  blocks;  these  loaded  cages  were  lifted  from  the  cars  and 
placed  on  motor  trucks  by  a  portable  derrick.  Another  der- 
rick of  the  same  type  was  kept  out  on  the  road  to  unload  the 
truck,  as  shown  in  the  illustration.  The  cages  were  dumped 
and  the  blocks  neatly  piled  by  a  crew  of  two,  between  trips 
of  the  truck.  The  derrick  is  moved  from  place  to  place  by 
coupling   it   to   the   motor   truck. 

Mixed    AVagons    Can    Be    Started    by    a    Steam    Siiovel,    as    is 

pointed  out  in  Bulletin  18  of  the  Osgood  Co.  When  wagons 
become  mired  in  the  loosely  excavated  material,  so  that  it  is 
difficult  for  the  teams  to  start  them,  the  dipper  of  the  shovel 
can  be  placed  at  the  rear  end  of  the  wagon  and  by  means  of  a 
slow  thrust  from  the  crowding  or  boom  engines,  or  by  swing- 
ing the  shovel,  the  wagon  is  forced  to  travel. 
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A  l.ooMr-l.t'iif  \<)l<>lt04ik  oT  liMciliR  clolh  ih  urKi'tl  liy  liny  ( '. 
)l;ii<lmim,  Hox  4riri,  ]{alli(>ii   IIi'IkIiIh,  (\  /.      lie  niiy8: 

Shfcts  «il'  tills  Hurt  luivo  a  very  «lfrl(|i'<l  ndvanla^i'  over 
jiiipci  slici-ts  ill  thai  r()|)li>s  of  noti-s  iiiay  In-  ri'a<lll.\'  (ilitaliu'd 
iiv  hi  ni'prlnt  iiiK.  iuiil  .sUctclics  may  ln'  Iracrd  from  inaKa/liirM 
aiul  olJHT  oiitsiilc  sourcf.M.  Matlrr  iiiav  also  be  t  y  pfwrlt  t<'ii 
on  till'  clolh  sluM-ls  and  clrarly  Idiioinlntrd  If  a  black  ribbon 
Is  used,  and  a  black  carbon  copy  be  madi"  of  Ibr  itvit.mc  nidi- 
of  tlic  cloth  by  the  simple  process  of  reversinj;  the  cafbon 
sheet.  As  traclnn  cloth  can  be  secured  with  different  iMillnns. 
such  as  cross-section  and  profile,  almost  any  soil  of  iioii'S 
desired  by  an  eiiKlneer  can  be  maib>.  An  additional  advantage 
is  Kained  over  papi'i'  inasmuch  as  the  cloth  is  less  liable  lo 
liar  «>iit  at  the  hlndinn  iliins  of  the  loose-leaf  binder.  The 
cloth    will    also   bear   a    ^;real   deal    more    wear    than    paper. 

.SiiUiiKTiiiu'  II  ll«»|)|M'r  Scow  ill  the  TTawaiInn  I.slandH  Ih  Hhowii 
in  tlie  iipjier  vit>w.  The  .sco^v  helouRS  to  the  Hawaiian 
DredKinw  Co.,  is  04x36  ft.  in  plan  by  13  ft.  deep  and  draws  4 
ft.  linht  and  10  ft.  loaded,  the  loading  capacity  beiiiK-  300 
cu.yd.  Some  time  aso  the  scow  broke  loose  in  a  storm  and 
ilrifted  on  the  rocks.  An  anchor  .scow,  brouKht  aloiiKside 
duriiif;  the  voil\  of  examination  to  determine  the  possibilities 
of   rebiiildint;    added    to    the   damage   by   collidinn    with   the   al- 


lllllMiilf  AMitlinH-llloeU  l'ii\ ciiiciil  is  now  bein^  laid  in  the 
same  manner  that  wood-block  pavement  haH  been  conHtructed 
under  similar  conilltlonH.  Ib'lween  i-.ich  row  of  lilorks  a 
nari-ow    slilp   of   wood    or   lalb    Is    iilacerl    so   as   to   sc'paratc>    the 


SCOW    BOTTOM    UP    WITH    REPAIRS    MADE:    RIGHT    SIDE 
VV  AND  O.   K. 

ready  wrecked  scow.  The  scow  had  cost  $15,000  to  build,  and 
it  was  estimated  that  the  repair  charge  would  amount  to 
$:?,000.  The  actual  repair  cost  reached  $6,000.  To  repair  the 
bottom,  the  scow  was  rolled  over  in  the  water,  it  beinj?  shown 
upside-down  in  the  upper  view.  The  lower  view  shows  the 
hull   rishtside   up  again,  after  repairs  had   been  completed. 

I'ipe.s  Fir.st  Are  .struts.  Then  Draln.s — Rudoli)h  N.  Maxwell, 
:i.")41  Trimble  Ave.,  Cincinnati,  calls  attention  to  a  retaining 
wall  of  the  Pennsylvania  R.R.  at  Torrcnce  Road  station,  near 
(Mncinnati,  in  the  recent  building  of  which  lengths  of  cast- 
iron  pipe  were  used  first  as  bracing  for  the  foundation  trench 
and  ultimately  as  weep  holes.  The  excavation,  which  was 
some  15  ft.  deep,  had  been  very  heavily  timbered  to  prevent 
the  hill  above  from  sliding.  The  crossbraces  or  struts  that 
ran  from  front  to  back,  holding  the  horizontal  rangers  in  po- 
sition, consisted  mainly  of  8xSs,  but  these  were  placed  so 
closely  together  that  it  would  have  been  unwise  to  leave  them 
in  the  concrete.  Not  only  would  they  have  considerably  re- 
duced the  concrete  volume  of  the  wall,  but  they  would  also 
have  endangered  it,  owing  to  the  swelling  of  the  wood  during 
concreting.  To  overcome  the  difficulty,  heavy  2-in.  cast-iron 
pipe  was  substituted  for  the  wood  crossbraces  before  con- 
creting. The  pipe  was  cut  to  the  proper  lengths,  and  as  one 
pipe  was  fitted  alongside  a  corresponding  wooden  brace,  the 
brace  was  removed.  This  was  continued  until  all  the  struts 
had  been  taken  out  and  only  the  pipe  remained. 

Movin;?  a  Town  of  51  houses  would  seem  to  be  a  job  of 
some  magnitude,  but  a  contract  for  this  very  work  has  been 
let  by  the  Town  of  Barfleld,  Ark.,  to  J.  N.  Thompson,  of  New 
Madrid,  according  to  press  dispatches.  Barfleld  is  located  on 
the  Mississippi  River,  and  caving  banks  have  necessitated  the 
construction  of  a  loop  in  the  levee  at  this  point.  The  houses 
are  to  be  moved  back  out  of  the  loop,  and  the  cost  of  the 
moving   is   estimated   at   $10,000. 
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ASl'HALT-BLOCK   PAVING  ON  GRADES 

rows  by  %  to  Vi  in.  The  view  shows  a  pavement  being  put 
down  in  this  manner  on  the  Albany  Post  Road  in  the  village 
of  Dobbs  Ferry,  N.  Y.  A  total  of  40,000  sq.yd.  was  laid  on  this 
contract  by  the  Hastings  Pavement  Co.,  New  York  City. 

In  I'ateliiuK  a  Brick  Pavement  on  the  Warrensville  road, 
neAr  Cleveland,  Ohio,  a  small  Schramm  portable  air  com- 
pressor and  .1  pneumatic  tool  were  found  useful  and  econom- 
ical. The  pavement  was  comparatively  new  and  was  dam- 
aged, it  is  claimed,  by  a  heavy  motor  truck  before  the  found- 
ation concrete  had  properly  set.  The  edges  of  the  patch  were 
first   cut   with   the   pneumatic   tool,    the   ends  of  the   brick   be- 


ATR   TOOL   USED   FOR   IdAKING   PATCHES   IN   A 
BRICK    PAVEMENT 

ing  carefully  cleaned  of  all  old  mortar.  The  main  part  of  the 
patch  was  then  broken  up  and  removed  with  a  sledge  hammer 
and  pick.  The  air  tool  was  also  used  to  clean  the  biick, 
which  were  to  be  relaid.  The  two  men  shown  in  the  ac- 
compan>ing  view   comprised   the   whole   repair  gang.. 

Contracting  in  the  "Dry"  States  will  not  appeal  to  many 
hearties.  The  paving  specifications  of  Arkansas  City,  Kan., 
(and  of  other  Kansas  municipalities,  too)  contain  this  provi- 
sion: "Alcoholic  Liquors — All  work  under  this  contract  shall 
be  executed  without  the  excessive  use  of  alcoholic  liquors 
by  the  contractor  or  his  foreman.  The  use  of  the  same  shall 
be  considered  sufficient  cause  for  declaring  the  forfeiture  of 
this  contract."  What  constitutes  "excessive"  use  of  inebriat- 
ing fluids  evidently  depends  on  the  convictions  of  the  engi- 
neer. Experience  sometimes  leads  to  the  belief  that  alcohol 
is  to  a  construction  foreman  what  gasoline  is  to  the  auto- 
mobile. 
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Concerning   the    Miami  Flood  Studies 

Tlie  Miami  RiAcr  tlood-jji'otcctioii  |)r()j('ct  is  so  novel — 
wo  might  indeed  say  so  nn])i'e('e(l(Mited — that  there  is  Ihc 
more  satisfaetion  in  knowin<>-  of  tlie  elahorate  enjiineerinp; 
investioations  on  which  it  was  hased.  No  other  constiaie- 
tion  project  in  recent  years  has  had  as  thorougli  prelim- 
inary work  done  on  it. 

The  engineers  faced  new  prohlems.  They  felt  it  due  tlie 
prohlem,  due  themselves  and  the  ]ieople  of  the  valley,  that 
every  step  in  the  planning  should  he  questioned  and  in- 
vestigated until  all  chance  of  douht  was  removed.  ]\Ioney 
enough  was  available  to  pay  for  this  investigating,  fortu- 
nately. 

Controlling  the  floods  of  a  2,500-mi.  area  has  not  been 
accomplished  before;  certainly  not  in  America,  and  no- 
where for  so  flashy  a  stream  as  the  Miami.  It  was  clear 
that  new  means  and  methods  would  have  to  be  devised. 
The  starting  difficulty,  however,  was  that  the  data  for 
the  problem  were  lacking. 

To  begin  with,  it  was  necessary  to  find  how  great  a 
flood'  may  come  to  pass  in  the  Miami  Valley.  Prior 
storm  and  run-off  studies  have  dealt  with  short  rainfalls, 
something  radically  distinct  from  the  great  storms — great 
in  area,  duration  and  intensity — that  were  in  question 
here.  Therefore  a  new  line  of  study  had  to  be  under- 
taken, flood-storm  research  and  analysis  of  future  storm 
probabilities.  The  forecasting,  of  course,  had  to  be  done 
in  the  light  of  what  has  happened  in  the  past  in  all 
parts  of  the  country  having  similar  conditions  of  climate. 
To  be  safe  in  the  forecast  it  was  necessary  to  search 
the  entire  world's  records  for  all  pertinent  data. 

The  nature  of  the  flood  research,  and  the  reasoning- 
based  on  it,  are  sketched  in  this  issue.  In  subsequent 
issues  of  Eiigiiiccriiif/  Ncii's  further  jiroblcms  of  the 
Miami  work  will  be  discussed. 

The  District  is  planning  to  ])ul)lisli  ultimately  its  most 
important  engineering  studies  in  the  form  of  separate 
monogra])hs  or  reports.  Needless  to  say,  these  mono- 
graphs will  be  valued  contributions  to  the  ]oermanent 
records  of  civil  engineering.  They  will  also  furnish  the 
material  for  a  fuller  and  better  understanding  of  the 
]\riami  Conservancy  Avork  than  can  be  obtained  otherwise. 
In  the  meantime,  however,  the  brief  sketches  of  the  work 
given  by  our  present  articles  afford  a  more  general  jier- 
spective  of  the  work  than  has  yet  been  made  available 
to  the  engineering  reader. 

It  is  a  fact  that  outside  of  the  group  of  men  who  co- 
operated in  the  work  of  the  Conservancy  District  few 
engineers  have  grounds  to  bo  othor'wise  than  skeptical 
and  doubtful  about  the  soundness  of  the  project.  They 
know  that  the  scheme  contains  new  elements,  but  they 
have  not  been  told  why  these  are  necessary,  why  simjiler 
and  better-known  expedients  would  not  suffice,  or  Jiow  the 
Miami  engineers  have  assured  themselves  that  the  new  ex- 
pedients will  work.  Our  series  of  articles  will  supply 
answers  to  these  questions.     It  should  suffice  to  remove 


the  doubts  and  skepticism.  The  (uiterprise  deserves  to 
1)0  understood  and  Ix;  believed  in  by  the  entire  engineer- 
ing profession. 

The  work  is  a  monument  to  the  men  engaged  in  it.  The 
main  credit  belongs  to  its  leader,  Arthur  E.  Morgan, 
Chief  P]ngiiioor.  But  the  men  in  the  organization  which 
he  brought  together  contributed  knowledge,  ability  and 
faithfulness  in  remarkable  degree,  and  their  pai't  in  the 
results  is  equally  worth  remembering. 

m 

Work  for  the  Successor  of  the  Joint 
Committee  on  Concrete 

The  final  report  of  the  Joint  Committee  on  Concrete 
and  Reinforced  Concrete,  noted  in  this  issue,  is  an  im- 
portant and  praiseworthy  document.  In  a  way  it  marks 
the  end  of  a  structural  era  for  by  it  the  period  of  doubt 
i-egarding  the  design  of  reinforced  concrete  is  definitely 
brought  to  a  close.  Through  the  medium  of  a  score  of 
well  qualified  experts  the  developed  knowledge  of  a  decade 
of  reinforced-concrete  designing  has  been  crystallized  so 
that  in  fact,  if  not  always  in  form,  it  can  be  used  as 
a  standard  for  some  years  to  come.  In  the  main,  the 
criticisms  of  the  past  four  years  have  proved  most 
salutary  and  the  objections  to  the  earlier  reports  have 
been  considered  and  satisfied  by  correction  and  addition. 

It  is  too  much  to  expect  that  there  will  be  no  opposi- 
tion to  some  of  the  details  of  design,  or  tliat  the  objectors 
will  invariably  be  wrong.  Universal  acceptance  of  any 
theory  is  practically  impossible  and  when  theory  encroaches 
so  far  on  the  realm  of  empiricism  as  does  the  chapter 
on  the  flat-slab  floor  in  this  final  report,  it  would  be 
indeed  strange  if  other  theories  equally  defendable  did 
not  find  their  ))i'opounders.  Such  criticisms  and  objec- 
tions will  undoubtedly  come,  but  as  an  ultimatum  on 
design  the  report  comes  well  within  the  limits  of  error 
permitted  all  joint  efforts  of  this  sort. 

Design,  however,  is  only  a  part  of  the  problem  of 
structures,  a  most  important  part,  to  be  sure,  and  one 
in  which  it  is  easy  to  be  didactic.  In  concrete  it  happens 
to  be  the  part  which  though  the  subject  of  more-or-less 
argument  has  been  the  source  of  the  least  trouble  in 
]iractice.  One  has  only  to  read  the  storie.s  of  concrete 
failures — complete  or  partial,  sudden  or  continuous — to 
realize  that  the  essence  of  concrete  construction  is  the 
manufacture  of  the  material  and  that  its  future  stands 
or  falls  u])on  a  better  knowledge  of  that  material.  And 
for  this  phase  of  concrete  the  final  report  of  the  Joint 
Committee  has  little  more  than  the  insubstantial  generali- 
ties of  its  two  predecessors. 

Eight  years  ago  these  generalities  were  acceptable. 
Reinforced  concrete  was  sufficiently  novel  to  make  its  de- 
sign of  paramount  importance  and  incorrigible  optimists 
were  sufficiently  in  evidence  to  discourage  any  serious 
doubt  as  to  stock  methods  of  construction  or  to  the  evil 
effect  of  such  methods  on  the  permanence  of  the  structure. 
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()!'  hitc,  lidwcvcr.  w  li  i>|m'1'('(|  iloiiltts  lm\i'  Ix'coiiic 
\()(  il'cioiis.  Mxainiiiat  ions  of  concretes  of  n  (lecnde  n^n 
lia\e  aroused  professional  fears,  (juestioiis  of  aj^iireirnt"' 
roitiixtsit ion  aiul  uradini;  alixirh  lalioratory  specialists,  and 
the  a|)pan'ntl\'  simple  niattei-  of  consistency  lia-  Nccred 
from  a  niinimiini  to  a  maximum  of  water  and  i.>  now 
swiniiinu'  hack  towai'd  the  nci'v  dry  nu\  of  the  earlier 
davs.  Such  donhts  and  questions.  \\hi(  h  are  the  xcry  life 
of  the  ((Uurele  imlusti'y  today,  could  ne\er  he  learned 
from  the  linal  rt'|)ort  of  the  .loint  Committee,  unless  tlicy 
I'onid  he  inferred  from  the  hlanket  prtdatory  ])lirase 
statin>i'  that  "there  are  some  subjects  upon  which  e.\- 
periuuMitation  is  still  in  proji-ros?.'' 

One  cannot  justly  criticize'  the  committee  foi'  not  sol\- 
iul;-  these  i)rol)lems.  The  state  of  the  aiM  prohaldv  ihnv- 
not  \\'\  permit  theii'  solution.  It  must  he  ciit  ici/.e(l  for 
axoidinii'  them,  for  not.  in  a  footnote  at  least,  makiuii'  some 
r(d'erence  to  the  doubts  that  assail  the  honest  concrete 
expert  today  in  tlie  manulju  tuic  of  his  niateiial.  for  not 
referring-  to  such  matters  as  the  schism  amonj:-  experts  as 
to  the  importance  of  a, n\u- rebate  gradation,  the  unexplained 
continuous  detlection  or  shrinka.u'e  ohser\ed  hy  various 
experimenti'vs.  oi'  to  our  iuiiorance  of  just  how  much 
water  we  slu)idd  nd\   foi-  optimum  efTect. 

That  such  qu(>stions  remain  unanswered  by  the  (inal 
report  emphasizes  the  connnittee's  expressed  hope  that 
st)me  other  equally  qualilied  body  will  take  up  the  future 
authoritative  study  of  concrete  and  that  it  sliould  not  be 
supposed  that  all  that  can  be  known  is  now  lud'ore  us. 
The  Joint  Committee's  arduous  work  is  now  done — on 
Its  own  statenuMit — and  well  done,  but  its  spiritual  suc- 
cessor will  have  ])lenty  to  do. 

Making  Filter  Alum  While  You  Wait 

When  some  Oriental  first  put  a  lump  of  alum  in  the 
family  water  jar  to  hasten  sedimentation  he  never  dreamed 
of  the  part  that  alum  or  sulphate  of  alumina  would 
]^\-dy  in  the  purification  of  public  water-supplies  centuries 
later.  Today  millions  of  people  throughout  the  whole 
world  are  dependent  on  the  use  of  this  coao-ulant  for  <lear. 
sparkliuiT.  safe  water  at  a  sliuht  increase  over  tlie  cost  of 
muddy,  or  color-stained  water,  perchance  teeming  with 
disease  germs. 

The  widespread  use  of  alum  in  water  treatment  is  due 
to  American  brains,  energy  aiul  money.  T>e",inning  and 
continuing  with  the  remarkable  growth  of  the  u-~e  of 
mechanical  filters,  the  use  of  alum  as  a  coagulant  ha- 
since  been  extended  in  its  original  domain,  or  as  an  aid 
to  clarification  hy  sedimentation — without  filters,  and  also 
with  slow  sand  filters  as  well  as  with  mechanical  filters. 
Alum  also  pays  a  notable  part  in  the  removal  of  color 
and  even  of  tastes  and  odois. 

Until  quite  recently  water-])urification  Avorks  depended 
on  the  open  market  for  their  alum.  A  few  years  ago  one 
or  two  enterprising  British  cities  began  to  make  their  own 
alum— a  fact  little  known  in  this  country.  The  idea  was 
either  taken  up  or  else  separately  conceived  by  one  of  the 
most  progressive  water-purification  chemists  in  this  coun- 
try. Mr.  Hoover,  of  Columbus,  Ohio,  who  first  worked  out 
a  scheme  for  making  syrup  of  alum  at  the  Columbus  water 
])urification  and  softening  works  and  then  turned  his  at- 
tention to  the  production  of  crystallized  alum.  ^Ir. 
Hoover's  success  has  been  such  that  his  process,  now 
patented,  has  been  put  in  use  at  three  other  water-filter 


plants  Ml  the  I'mleil  States,  and  one  in  (!anada.  It  seems 
destined,  hkc  mechanical  rdtiatioii,  to  extend  throughout 
th.'  world. 

The  ||oo\ci-  process  of  making  alum  and  its  manifold 
iiotahic  ad\antages  are  hrielly  stated  elsewhere  in  this 
is>ne  in  the  introduction  to  descriptions  of  alum-mjd\ing 
plants  at  Columliiis.  Ohio,  Trenton,  .V.  J.,  and  S|)ring- 
held,  Ma>>.  The  plant  at  Omaha.  .Vel).,  will  be  taken  up 
in  a  later  is>uc.  The  se\cral  dcxript  ions  have  been  ])re- 
parcd  hv  the  chemists  or  engineers  in  charge  of  the  sev- 
eral  works. 

Alum  is  made  regularly  at  the  several  works,  hy  means 
of  simple  ami  low-cost  installations.  It  is  made  up  daily — 
"as  vou  wait."  almost — hy  the  ordinary  force  and  under 
the  direction  of  the  chemist  or  other  head  of  the  ])urifi- 
cation  works.  The  resulting  product  is  not  only  much 
(  lieaper  than  comnier<ial  alum  hut  is  also  far  hetter  suited 
to  use  as  a  coagulant — one  rea.son  why  it  is  cheaper. 

Particvdar  attention  may  well  he  (ailed  to  the  fact  that 
simple  as  are  the  ])rocess  and  installation,  the  descrip- 
tions of  the  foui'  plants  show  an  interesting  variety  of  de- 
tail in  both  design  and  O])ei'ation  that  will  repay  the  study 
of  those  interested  in  the  process  and  also  of  those  who 
wish  to  note  the  many  ways  there  are  of  solving  very  much 
the  same  engineering  problem,  so  as  best  to  make  the 
solution  lit  local  conditions  or  personal  preference. 


Opposition  To  Postage  Zone  System 

The  i)roposal  to  increase  from  two  to  si.x  times  the 
])ostage  on  ])uhlications  sent  over  .'500  miles,  which  was 
reported  as  a  rider  on  the  Post  Office  Appropriation  Bill 
by  the  House  Committee  on  Postal  Matters  has  met  with 
strong  opposition.  The  plan  of  those  promoting  the  bill 
was  to  have  the  House  Committee  on  Rules  take  action 
approving  the  measure  as  germane  to  the  appropriation 
bill  so  that  it  could  be  carried  through  the  House  as  a 
"rider"  witli  little  oi)portunity  for  debate.  Chairman 
Henry  of  the  Rules  Committee,  however,  is  reported  in 
"Washington  dispatches  as  declaring  that  a  strong  case 
against  the  bill  has  l)een  made  out  and  that  his  committee 
favors  full  considei'ation  of  the  bill  before  passage. 

Po.stmaster-General  Burleson  has  urged  on  the  Po.st 
Office  committee  that  in  view  of  the  abnormal  increase  in 
the  jjiice  of  jiaper,  "most  serious  consideration  should  be 
given  to  the  representations  of  the  publishers  and  it 
might  be  well  to  consider  whether  the  increase  in  rates 
of  po.stage  on  second-class  matter  sliould  be  made  at  this 
time." 

A  committee  representing  the  editors  of  technical  jour- 
nals has  formulated  a  protest  to  members  of  Congress, 
a  ])art  of  which  follows : 

The  chief  ground  of  our  opposition  is  that  the  effect  f  f 
this  measure  would  be  to  destroy  one  of  the  strongest  forces 
that  has  operated  to  produce  national  unity.  The  circulation 
of  national  journals  has  tended  to  develop  common  thoughts 
and  ideals  in  all  parts  of  the  United  States,  and  to  break 
down    -sectional   barriers. 

Under  the  zone  system  the  postage  on  all  publications  sent 
more  than  600  miles  would  be  three  to  six  times  the  present 
rate.  The  inevitable  effect  would  be  the  practical  suppression 
of  journals  of  national   circulation. 

We  protest  against  the  enactment  of  the  rider,  in  addition, 
on   the   following   grounds: 

1.  It  would  discriminate  against  the  farmer,  the  lumber- 
man, the  miner,  the  merchant,  the  manufactuier,  the  physi- 
cian, the  engineer  in  the  remote  sections  of  the  country,  by 
charging  a  high  postal  rate  on  information  essential  to  their 
calling. 
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2.  It  would  place  a  crippling-  tax  on  the  periodical  press, 
which,  next  to  the  schools  themselves,  is  the  greatest  educa- 
tional  power  in    the   country. 

3.  It  would  seriously  retard  our  development  in  agricul- 
ture, in  trade,  in  manufacturing,  in  medicine,  science  and 
engineering  by  restricting  the  spread  of  information  essential 
to  development   in   these   lines. 

4.  It  would  place  a  drastic  tax  on  the  now  widely  circu- 
lated journals  of  the  great  scientific  and  engineering  societies, 
whose  members,  impelled  by  patriotic  motive  and  without 
pay,  rendered  yeoman  service  on  the  Industrial  Preparedness 
Committee  of  the  Naval  Consulting  Board  and  which  now  are 
giving  freel\-  of  their  time,  in  answer  to  the  call  of  the  Presi- 
dent of  the  United  States,  in  the  woik  of  the  National 
Reseai'ch   Council. 

5  It  is  based  on  the  erroneous  assumption  that  postal 
expenses  increase  in  proportion  to  distance.  This  has  been 
known  to  be  false  since  at  least  1837,  when  Sir  Rowland  Hill 
showed  that,  even  with  the  crude  transportation  of  those 
days,  terminal  expense  was  90%  of  the  whole  cost  of  mail 
service. 

6.  It  would  fail  to  accomplish  the  object  intended,  which 
is  to  increase  postal  revenues.  The  increased  cost  of  subscrip- 
tions at  long  distances  would  result  in  a  general  cancellation 
of  such  subscriptions,  and  consequent  loss  of  the  expected 
postal  revenue. 

It  is  to  he  hoped  that  the  protest  made  1)7  those  eon- 
neoted  with  the  publications  affected  may  ])e  supplemented 
by  many  protests  from  individuals  to  the  Congres.snien 
from  their  own  districts.  The  Government  this  year  appro- 
priates some  $')0,000,000  to  carry  on  the  rural  free  de- 
livery service,  not  because  it  returns  a  revenue  at  all  pro- 
portionate to  its  cost,  but  because  the  Government  de- 
sires to  brino-  the  benefits  of  convenient  postal  service  to 
those  who  dwell  on  remote  farms.  On  the  same  princi- 
ple, the  Government  in  any  revision  of  the  postal  rates 
ou<:ht  not  to  take  away  from  the  man  in  remote  parts  of 
the  country  the  privilejie  he  now  enjoys  of  receiving  the 
best  publications  at  no  higher  cost  than  the  dweller  in 
or  near  the  great  cities. 

A  Last  Word  on  Valuation  Principles 

The  Special  Committee  of  the  American  Society  of 
Civil  Engineers  on  A^aluation  for  Rate  flaking  has  pre- 
sented a  final  and  unanimous  report.  It  is  remarkable 
that  seven  eminent  engineers  of  such  diverse  interest  and 
experience  as  jMessrs.  Stoains,  Metcalf,  Churchill,  Riggs, 
Raymond,  Snow  and  Wilgus,  sliould  l)e  able  to  agree  so 
completely  on  suc-h  a  conii)r('lionsive  array  of  principles 
and  ])rocedure  in  what  has  been  heretofore  such  a  highly 
controversial  subject  not  yet  emerged  from  a  formative 
stage.  The  unanimity  of  the  committee  meml^ers  is 
esjx'cially  remarkable  in  that  the  report  pursues  almost  to 
a  finality  the  sul)ject  of  depreciation,  a  topic  on  which 
committees  break  up  and  individuals  wa.x  angry.  The 
sul)je(t  of  valuation  hereafrer  ought  to  be  less  controvers- 
ial because  of  this  pronouncement.  Until  the  courts  of 
fill'  land  authoritatively  settle  some  ])ending  valuation 
(|ucs1i()ns  (like  the  prefeience  for  original  or  yn-esent 
])liysical  coi'ditions,  or  the  ti'eatment  of  land  holdings) 
and  that  will  be  many  years,  this  report  must  be  accepted 
as  a  last  word. 

The  report  will  always  stand  (•()ns])i(uous  among  the 
reports  of  the  American  Society,  and  indeed  among  all 
societies;  it  probably  holds  the  record  for  amount  of  ef- 
fort involved.  All  through  it  are  the  evidences  of  the 
Committee's  study,  laboi',  knowledge,  wisdom  and  diplo- 
macy. Yet  it  is  not  a  report  that  can  be  absorbed  in  one 
reading,  even  by  those  working  in  this  field;  it  is  a  docu- 
ment, appreciation  of  which  will  come  slowly  to  most 
readers  and  the  coinmittee  has  done  well  to  recommend 


that  it  be  not  discussed  until  the  summer  r^onvention  of 
the  society. 

The  report  is  very  extended.  At  some  points  of  its  210 
pages  it  goes  to  the  verge  of  diluteness,  though  experi- 
ence teaches  that  this  will  not  be  an  unblessed  trouble. 
Some  sections  will  be  more  readily  grasped  than  others 
but  eventually  the  committee's  candor  and  judicial  atti- 
tude throughout  will  be  recognized  :  after  a  few  paragraphs 
have  been  i-ephrased,  its  views,  undoul)tedly,  will  be  largely 
accepted.  The  re))oit  will  be  found  pretty  generally  pro- 
gressive— it  reads  the  handwriting  on  the. wall  even  though 
it  has  a  proper  and  comforting  regard  for  the  equities  of 
l)roperty  rights  developed  under  a  lai.ssez  faire  attitude. 

The  report  in  the  first  place  clearly  differentiates  be- 
tween valuation  for  rate-making,  purchase,  capitalization 
and  taxation.  The  next  effort  is  to  distinguish,  for  illus- 
trative purposes,  between  the  combinations  of  principles 
which  should  bo  ai)))liod  to  neAv  properties,  old  propertie.s 
under  continuous  regulation  and  old  properties  not  under 
continuous  regulation.  The  re])ort  outlines  what  property 
is  to  be  covered  in  an  ai)praisal,  and  how  original-cost-to- 
date  and  cost-of-reproduction  figures  are  to  I)e  arrived  at, 
leaving  it  to  court  or  commission  to  decide  which  shall 
have  more  weight  in  tiie  ultimate  '"fair  value." 

Another  point  in  which  the  report  is  diplomatic  is 
the  question  of  whether  original  or  present  physical  con- 
ditions should  control  in  estimating  reproduction  cost. 
The  coinmittee  recommends  the  assum])tions  that  the  iden- 
tical property  is  to  be  reproduced,  that  pre-sent-day  con- 
ditions affecting  cost  be  considered,  and  that  history  be 
consulted  for  what  is  to  be  considered  reproduced  and 
the  conditions  governing  the  reproduction  estimates..  For 
doubtful  or  attacked  items,  it  is  recommended  that  the 
engineer  clearly  present  the  results  of  both  theories. 

As  to  the  reproduction  cost  of  land,  the  committee 
argues  for  recognition  of  historical  conditions  in  fixing 
cost  of  severance  damages,  and  for  transfer  of  relations 
between  actual  acquisition  costs  of  parcels  and  old  nor- 
mal market  value  of  original  tracts  to  present-day  market 
\'alues  of  contiguous  tracts  in  valuing  carved-out  parcels. 
But  the  committee  displays  a  caution  signal — warning 
that  the  engineer  should  confer  with  counsel  upon  the 
hypothesis  most  applicable  to  the  case  in  hand. 

The  committee's  most  skillful  work  lies  in  the  chapter 
on  depreciation,  where  it  has  done  the  impossible  feat  of 
liarmonizing  the  old  railroad  claim  that  there  was  no 
depreciation  of  a  well-maintained  railway  in  .spite  of  the 
depreciation  of  its  elements  and  the  reformers'  claim  that 
utility  rates  are  to  be  based  on  diinini.^ihed  values. 

This  happy  result  has  been  secured  by  reviving  the  old 
word  "decretion"  and  giving  it  the  special  meaning  of 
"loss  of  .service  life."  This  it  explains  is  the  cause  of 
any  depreciation  of  valuation  that  can  be  admitted.  Where 
the  public  has  fully  I'cpaid  the  investor  foi-  the  cost  of 
this  decretion,  together  with  all  operating  expenses,  and 
a  fair  return  always,  the  cost  of  decretion  has  been  con- 
^erted  into  depreciation  of  value,  or  "fair  depreciation" 
to  use  the  committee's  term.  Otherwise,  in  rate-making 
bases,  decretion-cost  has  been  and  will  be  converted  to 
fair  depreciation,  irro.>;pective  of  the  actual  decretion, 
only  to  the  exteii-t  to  tthich  the  customers  have  repaid 
the  cost  or  by  which  the  utility  has  sacrificed  return 
through  laxity,  error  or  shortsightedness.  Uncompen- 
sated decretion-cost  is  an  obligation  of  the  body  of  cus- 
tomer.-i — an  as.-^et  of  the  utility  preserving  its  equity. 
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Temperature    and  Water  C.onsumptioii 

Sii-  -'riu>  :tcci>iii|)aii.\  inn  cm  vcs  sliciw  a  tiolalilc  similarity 
iK'twtMMi  tho  miiiiboi-  of  hoiii's  of  ))iiinpinK  per  month  and  tlic 
avoram-  icniitcra  tun'  per  month  for  a  siihurhan  \vat«'r  jilant 
in    Mar\lan(l.      Tlir    plant    has   flv<-   flccp- w  ell    i)\imps,    7 '.^    '"i-    of 
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TKMl'ERATT'KK   AND   WATKR    COXSTMI'TIOX 

4-  and  (i-in.  main,  and  supplies  a  hinh-s''ii<lo  subuiban  devel- 
opment. All  services  are  metered,  and  there  is  very  little 
leakage  from  the  mains.  As  information  relative  to  compara- 
tively small  water-works  is  difficult  to  obtain,  it  may  be  that 
your    readers    would    find    this   chart    interesting. 

BANCR(^FT    HILL. 
Keyser   Building,    Baltimore,    Md.,    Dec.    16,    litl6. 


Baker's  Report  on  Chicago  Pavements 

Sir — In  youi-  issue  of  Dec.  7  you  call  attention  to  the  report 
of  Prof.  I.  O.  Baker  on  his  investigation  of  the  paving  opera- 
tions of  the  City  of  Chicago,  and  in  particular  you  quote  the 
amounts  of  money  that  he  estimates  have  been  lost  to  the 
property  owners  of  the  city  because  of  defective  work. 

It  may  interest  your  leaders  to  learn  of  the  methods  b.v 
which  he  makes  these  computations.  On  page  12  of  his  rei)ort 
he  refers  to  measurement.':  of  the  thickness  of  concrete  base 
in  three  streets  and  says: 

The  shortage  in  each  of  the  three  cases  respectivelj-  is:  21. 
12  and  21',,  or  an  aveiage  of  18  Tt,  regardless  of  the  r.elative 
areas  or  of  the  relative  number  of  observations.  The  above 
are  all  the  definite  data  I  have  or  can  find  on  the  thickness  of 
the  concrete  base.  If  it  be  assumed  that  these  data  aie  repre- 
sentative, the  possible  loss  to  the  piopertx-  holders  by  skimp- 
ing may  be  computed  as  follows:  In  1915  the  board  laid  1,498,- 
OOO  sq.yd.  of  pavements  having  a  concrete  base.  The  materials 
of  the"  base  cost  about  60c.  per  sq.yd.  Hence  the  loss  was 
0.18    X    1,498,000    X    60c.    =r    .$161,184. 

On  page  26  he  calls  attention  to  the  thickness  of  the  asphalt 
binder  on  thiee  streets  and  says: 

In  the  last  three  oases  the  shortage  is  respectively  23,  27 
and  23'",.  and  the  average  is  24%.  I  see  no  leason  why  we 
may  not  assume  these  examples  to  be  representative.  There- 
fore, since  the  bindei-  course  costs  about  46c.  per  sq.yd.  in  the 
wagons  on  the  street,  the  average  saving,  as  above,  is  24 'J^ 
of  46c.,  or  lie.  per  sq.yd.;  and  since  about  843,000  sq.yd.  of 
asphalt  pavement  were  laid  in  1915,  the  total  loss  to  the 
property  holders  through  skimping  the  binder  course  was 
843.000  "X    lie.    =    $92,730. 

He  apparently  forgets  what  he  has  said  on  page  25: 

Actual  vs.  Theoretical  Thickness.  Table  2,  p.  25,  shows  a 
comparison  between  the  theoretical  area  and  the  actual  area 
covered  bv  the  asphaltic  binder  sent  to  three  .streets  in  191;). 
These  data  were  furnished  by  the  Staff.  Notice  that  the 
deficiency  in  thickness  varies  from  .5.3  to  12. S?,.  In  the  case 
of  Kildare  Ave.  the  shortage  in  thickness  is  equal  to  ,\  in. 
over  the  t-ntire  street,  which  means  that  the  city  got  a  binder 
course  1,';.  in.  thick  instead  of  one  1  Vo  in.  thick,  as  required  by 
the   specifications. 

On  page  29  he  calls  attention  to  the  thickness  of  the 
asphalt  wearing  coat  on  four  streets  and   says: 

The  shortage  in  the  several  cases  above  is  respectively' 
1214.  12%.  20  and  14'^,:  and  the  average  of  all,  regardless  of 
the    lelative    area,    is    15.      I    see   no    reason    why   we   may   not 


.issiiini'  lluse  exariiplcs  to  be  repnsen  t  a  I  i  ve.  Therefore, 
since  tile  cost  of  (he  2-li).  weai'ing  coal  in  wagf)nH  on  the 
street  Is  .-ilioiit  66e.  per  sq..\(l.,  and  since  about  <;-|8.000  H(|.yd. 
of  2-in.  asphalt  pavements  were  laid  in  1915,  the  total  lo.ss 
to  the  propert\-  holders  by  the  above  skimping  was:  648,000  X 
0.15    X    6r)c.  $64,152.      1'>y   a  .similar  eomiiutation    the   loss   on 

1V^-in.  as|>halt  wearing  surface  was  about  $14,625.  Therefore, 
the  total   loss  wa.s  $78,777. 

<  )n  )iage  1   he  says: 

This  report  is  ba.se(l  upon  tlU'  following  Information:  (1) 
Three  davs  sjient  with  an  autoinobib'  inspecting  pavements 
and  asphalt  plants:  (2)  a  study  of  the  curient  specifications 
of  th(>  Bo.'vrd  of  Local  Improvements;  (3)  a  discussion  for  half 
a  day  with  the  Chief  lOnglneer  of  Streets  from  i)revlously 
prep.ired  memoranda,  and  correspondence  with  him  since;  (4) 
an  analysis  made  at  my  re(|Uest  by  the  .Staff  of  the  I<'inance 
Committee  of  the  paving  si)ccifica  t  ions  of  Chicago  and  of  such 
other  paving  specifications  as  w<'re  on  file  in  the  office  of  the 
Staff;  and  (5)  inspection  of  field  books  and  leports  on  the  data 
therein  by  members  of  the  Staff  of  the  Finance  Committee. 

During  the  past  season  the  Board  of  Local  Improvements 
has  paved  approximately  200  mi.  of  streets,  and  the  year 
before  we  pavi-d  less  than  150  mi.  of  streets.  It  was  necessary 
to  increase  our  inspection  force,  and  skilled  competent  inspec- 
tors were  not  to  be  had.  It  was  to  be  expected  that  with 
inexperienced,  incompetent  inspectors  some  faulty  work  would 
be  done.  It  is,  however,  not  to  be  expected  that  a  man  in 
Professor  Baker's  professional  position  should  base  conclu- 
sions covering  300  contracts  fi'om  observations  made  on  three 
or   four   contracts. 

It  is  of  no  more  importance  that  an  engineer  be  accurate 
and  honest  in  making  an  estimate  upon  which  to  base  the 
payment  of  money  than  it  is  to  be  accurate  and  honest  in 
making  an  estimate  upon  which  to  base  an  attack  upon 
another  engineei-'s  work. 

It  is  this  unfounded  estimate  of  the  money  lost  by  the 
property  owners  that  was  seized  upon  by  the  daily  press  as 
something  sensational,  with  the  result  that  the  public  was 
filled  with  the  belief  that  the  Board  of  Local  Improvements 
and  its  engineers  were  corrupt  and  were  robbing  the  property 
owners.  Even  "Engineering  News"  follows  the  example  in 
publishing  that  part  of  the  report  which  is  most  unfair, 
unfounded  and  defamatory. 

There  are  many  things  pointed  out  in  this  report  which  call 
for  change  and  correction,  but  the  character  of  the  report  is 
such  as  to  discourage  any  reform.  Nowhere  in  the  report  of 
46  pages  is  there  any  recognition  of  merit  either  in  the  specifi- 
cations or  in  the  method  of  doing  work,  nor  is  there  any 
recognition  of  the  difficulties  under  which  the  engineering 
force  operates.  Everywhere  there  is  fault  finding — some  of 
it  just,   much  of  it  petty,   hypercritical  or  unfounded. 

C.   D.   HILL, 
Engineer.   Board   of  Local   Improvements. 

Chicago,   111.,   Dec.   15,   1916. 

[In  accordance  with  our  usual  custom,  proof  of  the  above 
letter  was  submitted  to  Professor  Baker,  who  replied  as  fol- 
lows.— Editor.] 

Sir — The  matters  discussed  by  Mr.  Hill  comprise  only  a 
small  part  of  my  report,  although  they  are  the  parts  that 
received  publicity  in  the  newspapers.  The  notices  in  the 
newspapers  in  no  way  or  degree  came  from  me  [They  are, 
however,  bona  fide  extracts  from  Professor  Baker's  report. — 
Editor.]  and  misrepresent  the  spirit  of  my  report,  and  say 
nothing  of  its  constructive  features.  I  do  not  understand  to 
what  these  notices  refer  when  they  claim  that  I  allege  a  loss 
of  something  like  $50,000  (I  write  from  memory)  through 
skimping   in   the   use   of  cement.  IRA   O.    B.\KER. 

L'rbana,  111.,  Dec.  22,   1916. 

•   .  m 

Bn<Iee.s  for  Junior  Members  of  the  American  Society  of 
Civil  Engineers  are  the  subject  of  an  inquiry  from  a  sub- 
scriber  who  ■writes: 

Junior  members  of  the  Ameiican  Societv  of  Mechanical  En- 
gineers are  entitled  to  wear  a  societv  pin  similar,  except  for 
color,  to  that  worn  by  the  members.  Why  has  the  American 
Society  of  Civil  Engineers  never  allowed  its  Juniors  the  same 
privilege? 

Possibly  the  reason  may  be  because  there  are  already  two 
kinds  of  badge  worn  by  those  associated  with  the  American 
Society  of  Civil  Engineers,  one  a  blue  enamel  worn  by  Mem- 
bers and  Associate  Members,  and  the  other  a  maroon  worn 
by  Fellows  and  Associates.  It  may  have  been  thought  unwise 
to   authorize    a    third   kind    of   badge. 


January  4,  1917 
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Court  Denies  Right  To  Enlarge 
Columbus  Flood  District 

The  official  court  hearing  on  the  Scioto  TJiver  flood-pro- 
tection plan,  drawn  up  by  Alvord  &  Burdick,  Chief  Engi- 
neers to  the  Franklin  County  Conservancy  District,  in 
Ohio,  began  Dec.  (!.  The  hearing  covered  tlie  two  sep- 
arate questions  of  ap])r{)val  and  adoption  of  the  plan,  and 
eidargement  of  the  district  in  order  to  spread  tlie  assess- 
ment of  cost  over  the  whole  area  benefited  by  tlic  work. 
The  district  as  organized  is  coextensive  with  Franklin 
County,  in  which  lies  Columbus.  The  engineering  in- 
vestigation, however,  showed  that  combined  retarding- 
basin  and  channel-improvement  control  is  best,  and  this 
led  to  application  for  enlargement  of  the  district.  At 
once  the  objectors  outside  of  Franklin  County  raised  the 
legal  question  as  to  the  right  of  the  district,  as  at  ])resent 
constituted,  to  enlarge  by  taking  in  the  additional  teri'i- 
tory  to  protect  Delaware,  Chillicothe  and  the  farm  lands 
between  these  cities  on  the  bottoms  of  the  Olentangy  and 
Scioto  Eivers. 

The  argument  occupied  an  entire  day.  On  Dec.  12 
the  court  announced  its  ruling  that  the  district  as  at 
])resent  constituted  could  not  enlarge  by  taking  in  ter- 
ritory outside  of  Franklin  County,  upon  the  ground  that 
to  take  in  territory  in  other  counties  at  a  hearing  before 
the  judges  of  Franklin  County  only  would  be  an  uncon- 
stitutional proceeding. 

This  decision  nullifies  part  of  the  Vonderheide  con- 
servancy law.  The  proper  boundary  for  a  large  flood  ])ro- 
tection  distri(;t  such  as  a  watershed  of  a  river  or  the 
greater  part  of  an  extensive  river  valley  can  only  be  de- 
termined after  more  or  less  expensive  engineering  study 
and  investigation.  The  law  provides  that  a  district  may 
be  formed  upon  tentative  boundaries  by  showing  in  court 
that  protection  is  needed  and  can  be  secured.  It  provides 
that  the  county  is  the  original  unit  over  which  a  three- 
tenths  mill  tax  can  be  spread  for  the  purpose  of  a  pre- 
liminary investigation.  The  law  assumes  that  the  funds 
thus  raised  will  be  sufficient  to  determine  more  definite 
boundaries  for  a  proper  district  in  which  benefits  will 
exceed  costs.  After  the  ])roposed  district  has  been  formed, 
the  official  ])lan  approved,  and  the  necessary  taxes  have 
been  levied  upon  the  distric't,  the  money  original] v  ad- 
vanced by  the  county  is  refunded. 

The  law  provides  as  to  how  the  district  sliall  be  ex- 
tended, namely,  by  hearings  in  a  court  consisting  of 
judges  of  all  the  courts  of  common  pl(>as.  The  law  does 
not  require,  however,  that  the  judges  of  any  courts  out- 
side of  the  courts  in  tlie  originally  constituted  district 
shall  sit  in  the  proceedings  relative  to  tbe  enlargement  or 
contraction  of  the  district. 

A  similai'  question  did  not  arise  in  the  ^liami  Disti'ict. 
There  the  i)ieliminary  expenses  were  all  paid  by  pi'ivate 
subscription,  before  the  original  application  for  forming 
the  district  was  made.  When  formed,  the  district  was 
substantially  the  same  as  that  affected  by  benefits  and 
damages  of  tbe  revised  plan  finally  developed. 

The  court  confined  further  testimony  to  costs  and  bene- 
fits to  be  derived  in  ])rotecting  Franklin  County  alone, 
assuming  that  the  works  proposed  were  adequate  for  the 
purpose  claimed.  Hqaring  upon  this  question  was  re- 
sumed Dec.  18  and  the  testimony  was  completed  Dec. 
21.  No  decision  has  been  rendered  as  yet.  If  the  de- 
cision is  favorable  to  the  district,  it  is  presumed  that  the 


hearing  will  proceed  on  the  question  of  the  adequacy  of 
the  proposed  flood  protection  measures. 

Testimony  was  presented  by  the  district  indicating 
that  the  official  plan  as  proposed  for  Columbus  and  all 
the  territory  between  Delaware  and  Chillicothe  is  the 
most  effective  and  economical  plan  even  if  the  entire  cost 
should  be  spread  upon  Columbus  and  Franklin  County 
alone;  that  the  works  to  be  constructed  for  .$9,50.">.n2  in- 
clude about  $2,500,000  for  land  in  the  detention  basins 
M'hich  would  practically  be  as  good  I'oi-  farming  as  before 
the  constnu'tion  of  the  detention  dams:  that  the  revenues 
from  this  land  would  be  about  $120,000  per  year:  that  a 
Avater  sup])ly  for  Cohnubus  could  be  secured  up  to  the 
year  19.50  hy  the  storage  of  water  in  tlie  lf)wer  ten  per 
cent,  of  tlie  detention  basin  outside  of  flie  great  Hood  sea- 
son, thus  ]ierforming  a  service  to  Colunihus  whose  present 
worth  is  (Estimated  at  $1,000,000.  It  is  expected  that  the 
(ity  would  (inaiicf^  and  acquire  by  rental  this  storage  right. 
If  so,  the  cost  of  tbe  flood-protection  would  be  reduced  to 
about  $8,500,000  for  assessment  against  benefited  prop- 
erty. 

It  was  shown  that  the  1913  flood  losses  in  Columbus 
and  Franklin  County  amounted  to  $6,176,800  direct  loss 
and  about  $10,000,000  indirect  loss.  It  was  shown  by 
testimony  that  the  real  property,  including  real  estate 
privately  held  and  the  real  estate  of  the  railroads  and 
public  service  corporations,  amounted  to  $41,500,000.  This 
is  file  value  as  it  existed  immediately  prior  to  the  flood 
and  which  it  was  shown,  although  materially  depreciated, 
would  be  automatically  fully  restored  with  the  assurance 
of  protection.  Dividing  $8,500,000  into  30  annual  in- 
stalments as  provided  by  law  and  deducting  the  revenue 
from  farm  lands  in  the  basins  ($100,000  per  yr.)  the 
assessment  against  the  benefited  real  property  in  Colum- 
bus would  be  about  $4.40  per  annum  per  $1 ,000  of  value. 
This  would  be  about  as  much  as  an  ordinary  paving  as- 
sessment against  a  lot.  If  interest  is  included  (the  law 
specifically  excludes  it),  the  assessment  would  be  $7.60 
per  $1,000. 

The  objectors  presented  testimony  to  show  that  the 
value  of  the  real  property  as  shown  upon  the  1910  tax 
duplicate  in  Columbus  and  Franklin  County  within  the 
flood  zone  was  about  $21,000,000.  Upon  cross-examina- 
tion it  was  shown  that  this  did  not  include  the  municipal 
improvements  in  the  streets  nor  the  real  property  of  the 
railroads  an<1  public  service  corporations  incident  to  oper- 
ation, which  is  carried  on  the  books  of  the  State  Tax 
Commission.  These  allowances  with  a  further  allowance 
of  25%  to  i-epresent  the  diffiM-ence  b(>tween  the  true  value 
of  the  real  property  privately  held  and  its  value  upon  the 
tax  duplicate  would  make  the  figures  on  value  presented 
by  the  district  and  the  objectors  substantially  agree. 

The  district  presented  six  prominent  real  estat(>  deal- 
ers who  testified  that  property  in  the  flood  zone  had  been 
reduced  aliout  50%  in  value  since  the  1913  flood,  that 
it  would  automatically  be  restored-  at  once  with  the  as- 
surance of  adequate  protection  and  within  a  short  time 
it  would  be  restored  to  'values  materially  greater  than 
those  prevailing  before  the  1913  flood. 

The  objectors  presented  an  equal  number  of  real  estate 
men  and  residents  of  the  flood  zone.  These  witnesses 
generally  agreed  that  adequate  protection  would  restore 
values  at  least  to  the  values  prevailing  before  the  flood, 
but  questioned  whether  the  construction  of  dams  would 
not  create  a  fear  preventing  restoration  of  the  values. 
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Average  Earnings  of  Civil  Engineers 


SVXOl'SIS  AhstracI  i>j  the  Jliuil  rr/i<,rl  of  Ihr 
Spciidl  ('oiinitiUvr  (n  I  it  rest  if/ale  the  ('ondUiniis 
of  Kinploi/iiicnl  011(1  Ihr  Com /irnsalinn  of  Civil 
I'JiK/inccrs  of  llic  Aiiicricdii  Socicli/  of  Ciril  l''ii(/i- 
ncrrs. 

Tlu'  most  coniplcic  invcsiimiiioii  rwi  uuuU-  lo  ili'lcr 
niino  what  arc  tlio  i\vcrai>o  oaruinus  of  iiumi  on^ajicd  in 
civil  (Miji'inooriii^"  has  been  compU'ted  by  a  cominiltcc  ol 
llic  Amcricaii  Society  of  Civil  MnLiiiu>ci-s.  The  report  of 
the  (■oiiimittee  appears  in  the  Deeembei'  " Proceedings"  oT 
the  society,  ami  \\ill  he  presented  for  discussion  at  the 
cotnin>:-  animal  lin>iness  in(>etinL;-.  Two  years  aii'o  the 
conuuitti'c  pi'i'sented  a  piouress  I'cpoit.  based  on  returns 
showinii'  the  eai'ninus  of  two-thirds  of  tlie  nKMubershi]) 
of' the  AnuMican  Society  of  Civil  Knoincers  {Hiu/iiiccriiKj 
Xeirs,  Jan.  <,  li)!.")).  The  present  and  linal  re[)ort  in- 
chides  in  addition  the  information  collected  from  'ii')o 
additional  membcM's  ol'  th(>  society  who  haxc  joined  it  dur- 
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Number   of   Replies 

FIG.    1.      COMPARISON   OF   GRADUATK   WITH 
NONGRADUATE   ENGINEERS 

ing  the  last  two  years,  and  1,319  reports  from  engineers 
who  are  members  of  local  engineering  societies  but  not 
members  of  the  American  Society  of  Civil  Engineers. 

The  final  statistics  now  presented,  therefore,  show  the 
earnings  of  6,378  different  engineers,  representing  a  total 
anniial  income  of  $25,420,000. 

As  this  journal  has  pointed  out  in  connection  with 
previous  reports  of  this  committee,  it  must  be  remembered 
in  studying  its  diagrams  that  the  figures  represent 
not  the  earnings  of  the  average  men  in  the  profession  but 
of  the  selected  men  who  reach  a  position  of  sufficient 
prominence  to  gain  admission  to  an  engineering  society 
and  to  aiford  its  annual  dues.  Of  course,  there  are  a 
great  many  civil  engineers  of  high  reputation  and  large 
professional  earnings  who  are  not  members  of  the  Amer- 
ican Society  of  Civil  Engineers.  It  will  generally  be 
agreed,  however,  that  the  average  earnings  of  the  -tO,000 
to  50,000  civil  engineers  in  the  United  States  are  very 
much  lower  than  the  earnings  of  the  reporting  members 
of  the  American  Society  of  Civil  Engineers  or  of  the  non- 
members  from  whom  the  committee  received  reports. 

In  studying  all  the  diagrams,  it  should  be  kept  in  mind 
that  the  erratic  variations  on  the  curves  do  not  repre- 
sent any  general  law  hut  merely  exceptional  variations  in 
the  earnings  of  a  few  individuals.  According  to  the  figures 
on  the  diagram,  for  example,  the  average  yearly  earnings 
of   civil   engineers    of   twenty-nine    years'   experience    is 


$S,(il)(),  wliile  the  engineers  of  thirty  yeai's'  experience 
earn  onlv  $5,131,  and  the  engineers  of  thirty-one  yeai's' 
e.xperience  $(S,S10.  There  is  of  course  no  reas(»n  why  the 
average  engineer  of  30  years'  ex])eri('nce  shouhl  earn  any 
le>s  tbaii  at  2J)  years.  The  sudden  drop  in  tlie  ciii\c  at 
3(»  \('iir>'  means  ncttliing  more  tliaii  tlie  men  wbo  bail  Just 
thirtv  vears'  expeiieiice  li;ip|)ened  to  include  an  unusual 
numlu'r  with  very  low  earnings  ;ind  few  men  with  xcry 
large  earnings. 

Two  diagianis  of  great  interest  to  the  young  engineei- 
are  tliose  wliiili  present  the  a\ei-age  earnings  in  various 
(•!as>es  ol'  eiigiiireriiig  service  and  in  various  ])arts  of  1h<' 
(•(iiiiitiv.  Tlie  \ery  nieagcM'  salaries  ))aid  to  cngineci's  in 
all  go\erii!iieiit  work,  nninici])al,  state,  or  Federal,  are 
pretty  well  known  in  the  pi'ol'essioii,  and  are  well  shown  in 
the  recofd  of  averag(>  yearly  compensation  given  on  one 
(d  the  diagrams.  If  these  low  salaries  for  public  work 
were  compensated  for  by  permanent  positions,  and  by 
])ensions  in  case  of  disability  or  at  the  attainment  of  a 
retirement  age,  there  might  be  some  excuse  for  these  low 
salaries.  Under  present  conditions,  however,  the  ambiti- 
(Uis  and  competent  engineer  shuns  a  ])osition  in  ))iil)lic 
service  with  its  uncertain  tenure  if  he  can  Hnd  any  ])iom- 
ising  opportunity  elsewhere. 

Compared  with  the  salaries  paid  by  cities,  states,  and 
the  nation,  the  technical  schools  show  up  very  well,  ])ar- 
ticularly  considering  the  favorable  conditions  of  service. 
The  railway  companies  have  never  paid  for  civil  engineer- 
ing service  what  it  should  be  fairly  worth,  one  reason  for 
this  doubtless  being  the  very  large  luunber  of  a])plicants 
for  positions  with  the  railway  companies  from  engineers 
who  have  ])een  employed  on  construction  work.  The 
average  earnings  of  the  engineers  listed  as  contractors, 
far  exceeds  the  earnings  reported  in  any  other  field  of 
work.  It  must  he  remembered,  however,  tliat  the  (on- 
tractor's  earnings  are  always  accompanied  by  a  consider- 
able element  of  risk.  In  order  that  the  earnings  in  con- 
tracting should  be  directly  comparable  with  the  salaries 
paid  by  railway  com])anies  or  to  engineers  teaching  in  the 
technical  schools  or  to  those  on  government  Avork,  a  cer- 
tain deduction  should  l)e  made  for  the  risk  involved  in 
the  contracting  game. 

The  diagram  showing  the  variation  of  civil  engineering 
earnings  in  different  ])arts  of  the  country  puts  into  defi- 
nite figures  what  has  heretofore  been  generally  known  by 
those  of  wide  experience  in  the  profession.  The  best 
])rizes  in  the  profession  go  to  those  who  achieve  suffi- 
cient distinction  to  be  sent  hy  American  capitalists  to 
foreign  countries.  New  England  and  the  Southern  States 
have  the  unenviable  distinction  of  paying  lower  com- 
})ensation  to  engineers  than  any  other  part  of  the  country, 
Avith  the  exception  that  a  few  New  England  engineers 
of  advanced  years  and  national  reputation  have  very  hiuh 
incomes  which  serve  to  bring  up  tlie  average  of  those  hav- 
ing 30  to  40  years  of  exiierience. 

A  good  deal  has  been  published  contrasting  unfavorabh 
the  compensation  of  engineers  and  that  of  other  profes 
sion.s,  such  as  lawyers  or  physicians.  Doubtless  some  of 
these  comparisons  are  at  fault  in  that  the  comparison  is 
made  between  an  engineer  of  average  attainments  and 
compensation  and  a  physician  who  has  acquired  a  large 
reputation  and  lucrative  practice.     The  committee  in  ils 
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report  states  tliat  it  has  attcmjitcMl  to  secure  iiilionnatidii 
as  to  the  avera,u'e  compensation  of  niemlters  of  olher  pro- 
fessions than  en^incerinL;,  hut  has  not  rnund  anv  ddi- 
nite  inforniat ion.  'The  cdniniittee  voici's  its  (i|iini(in  I'roni 
sncli  meaiicr  inlornial  ion  as  it  has  heeii  ahic  to  ohlain 
that  the  coin|)ensat ion  lur  eiininccrini;  wtirk  compares 
favoral)l_v  willi  that  received  hy  men  of  any  otliei  ])ro- 
fession. 

When  tlie  committee  was  originally  appointed  1her(; 
was  an  i(U'a  tliat  it  mijiht  mak(>  some  invest i^^al ion  to  de- 
torniiiie  the  (iinscs  why  a  consideraMc  proportion  of  the 
entiinei'rini;'  prol'osion  is  unth'i'paid  in  propoi'tion  to  its 
responsibilities  and  to  the  expense  of  professional  edn- 
erttion.  The  committee,  however,  has  conlined  its  work 
I'hiellv  to  the  collection  of  the  statistics  which  it  pre- 
sents. Till'  Tollowinii'  i)arai;raphs  from  its  ri'port,  liow- 
ever,  ai'c  of  some  interest  in  tliis  connection. 

Tlu'  imdcrpaid  tMieineer  does  not  always  owe  his  failure  lo 
receive  a  salai'.v  coiiinicnsurate  with  the  iinpoi-tance  oi'  (Ulli- 
culty  of  hi.s  woi'k  to  tlic  ignorance  or  lack  of  appreciation  of 
laymen,  but  it  not  infrequently  is  the  fault  of  hi.s  eiiRinoerinK 
superior  in  the  organization  of  which  he  is  a  part.  The  replies 
received  by  the  committee  indicate  that  engineers  in  private 
practice  sometimes  employ  men  of  extensive  experience,  and 
presumably  of  good  ability,  at  salaries  which  young  graduates 
with  little  or  no  experience  are  able  to  command,  but  which 
are  less  than  those  of  an  ordinary  mechanic  who  has  a  labor 
organization  behind  him. 

It  may  be  urged  that  the  competition  for  work  on  tho 
part  of  engineers  who  employ  a  technical  staff  is  so  keen  that 
it  is  necessary  to  take  advantage  of  the  needs  of  thoso 
seeking  employment  in  order  to  secure  professional  work 
which  is  frequently  let  to  the  lowest  bidder.  Engineers  in 
private    practice    arc    often    criticized    because    they    have    not 


eHlabllHliid  II  .scale  of  chaiKes  r)n  a  perccntaKe  ba.sis  aa  have 
I  he  arehileelH;  but  In  the  ofllces  of  lea(nn>c  aichltectM  will  be 
found  youMK  men  who  are  willing  to  work  for  almoHt  nothing 
lor    llie    Hake   of    Hie    e.xperienee    they    hope    to    gain. 

'rh<-  fai-1  fi'niain.s  (hat  employing  englneei-H  are  somelinies 
«n.-<i>oNi  il  to  pay  theii-  men  less  than  their  Hervlcea  are  actually 
w  (II  111  'I'he  code  of  ethics,  a<lopt(!d  by  the  society  by  letter- 
|)allni  oil  .Sept.  2,  litll,  lays  special  emijhasis  upon  the  i-elation 
i>i  I  111-  engineer  lo  his  client  and  to  that  of  competing  engi- 
jieer.s,  who  may  be  .striving  to  .secure  the  .samt;  contract  or 
commission,  toward  each  other,  but  it  makes  no  mention  of 
the  obligations  f)f  I  he  engineer  as  an  employer  to  men  of  his 
own  profession.  It  appears  to  lose  sight  of  the  need  of 
guarding  against    iindeipaying  as  well  as  against  underbidding. 

'I'lie  engineer,  in  some  blanches,  unlike  other  professional 
men.  is  frei|uently  unable  to  locale  in  one  place  until  he  can 
Jiecome  known,  even  though  his  lepulation  may  be  local.  He 
luusl  go  where  work  is  in  progress,  and,  when  the  particular 
v\  oik  on  which  he  has  been  engaged  shall  have  been  com- 
Hileted.  he  must  m(jve  on  to  anothei'  i)lace.  I'eriods  of  unem- 
plo>nient  are  fatal  to  steady  advancement,  while  a  reasonable 
prospect  of  promotion,  however  slow,  is  likely  to  prompt  men 
to  accept  less  than  the  average  compensation  foi-  the  kind 
of   sei'vice   rendered.     . 

f'erhaps  there  are  too  man>'  engineers,  but  the  eagerness 
ofJ.Noung  men  to  adopt  this  i)i-ofession  is  doubtless  due  to  the 
Indisputable  fact  that  young  giaduates  of  engineeiing  schools 
reach  a  self-sustaining  liasis,  wheie  they  ai'e  at  least  able  to 
support  themselves,  moie  quickly  than  <lo  those  of  other 
I)rofessions. 

Much  has  been  said  lately  about  the  general  decrease  in 
the  registration  at  engineering  schools,  and  this  has  appar- 
ently been  viewed  with  alarm  hy  their  faculties.  Your  com- 
mittee does  not  consider  it  a  bad  omen  for  the  profession. 
There  is  a  need  of  better  engineers  rather  than  of  more  engi- 
neers, a  need  more  particularly  of  men  who  are  better 
grounded  in  the  fundamentals  of  the  engineering  sciences  and 
who  have  at  the  same  time  acquired  some  knowledge  of  the 
economic  or  business  aspects  of  engineering  work,  rather  than 
of  men  who  may  have  the  greatest  earning  capacity  on  the 
day  of  their  graduation. 


Joint  Committee  on  Concrete  Issues 

Final  Report 


iSlWOFtlliS — KSaHent  jwints  i)v  the  piial  reparl  of 
the  Joint  ('(wimittee  on  Concrete  and  Reinforced 
Concrete. 


The  lonu-a-waited  revised  report  of  the  famous  Joint 
Committee  on  Concrete  and  Reinforced  Concrete  lias  at 
last  been  'ssned.  This  report,  which  is  definitely  an- 
nounced hy  tlie  committee  to  be  its  final  one.  had  its  first 
publication  in  the  December,  1916,  " Proceed incs"  of  the 
American  Society  of  Civil  Engineers  as  the  rejwrt  of  that 
society's  representatives  on  the  committee.  Tt  is.  how- 
ever, signed  by  all  members  of  the  Joint  Committee,  in- 
cluding the  representatives  of  the  other  societies.  The 
final  report  is  recorded  as  having  been  ado]ited  l)y  the 
committee  on  July  1.  lOKi.  Tt  will  be  presented  for  dis- 
cussion to  the  annual  Am.  Soc.  C.  E.  meeting  at  New 
York  on  Jan.  17,  1917. 

It  is  probably  not  necessary  to  outline  the  history  of 
the  Joint  Committee.  Suffice  it  to  say  that  it  is  composed 
of  28  members  representing  the  American  Society  of 
Civil  Engineers,  the  American  Society  for  Testing  '>ra- 
terials,  the  American  TJailway  Engineering  Association, 
the  Portland  Cement  Association  and  the  American  Con- 
crete Institute.  The  first  report  of  the  committee  was 
submitted  in  December,  1908.  That  report  was  revised 
and  "Brought  up  to  date  in  November,  1912.  so  that  the 
present  final   report  is  the  third  one  which  the  com- 


mittee has  brought  in.  The  final  report  is  signed  by  all 
the  members  of  the  committee,  but  Edward  Godfrey,  one 
of  the  representatives  of  the  American  Concrete  Institute, 
dissents  to  some  pcrtions  of  the  report,  as  noted  here- 
inafter. 

The  main  im]iression  given  in  looking  over  the  report 
for  the  first  time  and  comparing  it  with  the  1912  report 
is  surprise  at  the  very  few  changes.  The  members  of  the 
committee,  it  is  well  known,  have  devoted  an  enormous 
amount  of  attention  to  the  revision.  It  is  evident  now 
that  this  revision  was  based  entirely  on  the  old  report 
and  was  really  a  revision  and  not  a  reconsideration  of  the 
earlier  report.  In  one  notable  instance  the  new  report  is 
different :  it  contains  a  discussion  of  the  flat-slab  or  girder- 
less  floor  construction,  a  construction  that  was  not 
touched  upon  in  the  earlier  report.  This  is  the  most 
radical  change.  There  are,  however,  a  numlier  of  other 
changes  each- of  which  has  its  own  importance.  The  re- 
"l)ort,  incidentally,  has  exactly  the 'same  numlD^r  of  pages 
as  the  1912  report;  that  is,  52  pages  of  the  regular  Amer- 
ican Society  of  Ci\il  Engineers  standard. 

In  the  first  place,  the  new  report  leaves  out  a  great  deal 
of  the  historical  references  and  authorities  noted  in  the 
old,  and  its  preliminary  statement  devotes  more  atten- 
tion to  the  precautions  necessary  for  good  concrete  work. 
It  makes  few  changes  in  the  paragraphs  relating  to  the 
corrosion  of  the  metal,  to  electrolysis,  to  the  effect  of 
sea  water  or  of  impurities  on  concrete.    Apparently,  noth- 
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ing  worth  while  along  these  lines  has  been  (liscoxercd  in 
the  four  years  since  the  first  revision  took  place.  The 
definitions  of  materials  are  practically  the  same,  and  the 
provisions  for  materials  quite  little  changed.  Blast-fur- 
nace slag,  it  may  be  noted,  is  specifically  not  recom- 
mended for  concrete  aggregate,  but  on  the  other  hand, 
cinders  are  allowed  in  reiiiforced-concrete  slabs  up  to  8- 
ft.  span.  Only  the  structural-steel  grade  of  the  Am.  Soc. 
T.  M.  billet-steel  specification  is  recommended  for  rein- 
forcement. 

CiTAXOK  Ix  Time  of  Mixing 

In  the  manufacture  of  concrete  the  most  definite  change 
is  the  increase  in  the  mixing  period,  for  a  machine  mixer, 
from  1  min.  in  the  old  report  to  fi^  min.  in  the  new 
for  ordinary  mixers  and  2  min.  for  mixers  of  two 
or  more  cubic  yards'  capacity.  The  need  for  good 
and  thorough  mixing  is  enlarged  upon  in  some  de- 
tail. The  question  of  water  content  is  touched  upon, 
but  definite  instructions  are  avoided.  An  additional  })ara- 
graph  has  been  added  on  the  necessary  details  of  spout- 
ing concrete.  In  the  paragraph  on  freezing  weather,  the 
use  of  salt  is  deprecated.  For  underwater  concreting  the 
drop-bottom  bucket  is  also  deprecated. 

There  is  practically  nothing  new  in  the  section  on 
forms,  and  tliere  .still  is  no  test  given  by  which  one  may 
determine  whether  concrete  has  set  sufficiently  to  remove 
its  supports  or  forms.  There  is  very  little  new  in  the  sec- 
tion on  placing  of  joints,  on  shrinkage  and  temperature 
changes,  on  fireprooflng,  on  waterproofing  or  on  surface 
finish,  though  all  these  sections  have  been  rewritten  iu 
part. 

This  brings  the  rejwrt  to  the  subject  of  desigii,  in  which 
only  the  important  changes  can  be  noted  here. 

Under  certain  conditions  the  l)rackets  are  considered  in 
span  lengths  of  beams.  The  overhang  width  of  T-l)eams 
is  increased  from  four  to  six  times  the  slab  thickness. 
The  load  distribution  on  oblong  slabs  is  changed  in  form- 
ula, though  the  new  formula  produces  practically  the 
same  numerical  results  as  the  old.  In  continuous  beams 
there  is  one  minor  change  of  coefficients.  The  bond- 
strength  and  reinforcement-spacing  section  has  few 
changes.  The  long  discussion  on  diagonal  tension  aiul 
shear,  wliile  rewritten  in  parts,  seems  to  be  mainly  a 
justification  oP  the  theory  of  web  stresses  which  was  ad- 
vanced in  the  earlier  report.  Mr.  Godfrey  dissents  from 
this  whole  section. 

The  section  on  cohimns  has  some  changes,  the  first  of 
which  is  that  a  definition  of  a  column  is  changed  so  that 
it  includes  compression  members  in  whicli  the  ''ratio  of 
unsupported  [by  which  the  committee  undoubtedly  means 
unstayed]  length  to  least  width  exceeds  about  four"  in- 
stead of  as  in  the  old  report  about  six.  The  second  change 
in  the  column  provisions  is  that  there  is  no  reference 
whatever  made  to  a  hooped  or  banded  column  that  has 
no  longitudinal  reinforcement,  and  the  third  change  is 
that  the  unit  stresses  in  hooped  columns  (with  not  less 
than  1%  and  not  more  than  4%  of  longitudinal  bars) 
and  (this  is  added)  with  hooping  steel  not  less  tiian  1% 
of  the  volume  of  the  concrete,  shall  have  a  luiit  stress  55% 
higher  than  for  straight-rodded  columns,  provided  the 
ratio  of  unsupported  length  of  column  to  diameter  of 
hooped  core  is  not  more  than  10  (instead  of  8  in  the  old 
provision).  The  old  percentage  was  45%.  This  par- 
ticular clause  Mr.  Godfrey  objects  to  with  the  claim  tiuit 
it  is  capable  of  being  interpreted  that  hooped  columns  are 


given  an  advantage  in  the  matlor  of  unit  stresses  only 
below  10  diameters  in  hcigbt.  He  recommends  a  sjiecial 
specification  for  iiooped  columns  and  would  not  recognize 
the  straight-rodded  column  at  all. 

In  the  section  on  reinforcing  for  shrinkage  and  tem- 
perature stresses  a  paragraph  has  been  added  calling  at- 
tention to  the  necessity  for  connecting  the  various  parts 
of  the  frame  of  articulated  structures  in  reinforced  con- 
(trete.  This  has  undoubtedly  been  added  in  response  to 
inimerous  criticisms  of  the  omission  of  sucli  provision  in 
the  earlier  specifications. 

Flat-Slab  Flooi;  Desjox  Takex  Up 

The  ju'ovision  for  flat  slal)s  takes  about  eight  of  tbe 
standard-size  pages.  It  is  stated  in  such  fashion  as  to 
make  it  difficult  of  comparison  with  other  used  methods 
for  figuring  the  flat  slal).  Briefly,  the  method  employed  is 
l)ased  on  tlie  theoretical  considerations  laid  down  by  John 
E.  Nichol  in  liis  pa])er  entitled  "Statical  Limitations 
Upon  tlie  Steel  Requirements  of  Reinforced-Concrete 
Flat-Slab  Floors,"  in  the  "Transactions"  of  the  Americaii 
Society  of  Civil  Engineers,  Vol.  77.  By  this  theory  a 
certain  value  is  obtained  by  statical  calculations  for 
the  numerical  sum  of  the  positive  moment  at  a  midspan 
section  and  the  negative  moment  at  a  column  section  o4' 
a  panel.  This  value  is  absolutely  determinate.  Beyond 
this  point,  however,  the  method  becomes  empirical.  The 
committee  distributes  this  moment  in  the  proportion  of 
three-eighths  to  the  positive  moment  and  five-eighths  to 
the  negative  moment.  It  then  further  distributes  the 
means  for  resisting  the  moment  by  saying  that  at  least 
25%  of  the  positive  moment  should  be  cared  for  in  a 
so-called  inner  section — that  is,  an  area  occupying  the 
space  between  the  two  outer  quarter-points  across  the 
slab.  The  space  outside  of  tiiese  quarter-points,  knov\'n  as 
the  outer  sections,  should  care  for  at  least  55%  to  70% 
of  the  specified  moment.  In  the  negative  moment  at 
least  20%  should  be  provided  "for  in  the  midsection  and 
at  least  65%  to  80%  in  the  column  head  section. 

In  the  working-stresses  section  some  minor  changes 
have  been  made.  In  the  tabulation  of  the  various  com- 
pressive strengths  of  different  mixtures  of  concrete,  ac- 
cording to  the  mixture  and  the  kind  of  aggregate,  the 
proportions  of  mixture  are  given  as  cement  to  total  aggre- 
gate and  not  as  cement  to  saiul  to  stone.  The  compress-ive  . 
strengths,  however,  are  tlie  same.  In  the  safe  values  per- 
mitted, that  for  bearing  has  been  changed  from  321/^% 
to  85%  of  the  total  compressive  strengtli.  In  axial  com- 
pression, the  short  concrete  pier  has  been  included.  In 
sliear,  some  minor  changes  have  been  made  in  web  rein- 
forced beams.  In  bond,  an  additional  1%  over  plain 
reinforcing  bars  has  been  allowed  for  the  bond  stress  on 
"the  best  type  of  deformed  bar." 

The  new  appendix  contains  only  the  formulas,  whicli 
have  some  typogra])hical  changes  from  the  old.  The 
former  cement  and  steel  si)ecifications  are  omitted,  refer- 
ence being  made  to  the  proper  standards  in  other  publi- 
cations. 

In  conclusion  the  report  says: 

The  Joint  Committee  beUeves  that  there  is  a  great  advan- 
tage in  the  cooperation  of  the  representatives  of  different 
technical  societies,  and  trusts  that  a  similar  combination  of 
effort  may  be  possible  some  time  in  the  future,  to  review  the 
woi'k  done  by  the  present  committee,  and  to  embody  the 
additional  knowledge  which  wiH  certainly  be  obtained  fron 
further  experimentation  and  practical  experience  with  this 
important  material  of  construction. 
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Navy  Plans  Big  Dry  Dock  at  Philadelphia 

Tho  UiiitcMl  ShiU's  Navy  Di'iiartuuMii,  tlirouuli  the 
r»uroau  of  ^'a^(ls  ami  Docks,  is  askinji,-  for  l)i(ls  id  lir 
o]HMio(l  Jan.  2!),  IDH,  on  a  dry  dock  a1  tlic  Lcaiiuc  Island 
navy  yard  in  Philadoli)hia.  IVnii..  capable  of  liandliim 
any  ship  now  alloat  oi'  iimlcr  const  niciioii.  Its  main  di- 
nicnsiuns  arc  as   follow  s  : 


L,ii«th  ovor  all.  out--i(li>  <liiiuiisi(ins. . 
Lonnth  over  Jill,  nisido  diiiiciisions.  .  . 
Widtli  (iviT  all,  outside  dimensions  . 
Width  of  entraiiee,  mean  high  water. 
Dopth,  mean  hich  water 


It. 

1,064  3 

1,022  0 

212  5 

.- 132  6 

40  0 

Tlic  strncturo  is  to  be  of  concrete,  reinforced  wliere  re- 
quired, and  is  to  be  founded  on  pile.<^  where  conditions 
sliow  them  to  l)e  necessary.  The  estimated  quantities 
are.  roiiuhly:  Excavation,  860,000  eu.yd. ;  concrete, 
1 7(5,000  cu. yd.:  piles,  495,000  lin.ft. ;  .stn;etural  steel, 
120  tons :' reinforcing-  steel,  750  tons;  cast  iron,  200 
tons. 

The  Philadel])hia  dock  will  be  the  second  1,000-ft.  dock 
on  the  Atlantic  Coast  of  the  United  States,  the  other  be- 
ino-  the  one  under  construction  by  the  State  of  ]\Iassa- 
chusett.s  in  Boston  harbor.  The  United  States  Gov- 
ernnient  has  a  1,000-ft.  dock  at  Balboa,  Canal  Zone,  and 
the  Canadian  Government  has  one  under  construction  at 
Levis,  opposite  Quebec.  On  the  Pacific  Coast  a  Govern- 
ment-subsidized dock  over  1,000  ft.  long  is  building  at 
San  Francisco,  and  the  navy  has  another  under  construc- 
tion at  Pearl  Harbor,  near  Honolulu.  All  of  these  large 
dry  docks  are  developments  of  the  last  five  years  and  in- 
dicate the  growth  of  the  large  ship,  which  must  have 
docking  facilities  at  convenient  locations. 

;*; 

Relief  Work  by  Engineers  in  Southern 
Flood  Districts 

Engineers  everywhere  are  justly  proud  that  the  gigantic 
task  of  furnishing  food  to  the  starving  Belgians  was 
organized  and  has  been  carried  on  under  direction  of  an 
American  engineer,  H.  C.  Hoover.  Comparatively  few  en- 
gineers, however,  know  that  the  Corps  of  Engineers  of 
the  United  States  Army,  with  its  staff  of  civilian  assist- 
ants, has  recently  accomplished  relief  works  on  a  large 
scale  for  the  benefit  of  flood  sufferers  in  the  South.  In 
July  last,  great  destitution  was  caused  by  the  severe 
storms  that  swept  over  the  Carolinas,  Georgia,  Alabama, 
Florida  and  Mississippi,  and  $570,000  Avas  appropriated 
by  Congress  to  relieve  the  sufferers.  Aside  from  sup- 
))lying  seed  to  the  destitute  farmers,  Avhich  was  done 
through  the  Department  of  Agriculture,  the  relief  work 
was  carried  out  by  the  Corps  of  Engineers. 

In  this  Avork  great  care  was  exercised  to  prevent  pau- 
l)erization.  Those  applying  for  free  supplies  or  medical 
attention  were  carefully  investigated  to  determine  that 
they  were  both  destitute  and  unable  to  work.  Most  of  the 
relief  money  was  expended  by  employing  the  destitute  on 
roadwork   in   cooperation   with   state,   county   and   other 


lnc;d  nilii  ill]-.  W'oik  Oil  t lic  I'oads  was  confined  almost 
chiMih  1(1  uiiading  and  drainaLic  done  by  band  labor,  so 
that  ))ractically  all  (he  money  expended  went  direct  to 
I  be  workers.  Tlic  ciriciciicy  with  which  the  work  was  ac- 
complished was  highly  commended  by  S(Miator  Under- 
wood of  Alabama  in  a  letter  to  (ieneral  IMack,  Chief  of 
Engineers,  in  which  he  says:  "The  work  was  si)lendidly 
done.  The  relief  was  immediate  and  accomplislied  the 
rcsnits  (Icsii'cd  without  bringing  any  demoralization  in 
its  wake.  Our  pcol)le  were  thoroughly  .-atislicd  with  its 
accomjili.'~liincnt.'' 

Progress  on   Lincoln   Highway  in  1916 

111  New  Jersey,  where  the  Lincoln  Highway  is  entirely 
hard  surfaced,  $183,678  was  spent  for  repairs  and  main- 
tenance in  191G.  In  Pennsylvania  the  sum  spent  was 
$193,000.  During  the  year,  contracts  were  let  in  Ohio 
for  permanent  surfacing  in  10  co-unties,  totaling  $775,- 
000,  exclusive  of  the  paving  of  the  route  through  many 
cities. 

The  counties  of  Indiana,  where  there  is  no  state  high- 
way department,  spent  in  excess  of  $700,000  on  improve- 
ments of  the  Lincoln  Highw^ay  in  lOlG.  Incomplete  rec- 
ords of  expenditures  in  Illinois  total  $335,800.  The  coun- 
ties of  Iowa  ai'e  not  allowed  to  issue  bonds  for  roads.  Con- 
sequently, pavement  construction  is  practically  impossible 
and  none  exists  outside  municipal  limits.  "Work  in  the 
slate  has  consisted  of  grading,  draining  and  maintaining 
the  route,  and  in  dry  weather  the  Lincoln  Highway  is  a 
l)oulevard  from  the  ^Mississippi  to  the  Missouri.  This 
work  cost  almost  $1,000,000,  including  the  paving  of 
the  city  streets  that  are  a  part  of  the  highway. 

Reports  from  Nebraska  indicate  that  over  $367,300, 
raised  largely  by  the  counties,  has  been  ex])ended  in  Lin- 
coln Highway  improvement  and  maintenance  in  1916. 
The  counties  through  which  the  highway  passes  in  Ne- 
braska are  large  and  sparsely  populated,  and  sums  suffi- 
cient to  construct  hard-surfaced  roads  are  beyond  their 
reach.  Yet  no  difficulties  are  encountered  in  dry  weather 
in  driving  through  Iowa  and  Nebraska;  five  years  ago 
it  was  an  adventure. 

In  Wyoming  the  amount  spent  on  the  Lincoln  High- 
way in  the  past  two  years  has  been  more  than  $10  per 
capita  of  the  population  residing  along  the  route.  If 
$10  per  capita  was  raised  for  road  improvement  along  the 
Lincoln  Highway  from  New  York  City  to  Pittsburgh, 
Penn.,  a  distance  approximately  equal  to  that  across  Wy- 
oming, the  resultant  funds  would  surface  the  entire  Lin- 
coln Highway  with  concrete  from  New  York  to  San 
Francisco  twice  over. 

The  Lincoln  Highway  in  Utah,  particularly  that  sec- 
tion lying  next  to  the  Nevada  line,  is  the  worst  section  to 
be  encountered  anywhere  between  the  two  coasts.  The 
improvement  of  this  road  presents  an  insurmountable 
difficulty  to  the  people  of  the  state.  Its  co.st  is  far  beyond 
their  reach.  About  the  same  conditions  exist  in  Nevada, 
where  for  12  mi.  in  Churchill  County  the  road  is  through 
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Fallon  Sink,  a  (Iricd-up  lake.  For  iinprovin*;-  this  sec- 
tion tiu>  Willys-Ovcfland  Co.  (of  Detroit)  contributed 
$50,000,  (le])(!n(lpnt  upon  the  State  of  Nevada  raising  a 
like  sum. 

A  very  large  part  of  the  Lincoln  Highway  in  the  State 
of  California  is  state  highway,  and  as  such  has  l)een  re- 
ceiving the  benefit  of  its  pro])ortion  of  tlie  $18,000,000 
]irovided  by  state  bond  issue  for  permanent  construction 
of  the  state  highways.  A  few  sections  in  California  not 
yet  permanently  constriu'ted  in  accordance  with  the  state- 
wide plan  will  he  taken  care  of  with  the  money  provided 
th.roiigh  the  $15,000,000  bond  issue  that  has  just  been 
passed  in  that  state. 

Baltimore  To  Continue  Repaying  Work 

The  City  of  Baltimore,  Avliich  has  been  engaged  for 
several  years  in  extensive  repaving  of  a  large  part  of  its 
streets,  will  continue  the  Avork  during  1917,  spending 
probably  about  $3,000,000.  Bids  for  a  large  amount  of 
paving  will  be  advertised  for,  about  Jan.  15,  1917,  the 
contracts  ranging  in  size  from  $5,000  for  alley  work  to 
$300,000  for  street  work,  giving  opportunity  for  both 
large  and  small  contractors.  The  city  will  have  available 
to  expend  on  paving  in  the  next  few  years  about  $8,000,- 
000.  The  work  of  paving  is  in  charge  of  the  city's  Paving 
Commission,  of  which  T\.  Keith  Compton  is  Chairman 
and  Consulting  Engineer. 


Chicago  Transit  Commission  Report 

The  report  of  the  C(mimission  appointed  to  recommend 
a  plan  for  rapid  transit  for  the  City  of  Chicago,  noted 
in  Enfjineering  News  of  Dec.  7  and  14,  Avas  submitted  to 
the  City  Council  on  Dec.  31.  As  previously  announced, 
the  commission  has  laid  out  a  nine-year  program  calling 
for  an  expenditure  of  $100,000,000  for  construction  and 
equipment.  In  this  ])rogram  is  included  the  construction 
of  a  double-track  rapid-transit  sul)way  G  mi.  in  length  and 
a  5-mi.  subAvay  for  street  surface  cars,  to  relieve  conges- 
tion in  the  business  district.  Extensions  to  the  elevated- 
railway  lines  of  the  city  will  be  made,  aggregating  (55 
mi.  of  single  tracks.  The  network  of  street  railways  Avill 
be  increased  by  150  mi.  of  new  line,  and  111  mi.  of  old 
lines  will  be  reconstructed.  Eventually,  the  rapid-transit 
sid)way  will  have  a  total  trackage  of  58  mi. 

The  commission  recommends  that  a  corporation  bo 
organized  under  municipal  control  to  operate  all  tlie 
passenger  transportation  of  the  city — surface,  elevated 
and  subway — and  give  univei'sal  transfers.  Among  the 
first  work  to  be  undertaken  will  be  the  extension  of  the 
jiresent  elevated-railway  system  by  the  constnu'tion  of  ad- 
ditional lines,  and  the  l)uilding  of  new  lines  so  as  to 
give  three  through  north-and-sonth  routes.  Tliere  will 
be  one  four-track  line  through  tlie  business  disti'ict  and 
two  double-track  lines  in  the  western  part  of  the  city.  On 
the  elevated  loop  the  grades  will  be  separated  at  the  in- 
tersection of  the  east-and-west  and  north-and-south  lines 
to  increase  the  safety  of  operation  and  avoid  delays.  The 
present  elevated  loop  Avill  be  extended,  as  the  central 
business  district  now  reaches  out  beyond  the  old  loop  dis- 
trict. As  part  of  the  four-track  elevated  route  through 
the  business  district  a  double-track  sul)way  is  to  l)e 
built   under   State    St.    from    18th    St.   to   Chicajjo   Ave. 


Oilier  subways  Avill  be  built  to  the  two  east-and-west  ele- 
vated lines,  Avith  a  connecting  terminal  loop.  These 
subways  Avill  be  at  a  different  level  from  the  north- 
and-so\ith  subAvays, 

At  a  later  date  an  extension  Avill  be  added  to  form  an 
indc]jendent  north-and-south  subway  line  from  63d  St.  to 
Hchnont  Ave.  A  street-car  subway  to  relieve  congestion 
m  the  business  district  will  be  located  under  Michigan 
Ave.,  and  others  will  be  constructed  for  the  oast-and-Avest 
line,  a  connecting  loop  passing  under  the  north-and-south 
subway. 


ENGINEERING    SCHOOLS 


Massachusetts  Institute  of  Technology 

During  1916,  President  Maclaurin  of  the  Massachu- 
setts Institute  of  Technology  devoted  much  effort  to  the 
establishment  of  a  larger  cndoAvment  fund.  As  a  result 
the  total  of  gifts  and  legacies  secured  during  the  year 
amounted  to  $5,796,393.  Notable  among  the  items  mak- 
ing up  this  sum  is  an  anonymous  gift  of  $3,500,000,  which 
Avas  conditional  on  $1,500,000  secured  from  other  sources. 
The  $900,000  legacy  for  the  C.  H.  Pratt  School  of  Naval 
Architecture,  Avliich  sum  had  been  in  litigation,  Avas  paid. 
An  anonymous  gift  of  $300,000  was  made  for  the  estab- 
lishment of  a  school  of  chemical-engineering  practice. 

University  of  California 

The  first  of  the  ncAv  buildings  provided  by  the  $1,800,- 
000  bond  issue,  voted  two  years  ago  by  the  people  of 
California,  Avill  be  placed  in  service  in  January.  This  is 
AVheeler  Hall,  a  $737,000  white-granite  classroom  build- 
ing. By  :\larch,  the  new  $1,185,000  university  library 
Avill  be  completed;  the  first  ]jart  of  this,  costing  $685,000, 
Avas  built  in  1910.  During  the  summer  the  second  unit 
in  the  ncAv  agriculture  grou])  and  the  first  unit  in  a  chem- 
istry group,  costing  $3^5,000  and  $330,000,  will  be 
readv. 


NOTES 


The  BiiilaliiiK'  of  \V<io<Ien  Vessels  lias  not  yet  ceased  to  be 
a  considerable  industi->-,  accoidins  to  recent  statistics  of  the 
Bureau  of  Navigation,  Department  of  Commerce.  There  are 
{!t  present  under  construction,  or  contracted  for,  116  vesseLs 
of  over  500  gross  tons,   making  a  total  of  about   160,000  tons. 

Track  Elevation  at  Spokane,  Wash.,  by  the  Northern 
Pacific  Ry.,  wiU  extend  for  a  distance  of  2  mi.  through  the 
city.  The  tracks  will  be  raised  12  to  16  ft.,  and  carried  on 
solid  fill  between  concrete  retaining  walls,  with  about  20 
bridges  over  the  streets.  The  passenger  station  is  involved  in 
the  change.  There  are  12  to  15  tracks  at  some  parts  of  the 
line  and  the  width  of  the  roadbed  will  be  from  85  to  225  ft. 
The  work  will  be  done  without  interrupting  traffic,  which 
amounts  to  about  40  regular  trains  daily.  The  plan  is  to  build 
the  north  wall  and  then  a  trestle  along  the  north  side  from 
which  a  fill  will  be  made  wide  enough  for  two  main  tracks. 
Traffic  will  then  be  diverted  to  these  tracks,  and  the  filling 
continued  to  the  south  wall. 

AVinners  of  a  Prize  Contest  for  articles,  written  by  under- 
graduates and  recent  graduates  of  technical  colleges  and  uni- 
versities are  announced  by  the  Engineers'  Subdivision  of  the 
Chicago  Association  of  Commerce  as  follows:  First  prize  of 
$50  awarded  to  Harvey  T.  Hill,  Chicago,  a  graduate  of  Penn- 
sylvania State  College,  1915.  The  subject  of  the  paper  was 
"Engineering   and    Civil    Progress."      Second    prize    of    .$30    was 
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nwarilod  lo  Loo  Slili)py,  Ames,  Iowa,  a  Junior  at  Iowa  Statu 
ColleK*'.  who  wroli-  on  the  subji-et  of  "Thf  lOnKlrii-cr  of  the 
Fntiiio."  Third  piizo  of  $20  was  awanlcd  to  11.  M,  KlstliT. 
IMltsbmnh.  I'enn.,  n  Kiadnate  of  I't-niusylvania  .Statr  ('olh'K"'. 
lltlfi,  his  subjoot  also  bi-ing:  "The  Kn^lntMr  of  tlii>  l''utiiii-." 
lOleven  universities  were  represented  In  th«'  contest.  Prizes 
were  offered  for  the  best  articU-a  on  an.v  one  of  three  subji'cts 
as  follows:  (1)  "TOnKlneerinpr  and  Civic  I'roKress,"  (2)  "The 
Knpineei-  of  the  l-'uHire."  (3)  "The  Itusini-ss  Uelation  of  the 
KnKineei-  to  the  Coinmereial  World."  The  JudKes  of  the  eon- 
test  were,  Prof.  V.  H.  Newell,  University  of  Illinois;  Dean 
John  V.  Ha.\ford,  Noithwestern  ITnlver.sity,  and  John  W. 
Alvord,  ConsiiltinpT  EnRlneer,  Chicago. 

The  Natiiro  <>t  <"ol«r  In  AViiter  was  the  subject  of  a  some- 
Avliat  tecliiiical  but  interestliiu:  paper  by  Tliorndilii'  .S:i\ille, 
presented  to  the  meeting  of  the  New  l<^nnland  Wati-r-Worlts 
Association  in  Boston  on  Dec.  13.  Investigations  indicate  that 
most  color  in  water  is  colloidal  in  Its  nature.  The  author  held 
out  the  hope  that  methods  of  removal  better  than  those  now 
in  common  use  minht  result  from  this  knowledf?c. 

'I'lie  I'liiniiiia  Ciiniil  Cliauiiol  through  Culebra  Cut,  accoi-dinp: 
to  the  Panama  Canal  "Uecord"  of  Dec.  20,  is  now  in  liettor 
condition  than  ever  before.  The  cut  which  has  been  dredged 
through  the  slides  has  a  minimum  depth  of  33  ft.  and  tlie 
least  width  of  a  channel  of  30-ft.  depth  is  ISO  ft.  at  the  point 
«)pposite  the  rock  known  as  dibraltar.  This  rock  projects  into 
the  channel  about  110  ft.  and  extends  alonp:  the  channel  aliout 
200  ft.  It  has  been  blasted  away  until  it  now  rises  only  al)0Ut 
30  ft.  above  the  water.  The  dredges  "Corozal"  and  "Paraiso" 
are  at  work  on  the  removal  of  this  rock  and  are  dredgins 
behind  it  to  prevent  its  being-  pushed  forward.  Work  of  the 
dredging  force  of  the  canal  on  Sundays  and  holidays  was 
discontinued  on  Dec.  3,  excei)t  for  the  force  engaged  in  blast- 
ing at  Gibraltar.  Since  June  1,  1915,  dredging  has  been 
carried  on  in  the  cut  continuously  w-ith  three  shifts  a  day, 
including  Sundays  and  holidays  until   Dec.  3. 


PERSONALS 


S.  ('anideii  Miller,  Operating  Engineer  of  the  Canton  P.iidgc 
Co.,  Canton.  Ohio,  has   resigned,   effective  Feb.  2S. 

B.  J.  Simiuons  has  been  appointed  Division  Engineer  of 
the  Atchison,  Topeka  &  Santa  Fe  Ry.  at  Needles,  Calif.,  suc- 
ceeding W.  L..  Bradley,  transferred. 

W'.  B.  j>IcCabe,  M.  Inst.  C.  E.,  has  resigned  as  Chief  Engi- 
neer of  the  Corporation  of  Calcutta,  India,  after  13  years' 
service.     He  was  formerly  Water  Engineer  of  Dublin,  Ireland. 

Keii>-oii  Riddle,  recently  City  Engineer  and  former  City 
Manager  of  Abilene,  Kan.,  has  been  appointed  Secretary  of 
the  Kansas  Automobile  Trade  Association,  with  headquarters 
at  Topeka,  Kan. 

O.  A.  Tislo-w,  Structural  Engineer,  has  resigned  from  the 
employ  of  Albert  Kahn,  Architect,  Detroit,  Mich.,  to  undertake 
flour-mill  building  design  for  the  Nordyke  &  Marmon  Co., 
Indianapolis,    Ind. 

F.  <).  Sw»l»oda,  As.'soc.  Am.  Inst.  E.  B.,  Consulting  Electrical 
and  Mechanical  Engineer,  of  Pittsburgh,  has  been  appointed 
to  make  a  preliminary  investigation  of  the  street-lighting 
system   of  the  city. 

Robert  H.  MeC^orniifli.  M.  Am.  Soc.  C.  E..  has  resigned  as 
City  Engineer  of  Detroit.  Mich.,  after  16  years  in  that  office. 
He  has  been  connected  with  the  office  of  the  city  engineer  for 
a  total  of  34  years. 

Georft-e  P.  Van  A'llet,  for  the  past  two  years  Assistant  Engi- 
neer with  the  Division  of  Sewerage,  Cincinnati.  Ohio,  has 
resigned  to  accept  a  position  with  the  Robinson  Clay  Products 
Co.,  Akron,  Ohio,  as  Sales  Engineer. 

J.  E.  Bebb,  Assoc.  M.  Am.  Soc.  C.  E.,  recently  Office  Engineer 
of  the  Duluth,  South  Shore  &  Atlantic  Ry..  at  Duluth,  Minn., 
has  been  appointed  Assistant  Bridge  Engineer  of  the  Michigan 
Central   R.R.,    with   headquarters   at   Detroit,   Mich. 

George  C.  Hick.-s,  Jr.,  M.  Am.  Soc.  M.  E.,  for  the  past  15  yr. 
Vice-President  and  Engineer  of  the  P.  H.  &  F.  M.  Roots  Co.. 
of  Connersville,  Ind.,  has  retired  from  that  company.  He 
expects  to  take  a  six  months'  vacation  before  engaging  in  a 
new  enterprise. 

O.  H.  Bayles,  M.  Am.  Soc.  C.  E.,  Consulting  Engineer, 
Atlanta,  Ga.,  has  accepted  a  position  as  Office  Engineer  of  the 
construction  department  of  the  Chile  Exploration  Co..  of 
New;  York  City,  and  is  now  at  Chuquicamata,  Chile,  where 
his  headquarters  will  be. 

Howard  G.  Borden,  a  Junior  Assistant  with  the  New  York 
public    Service   Commission   on    .'fubway    work,   has   been    com- 


mlHsioni-d  .S.eond- Lieutenant,  Corps  of  lOnglneerB,  U.  ,S.  A., 
being  one  of  (he  five  civilians  who  were  recently  selected  by 
ofien  exanilnal  ion.M.  He  was  born  In  Fall  River,  Mass.,  Jan. 
I  :t.  ISiM,  ;in(l  was  graduated  from  the  MaH.saehusettB  Institute 
of  'I'rehnolony    In    I!H4. 

Harold  Ward  Slber<,  a  chemist  with  the  People's  Gas  Co., 
(*hl<:igo,  111.,  a  son  of  Brlg.-Gen.  William  L.  Hibert,  former 
member  of  the  Panama  Canal  Commission,  is  one  of  the  five 
civilians  commissioned  S<-cond-I.,leutenant,  Corps  of  Engi- 
neers, IT.  S.  A.  He  was  born  at  Bowling  Green,  Ky.,  Ma.v  fl, 
1S!)2,  and  was  graduated  from  Cornell  University  In  mechani- 
cal  ennineei-ing  in   1914. 

'i'lionniN  v.  Parroll,  recently  with  the  englneeiing  staff 
under  the  Governor  of  the  Panama  Canal,  is  one  of  the  flv«- 
civilians  to  be  eommission«;d  .Second-Lieutenant  In  the  C'orps 
of  lOngin.er'i-s,  IT.  S.  A.  H(!  was  boi-n  at  Brunswick,  N.  Y.,  Dec. 
3,  1801,  and  was  graduated  from  Rensselaer  Polytechnic 
Institute  In  1912.  He  was  with  the  Panama  R.R.  in  1913  and 
1911  and  since  then  has  been  on  work  in  connection  with  the 
eanal. 

Kennolli  S.  .loncM,  of  the  engineering  staff  of  the  Illinois 
Central  R.R.,  has  been  commissioned  Second-I.,ieutenant,  Corps 
of  Engineers,  IT.  S.  A.,  being  one  of  the  five  civilian  appointees, 
noted  elsewhere  in  these  columns.  He  was  born  at  Norfolk, 
Va.,  Feb.  IS,  18S8,  and  has  giaduated  three  times  from  the 
TTniversity  of  Virginia — in  ai'ts,  law  and  civil  engineering 
(1915).  He  practiced  law  from  1910  to  1913;  since  then  he  has 
been  with  the  engineering  departments  of  the  Pennsylvania, 
Xoi-folk  &  Southern  and  Illinois  Central   railroads. 

Krnest  li.  Osborne,  recently  with  the  Westinghouse  Church 
Kerr  &  Co.,  New  York  City,  is  one  of  the  five  civilians  who 
have  been  commissioned  Second-Lieutenant,  Corps  of  Engi- 
neers, U.  S.  A.  He  "was  born  in  Denver,  Mo.,  .Tune  15,  1889. 
He  was  graduated  from  Sheffield  Scientific  School,  Yale  Uni- 
versity, in  1912.  and  after  a  shoit  experience  in  engineering 
work  was  commissioned  Second-Lieutenant,  Coast  Artillery 
Corps,  U.  S.  A.  He  resigned  the  following  year  and  entered 
the  Massachusetts  Institute  of  Technology,  where  he  was 
graduated  in  1914.  Since  then  he  has  been  an  instructor  at 
Yale  and  a  Junior  Engineer  with  the  New  York  Public  Service 
Commission    on    subway   work. 

r.  K.  Clarke,  City  Manager,  of  Tucson,  Ariz.,  has  been 
api)ointed  Chief  Engineer  of  the  Imperial  Irrigation  District, 
Calexico,  Calif.,  succeeding  Charles  R.  Rockwood.  Mr.  Clarke 
is  a  former  Superintendent  of  Water  Company  No.  1  and  Chief 
Engineer  of  the  Imperial  Valley  irrigation  system  under  the 
California  Development  Co.  Afterw^ard  he  was  Division  Engi- 
neer of  the  Southern  Pacific  Co.  and  was  in  direct  charge  of  the 
work  of  making  the  closure  in  the  Colorado  River  break  into 
the  Imperial  Valley,  following  the  disastrous  floods  of  1910. 
He  is  an  intimate  fiiend  of  Harold  Bell  Wright,  the  authoi-, 
and  supplied  much  of  the  technical  information  upon  which 
Mr.  Wright's  novel  "Barbaia  Worth"  is  founded.  For  the  past 
two  years  Mr.  Clarke  has  been  City  Manager  of  Tucson.  His 
experiences  here  were  described  in  an  editorial  in  "Engineer- 
ing News,"    Apr.   20,   1916. 

.Ianie.s  O.  Travilla,  of  St.  Louis,  Mo.,  has  been  appointed 
Consulting  Engineer  of  the  Dunn  Wire-Cut-Lug  Brick  Co.,  of 
Conneaut,  Ohio.  In  March,  1916,  he  was  appointed  Consulting 
Engineer  of  St.  Louis  County,  Missouri,  to  take  charge  of 
the  constiuction  of  a  $3,000,000  road  system.  Owing  to  legal 
complications  the  bonds  have  not  been  issued,  and  the  position 
of  Consulting  Engineer  was  declared  illegal,  the  courts  decid- 
ing that  the  work  must  be  done  by  the  County  Engineer.  Mi'. 
Travilla  is  a  former  Street  Commissioner  of  St.  Louis  and 
recently  had  chaige  of  construction  of  a  $1,000,000  road  system 
for  Tarrant  County,  Texas.  He  is  a  gi'aduate  of  the  University 
of  Pennsylvania  and  went  to  .St.  Louis  to  join  the  engineering 
staff  of  the  Missoui-i  Pacific  Ry.  Later  he  was  Assistant 
Engineer  in  the  M'ater  Department  of  the  city  and  subse- 
quently in  the  Street  Department. 

Clarence  W.  Hubbell,  M.  Am.  Soc.  C.  E.,  Consulting  Engi- 
neer, of  Detroit,  Mich.,  has  been  appointed  City  Engineer  of 
Detroit,  by  Commissioner  of  Public  Works,  George  H.  Fen- 
kell,  to  succeed  Robert  H.  McCormick,  i-esigned,  as  noted  else- 
where in  these  columns.  Mr.  Hubbell  was  graduated  from  the 
University  of  Michigan  in  1893.  From  1898  to  1907  he  was  Civil 
Engineer  for  the  Boaid  of  Water  Commissioners  of  Detroit. 
He  served  in  the  Philiijpine  Islands  in  turn  as  Principal  Assist- 
ant Engineer  on  the  construction  of  new  sewerage  and  water- 
works systems  for  the  City  of  ;Manila:  as  City  Engineer  for 
the  City  of  Manila,  and  finally  as  Chief  Engineer  of  the  Board 
of  Public  Works,  Philippine  Islands.  He  returned  to  the 
United  States  in  July,  1914,  and  to  date  has  conducted  a  con- 
sulting practice  in  sanitary  engineering  at  Detroit.  During 
this  period  he  was  retained  by  the  City  of  Detroit  as  consult- 
ing engineer  on  preliminary  studies  for  sewage  disposal.  The 
salary  of  the  City  Engineer  is  $4,000  per  annum. 
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Charles  W.  Arohinal,  for  many  years  an  engineer  in  the 
employ,  of  the  Trenton  branch  of  the  American  Bridge  Co., 
died  recently.  He  was  a  member  of  the  Trenton  Engineers' 
Club. 

Peter  T.  Shelby,  a  retired  official  of  the  Great  Northern  Ry., 
who  served  under  Gen.  J.  F.  Casement,  contractor  for  the 
construction  of  a  large  iiart  of  the  Union  Pacific  R.R.  in  the 
late  sixties,  died  recently  in  Cleveland,  Ohio. 

TVilllain  E.  Leard,  a  manufactui'er  of  New  Brighton,  Penn., 
died  Dec.  17,  aged  74  years.  Shortly  after  the  Civil  "War  he 
engaged  in  the  manufacture  of  dr-ill  presses  at  Cincinnati, 
Ohio.  In  1882  he  built  a  plant  at  New  Brighton,  Penn.,  foi- 
the  manufacture  of  strap  joints,  connecting  rods,  forgings,  etc. 

C.  P.  Allen,  former  Chief  Engineer  of  the  Denver  Union 
Water  Co.,  Denver,  Colo.,  died  from  pneumonia  at  his  home  in 
that  city  Dec.  19.  He  was  born  at  Moore's  Port,  N.  Y.,  Dec.  27, 
1842.  He  went  to  Denver  in  1874  and  entered  the  service  of 
the  Denver  Water  Co.,  with  which  company  and  its  subsequent 
successors,  the  Denver  City  Watei'  Co.  and  the  Denver  Union 
Water  Co.,  he  remained  until  1900.  A  large  part  of  the  con- 
struction work  done  by  the  original  company  -was  under  his 
supervision.  After  his  retirement  from  the  water-works 
company  he  entei-ed  private  practice  as  a. consulting  hydraulic 
engineer  and  was  associated  with  the  construction  of  water- 
works at  Leadville,  Fort  Collins,  Greeley  and  Pueblo.  He  also 
designed  and  constructed  a  water-supply  system  for  the  Colo- 
rado Fuel  and  Iron  Co.  at  Pueblo.  He  served  in  a  consulting 
capacity  for  the  City  Public  Utilities  Commission  in  making  a 
report  on  the  cost  of  construction  of  a  municipal  water-works 
for  the  City  of  Denver.  In  1912  he  was  a  member  of  the  State 
Highway  Commission.  He  is  survived  by  two  sons,  one  of 
whom  is  William  F.  Allen,  a  Denver  civil  engineer,  who  has 
been  associated  with  his  father,  eight  daughters  and  a  widow. 


ENGINEERING  SOCIETIES 


SOCIETY   OF   AUTOMOTIVE    ENGINEERS. 

Jan.    11.      Annual    meeting    in    New    York    City.      Secy.,    C.    F. 
Clarkson,   129   West   39th   St.,   New   York. 
COMPRESSED  GAS   MANUFACTURERS'   ASSOCIATION. 

Jan.   1.5.      Fourth   annual   meeting   in   New   York   Citv.      Secy., 
O.   S.   King,   120   Broadway,   New   York. 
AMERICAN   SOCIETY   OF   CIVIL,   ENGINEERS. 

Jan.    17-18.      Annual    meeting    at    Society    House,    New    York 
City.      Secy.,  Charles  Warren   Hunt,   New   York. 
INDIANA   ENGINEERING   SOCIETY. 

Jan.  18-19.  Annual  meeting  in  La  Fayette,  Ind.  Secy.. 
Charles  Brossmann,  1616  Merchants'  Bank  Bldg.,  Indian- 
apolis. 

WESTERN  BRICK  MANUFACTURERS'  ASSOCIATION. 

Jan.  20.  Meeting  in  Kansas  City,  Mo.  Secy.,  G.  W.  Thurston, 
416  Dwight  Building,  Kansas  City. 

CANADIAN   SOCIETY   OF   CIVIL   ENGINEERS. 

Jan.  23-25.  Annual  meeting  in  Montreal,  Can.  Secy.,  C.  H. 
McLeod,   176   Mansfield   St.,   Montreal. 

ILLINOIS   SOCIETY   OF  ENGINEERS. 

Jan.  25-26.  At  Chicago.  Secy.,  E.  E.  R.  Tratman,  Wheaton, 
111. 

OHIO  ENGINEERING   SOCIETY. 

Jan.  31-Feb.  2.  Annual  meeting.  Ohio  State  University, 
Columbus,  Ohio.     Secy.,  John  Laylin,  Norwalk,  Ohio. 

AMERICAN    ROAD    BUILDER.S'    ASSOCIATION. 

Feb.  5-9.  Eighth  National  Good  Roads  Show,  in  Boston, 
Mass.     Secy.,  E.  L.  Powers,  150  Nassau  .St.,  New  York  City. 

.\MERICAN   INSTITL^TE   OF  ELECTRICAL   ENGINEERS. 

Feb.  7-9.  Midwinter  convention  in  New  York  Citv.  Sec\-.. 
F.  J.  Hutchinson,  33  West  39th  St.,  New  York  Cit.v. 

MINNESOTA   SURVEYORS'    AND    ENGINEERS'    SOCIETY. 

Feb.   7-9.     Annual  meeting  in  Minneapolis. 
TENTH   CHICAGO   CE]\IENT   SHOW. 

Feb.     7-15.       In     Chicago.       Under     management     of    Cement 
Products  Exhibition  Co.,  210  South  La  Salle  St.,  Chicago. 
AMERICAN  CONCRETE  INSTITUTE. 

Feb.  8-10.  In  Chicago  at  La  Salle.  Secy.,  H.  D.  Hvnds,  30 
Broad   St.,   N.   Y. 

NATIONAL   BUILDERS'    SUPPLY    ASSOCIATION. 

Feb.  12-13.  In  Chicago  at  Sherman.  Secy.,  L.  F.  I)es- 
inond,  1211  Chamber  of  Commerce,  Chicago. 

WISCONSIN  ENGINEERING  SOCIETY. 

Feb.  15-16.  At  Madison,  Wis.  Secy.,  L.  S.  Smitli,  939  Uni- 
versity  Ave.,   Madison,   Wis. 

AMERICAN   INSTITUTE    OF    MINING   ENGINEERS. 

Feb.  19-22.  Meeting  in  New  York  Citv.  Secv.,  Bradley, 
Stoughton,   29  W.   39th  St.,  New  York,  City. 

SOUTHWESTERN   CONCRETE   ASSOCIATION. 

Feb.  19-24.  Southwestern  Concrete  .Show  in  Kansas  Citv, 
Mo.  Address  Chas.  A.  Stevenson,  1413  W.  10th  St.,  Kansas 
City. 


The  (Hiiudiuii  Society  of  Civil  KiiKineerN  liolds  its  annual 
meeting  Jan.  23  to  25  in  Montreal.  The  secretary  is  C.  H. 
McLeod,  176  Mansfield  St.,  Montreal. 

The  \atioiuil  .\MNoeiation  of  lliiil<ler.s'  K.vehaiiK'eH  of  the; 
I'^nited  States  of  Amei-ica  will  hold  its  sixth  annual  convention 
in   Atlanta,   Ga.,    Feb.   13   to   15.      The   secretary   is  I.   H.   Skates. 

The  ClieiniMtN'  Cluh  of  YoiinKsto^vn  was  recently  organized 
with  the  following  officers:  President,  Edwin  G.  Pierce;  treas- 
urer, H.  E.  Moyer;  secretary,  Carl  W.  Weesner,  Carnegie  Steel 
Co. 

The  .^linneHota  Surveyors'  and  Kn«ineers'  Society  will  hold 
its  annual  meeting  Feb.  7  to  9  in  Minneapolis  at  the  Hotel 
Radisson  in  conjunction  with  the  annual  meeting  of  the  Civil 
Engineers'  .Society  of  .St.  Paul.  Coincidontally  the  Minnesota 
Joint   lilngineering   Boaid    will   meet. 

The  .Vmerican  Association  of  State  HlKiiway  Officials  held 
its  annual  meeting  recently  in  St.  Louis,  representatives  of 
thirty-one  states  being  present.  The  new  officers  are:  Presi- 
dent, George. 'p.  Coleman,  West  Virginia;  vice-president,  A.  B. 
Fletcher;  secretary,  J.  H.  Pratt,  North  Carolina;  treasurer, 
F.  F.  Rogers. 

The  .\nierican  Railway  RnKineerinK-  Association — The  nom- 
inating committee  has  submitted  the  following  nominations 
for  officers  foi'  the  coming  year:  President,  John  G.  Sullivan, 
chief  engineer.  Western  Lines,  Canadian  Pacific,  Winnipeg, 
Can.;  vice-president,  Earl  Stimson;  treasurer,  George  H.  Brem- 
ner;  secretary,  E.  H.  Fritch,  Chicago,   111. 

The  American  Wood  Preservers'  As,sociation  will  hold  its 
thirteenth  annual  convention  in  New  York  City,  Jan.  23  to  25 
at  the  Hotel  Astor.  Among  the  matters  to  be  discussed  are 
"Service  Tests  of  Ties  and  Structural  Timber,"  and  "Grouping 
Wood  for  Preservative  Treatment."  An  fnformal  banquet 
will  be  held  at   6:30  Wednesday.  Jan.    24. 

The  .\nierican  Institute  of  Electrical  Engineers  meets  in 
Pitt.sburgh  Jan.  12.  the  subject  under  discussion  being  "Brak- 
ing Electric  Vehicles  by  Regeneration" — that  is,  using  the 
energy  generated  on  downgrades  to  apply  brakes  to  the 
vehicles — by  R.  E.  Hellmund,  of  the  Westinghouse  Electric 
and  Manufacturing  Co.  H.  W.  Buck,  President  of  the  Insti- 
tute,  will  preside. 

The  Society  of  Automotive  Engineers  will  hold  its  annual 
meeting  Jan.  11  at  the  Engineering  Societies  Building,  New 
York  City.  Following  the  presentation  of  a  number  of  papers 
on  aeroplane,  automobile  and  tractor  engines,  the  society  will 
adjourn  to  the  New  Amsterdam  Roof  to  witness  "Ziegfeld's 
Midnight  Frolic,"  the  entire  seating  capacity  having  beejn 
purchased  by  the  society.  (' 

The  Eng-ineers'  Cluh  of  Cincinnati  held  its  annual  banqtlet 
and  election  of  officers  at  the  Literary  Club  on  Dec.  21.  A.CfiS. 
Wilson,  Professor  of  Electrical  Engineering  of  the  University 
of  Cincinnati,  was  elected  president  and  E.  A.  Gast  was 
leelected  secretary  and  treasurer.  The  address  of  the  evening 
entitled  "Concrete  Bridges  and  Viaducts  in  Cincinnati"  was 
delivered   by  Frank  L.   Raschig,   the   let'riiig  president. 

The  Flori<la  Engineering:  Society  was  organized  in  Jack- 
sonville Dec.  23,  with  L.  D.  Smoot,  Commissioner  of  Public 
Works,  of  Jacksonville,  President;  W.  P.  Darwin,  Jackson- 
ville, and  R.  E.  Chandler,  Gainesville,  vice-presidents;  J.  R. 
Benton,  Gainesville,  secretary,  and  H.  D.  Mendenhall,  Lake- 
land, treasurer.  The  charter  membership  list  numbers  84, 
the  qualifications  for  membership  being  similar  to  those  of 
the  national  engineering  societies.  It  is  stated  that  the  chief 
object  of  the  newly  organized  society  is  the  elimination  of 
objectionable  engineering  practitioners. 

The  Florida  Association  of  .Architects  has  congratulated 
the  new  Florida  Engineering  Society,  and  invited  it  to  coop- 
erate with  the  association  in  Tampa.  Feb.  8  to  10.  The  letter 
of  E.  A.  Ehmann,  secretary  of  the  architects'  association  con- 
cludes with:  "We  shall  be  glad  if  you  will  appoint  a  com- 
mittee to  meet  with  us  in  Tampa,  .in  order  to  give  your  and 
our  organizations  the  much  desired  opportunity  to  discuss 
ways  and  means  to  work  together  harmoniouslj'  in  our 
mutual  efforts  to  impiove  the  scientific  and  practical  effi- 
ciency of  the  professions  of  engineering  and  architecture." 

American  Society  of  Agricultural  Engineers — Farm  struc- 
tures and  equipment  and  farm  machinery  (particularly  in 
regard  to  tractors)  were  the  leading  subjects  discussed  at 
the  tenth  annual  meeting  of  the  American  Society  of  Agri- 
cultural Engineers.  The  meeting  was  held  at  the  Sherman 
Hotel,  Chicago,  Dec.  27  to  29,  with  a  registered  attendance 
of  over  100  members  and  visitors.  Other  subjects  included 
farm  planning,  drainage  and  irrigation,  and  electric  power 
and  light  for  farms.  There  was  also  a  group  of  papers  on 
education  in  agricultural  engineering.  The  President  for  1917 
is  E.  H.  McCormick,  Office  of  Public  Roads  and  Rural  Engi- 
neering, Washington.  D.  C.  Secretary,  C.  K.  Shedd.  Iowa  State 
College,  Ames,  Iowa. 
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Appliances   and   Materials 


at  the  root  of  iho  lliicafls.  Thore  Is  also  a  latoral  force  due 
to  tlio  coiiiprcHHion  of  the  U-plato  wlu-n  It  is  .screvvecl  home 
npaliiHl  tin-  nut.  This  device  is  of  Kf-neral  application  and 
IriH    been    listed    with    satisfactory    results   on    machinery,    au- 


Now   >\°ii(er|ir«iolliiK  ('miiiimmiikIn 

A  new  line  of  inemhrane  watcrproollnK  compounds  is  brhiK 
put  out  by  the  Ulchmond  Waterproof  Products  Co.,  ;{(i  Church 
St.,  New  York  City,  under  the  trade  nanu-  "Monarch  Cements." 
Several  consistencies  are  offered,  designated  as  "paint,"  "x," 
"xxx"'  and  "xxxx";  the  material  consists  of  Inert  liller, 
a.sphaltic  binder  and  more  or  less  oil  and  coloring  matter. 
These  compounds  are  virtually  the  older  A.  F.  UootlnK;  Co. 
cements  adopted  for  a  new  use,  that  concern  having  l)een 
al)sorl)ed.  It  is  claimed  that  sullicient  color  can  be  introduced 
to  pive  pronounced  reds,  gieens,  y<>llows,  (>tc.,  without  chanw- 
ingr  the  adhesive  and  water-repellent  <iualities  of  the 
compound. 

The  "paint"  is  used  on  steelwork  where  it  is  desiied  to 
protect  with  a  closely  adherent  fume-  and  moisture-proof 
coat.  The  "x"  cement  is  largely  inteiided  for  flashing,  expan- 
si(m  joints,  crack  filling,  etc.;  "xxx"  and  "xxxx"  are  to  form 
stiff  membranes.  -All  the  cements  are  applied  hot,  the  heavier 
ones  with  a  hot  or  greased  trowel.  Good  adhesion  to  wet 
masonry,  etc.,  is  rexiorted;  recent  tests  in  the  New  York 
Central  Testing-  Laboratory   showed   92   lb.   per  sq.in. 

While  the  company  recommends  placing  the  membi-ane 
between  the  inleaking  water  and  the  structure  to  be  water- 
proofed, yet  it  claims  that  the  adhesion  secured  even  under 
the  most  unfavoiable  conditions  is  sutHcient  so  that  it  stops 
inflow  as  an  internal,  unsupported,  plastered-on  membrane. 
The  company  sells  these  materials  in  the  open  market  and 
contracts  for  their  installation  in  difficult  cases  to  demonstrate 
their  utility.  The  paint  sells  for  $1.40  per  gal.  The  cements 
sell  for  from  8  to  6^^c.  per  lb.,  depending  on  the  amounts. 
*      *      * 

Rubber-Tired  Trailer 

The  destruction  of  expensive  pavements  by  steel-tired 
trailers  has  drawn  attention  to  the  field  for  rubber-tired 
vehicles  of  this  kind.     In   the  accompanying  sketcl)  Is  shown 


"" — iriffliifiT 
NEW    TROY    RUBBER-TIRED    TRAILER 

a  new  design  of  the  Troy  Wagon  Works,  of  Troy,  Ohio.  This 
was  built  for  the  American  Brewing  Co.,  of  Detroit,  and  has 
a  capacity  ot  2V2  tons  as  fitted  with  an  express  body.  The 
wheels  have  3-in.  rubber  tires.  The  trailer  is  intended  for 
running  in  only  one  diiection. 


Conii>ressed-Air  Meter 

A  portable  compressed-air  meter  for  use  with  rock  drills, 
etc.,  has  been  developed  by  the  Denver  Rock  Drill  Manufac- 
turing Co.,  of  Denver,  Colo.  It  is  of  positive-displacement 
type  with  a  piston  moving  back  and  forth  in  a  cylinder,  the 
exhaust  going  to  the  tool  tested.  A  counter  registers  the 
number  of  strokes;  combining  the  number  of  strokes,  dis- 
placement, pressure  and  temperature  gives  the  amount  of  free 
air  supplied. 

Xew    Spring:    Xut-L.ock 

The  nut-lock  shown  herewith  consists  simply  of  a  steel 
plate  punched  with  two  holes  and  then  bent  to  a  U-shape  so 
that  the  two  holes  are  opposite  but  slightly  eccentric.  This 
is  done  in  a  die  press  with  one  operation.  When  the  nut-lock 
is  screwed  upon  the  bolt,  the  holes  are  pulled  into  concen- 
tric position,  thus  causing  a  direct  pull  upon  the  outer  leg 
and  a  push  upon  the  leg  next  the  nut.     This  force  is  exerted 


SPRING  NUT-LOCK 

tomobiles,  locomotives  and  track  bolts.  It  is  being  introduced 
by  the  Spring  Nut-Lock  Co.,  of  608  S.  Dearborn  St.,  Chicago, 
and  a  contract  for  its  manufacture  has  been  placed  with  the 
Stowell   Mfg.   Co.,    of  Milwaukee,   Wis. 


Small  General-Utility  Gasoline  Motor 

The  "Pormo"  portable  gasoline  engine,  formerly  sold  by 
:he  Portable  Power  Manufacturing  Co.,  of  Chicago,  is  now 
manufactuied  by  the  Aerothrust  Engine  Co.,  Laporte,  Ind. 
(with  which  the  former  concern  has  been  merged),  and  is 
built  in  two  sizes — 3  hp.,  2%-in.  bore,  2i/4-in.  stroke;  and  5 
hp.,  3-in.  bore  and  3i/^-in.  stroke.  It  is  of  the  two-cylinder 
opposed  type  and  is  mounted  on  a  four-legged  base.  One 
man  can  move  it  about. 

This  concern  uses  these  engines  on  special  bedplates  with 
2-    and    2i^-in.    centrifugal    pumps,    to    make    handy    portable 


SMALL   CENTRIFUGAL-  PUMPING   UNIT 

pumping  units.  The  smaller  unit  weighs  160  lb.,  delivers 
.125  gal.  per  min.  against  30-ft.  head  and  sells  for  $125;  the 
llarger  unit  weighs  250  lb.,  delivers  250  gal.  per  min.  against 
'**"  ft.   head   and   sells   for   $175. 
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Willamette  Pacific  Railroad;  A  New  Line 
Through  the  Coast  Range 


By  W.  r.  Hakdesty* 


The  one  natural  water-grade  route  connecting  the 
interior  of  Oregon  with  the  Pacific  Ocean  is  that  down 
the  Columbia  River.  This  route  has  long  been  occupied 
by  a  railroad.  However,  besides  the  mouth  of  the  Colum- 
bia Eiver  there  are  several  bays  along  the  Oregon  coast 
affording  access  to  ships  of  limited  draft,  which  are 
susceptible  of  improvement  to  provide  facilities  for  larger 
vessels.  The  connection  of 
these  bay  districts  by  rail 
with  the  great  interior,  in- 
cluding the  Willamette  Val- 
ley and  Portland,  is  an  im- 
portant step  in  the  develop- 
ment of  the  country,  more 
especially  as  the  railroads 
must  traverse  virgin  coun- 
try rich  in  various  resources. 
The  Willamette  Pacific  R.E. 
is  the  latest,  and  also  the 
most  interesting  from  an 
engineering  standpoint,  of 
the  railroads  reaching  the 
Oregon  coast.  The  company 
was  incorporated  to  Imild  a 
road  from  Eugeiie,  on  the 
main  line  of  the  Southern 
Pacific  between  San  Fran- 
cisco and  Portland,  lying 
123.7  mi.  southerly  from 
Portland  to  Coos  Bay,  which 
is  about  two-thirds  the  way 
from  the  mouth  of  the  Col- 
umbia southerly  toward  the 
Oregon-California  line,  ly- 
ing southwest  of  Eugene. 
The  length  of  line  to  ^larsh- 
field,  the  Coos  Bay  terminus, 
is  131.6  mi.  The  road  runs 
nearly  west  from  Eugene  for 
about  70  mi.  until  the  coast 

region  is  reached,  then  turns  southerly  and  ])r()C('eds  (at 
a  distance  of  from  3  to  (i  mi.  hack  from  tlie  ocean  shore) 
to  jMarshfield. 

The  first  17  mi.  west  of  Evigene  is  over  the  flat 
Willamette  Valley.  Then  begins  the  ascent  of  the  Coast 
Range.  With  some  develo])ment  the  line  reaches  the  site 
for  Tunnel  No.  1,  piercing  the  backbone  of  the  range. 
This  tunnel  is  2,489  ft.  long,  and  the  easterly  end  is 


FIG.   1. 


"Portland,  Ore. 


on  an  8°  curve.  At  the  westerly  end  of  the  tunnel  the 
summit  grade  elevation  of  578.5  ft.  above  sea  level  is 
reached,  a  climb  of  only  178  ft.  from  the  floor  of  the 
valley.  There  is.  a  continuous  descent  for  the  next  8 
mi.  (to  about  M.P.  30),  a  drop  of  186  ft.,  after  which 
a  slightly  undulating  grade  is  used.  Approaching  the 
bridge   at    M.P.    35,    the    first    crossing    of    the    unique 

Siuslaw  River  is  made.  This 
stream  is  followed  for  near- 
ly 35  mi.,  being  crossed  sev- 
en times.  The  Siuslaw  for 
a  long  distance  flows  over  a 
bed  of  ribbed  sandstone, 
with  no  addition  of  sand, 
gravel  or  earth.  Tidewater 
reaches  up  the  narrow  val- 
ley or  cafion  of  this  river  for 
some  20  mi.  from  the  ocean, 
to  about  M.P.  56.  At  M.P. 
58  is  the  old  settlement  of 
Mapleton,  long  the  connect- 
ing point  between  the  stage 
trip  from  interior  Oregon 
and  the  voyage  by  launch  or 
Iwat  the  remainder  of  the 
distance  to  the  sea.  The 
Siuslaw  River  gradually 
widens  into  a  bay ;  above 
the  upper  end  of  this,  the 
railroad  crosses  to  the  south- 
erly side  on  a  drawbridge 
and  runs  nearly  pai-allel  to 
the  coast.  The  natural  route 
is  along  a  string  of  fresh- 
water lakes,  surrounded  by 
wooded  ridges.  These  lakes 
are  slightly  higher  than  the 
ocean  and  drain  into  it  by 
connecting  outlets.  Lakes 
Tsiltcoos  and  Tahkenitch 
are  most  noteworthy,  being  followed  for  about  15  mi.,  and 
the  various  arms  are  crossed  on  trestles.  These  two  lakes 
are  separated  by  an  isthmus,  requiring  a  low  summit 
in  grade. 

At  about  90  mi.  from  Eugene  the  Umpqua  is  ap- 
proached. This  is  one  of  the  largest  rivers  in  Oregon, 
and  it  heads  on  the  Cascade  Range,  cutting  entirely 
through  the  Coast  Range.  The  railway  crosses  the 
estuary  of  this  river  on  a  steel  structure  over  a  quarter 


vie:w  looking  north  prom  tunnel  no.  t 

WILLAMETTE    PACIFIC    R-R. 


.')() 


■:  \  (.  I  \  !■;  I',  i:  I  Mi     \  i;  w  s 


\'oi.  ':;,  No.  2 


.   r     ;i      lllllr     IuIil;,     Ik'IwccII      tile     >|jlti(>ll-     nf     (  In  I'd  l  IliT     ami 
l,'.V.|,v|Mi!i. 

'riif  line  rdiilimio  nil  -i  ii  1 1 1 1  w  a  n  I,  |)a>>iiiL',  llirmrjli  tlic 
l(i\v  (li\iilf  sdiilli  111'  llir  I  in|ii|iiM  In  ri'acli  tin-  Mr\t  sci'i('> 
III'  laki's  li\  ;i  >iiiiimil  tiit  ami  a  tniim'l  l.|s:'i  |'|.  joiii;'. 
Aftci-  passitiu-  North  Lake  ami  Trii-Milr  Lakr  (soini' 
miles  in  li'iiL;tli)  am>tlit'i-  ili-aiiiaiic  divide  i>  passed  and 
Coos  li.-iN'  is  reached.  \'o\\liei-e  on  lhi<  siretfh  of  over 
.')()  mi.  alonL;'  tin'  coast  is  a  Liradc  cli'vation  of  ovi^r 
IS  I't.  aho\e  low  tide  re(|ii  i  rc(  I.  due  |o  the  t'rc(|iicnl  use 
of    tunnel-. 

Coos  \\a\  is  ci'ossed  on  a  steel  sti'Ucture  with  |ule- 
tr(\stle  apiu'oaches  aizure^atinu'  almost  a  mile  in  lem^th. 
The  cities  o\'  Xcu'th  iSend  ami  Mai'shlield  arc  thus 
reached,    Ivini^'   (Ui    the    southw csterlv    side   of    the    hay. 

CoNSf lif(    I'lON    l''i; AITKKS 

This  railwav  was  intended  pi'imai'iK  as  a  hranch  line 
ni'  t'eedei'  of  the  Soulhciai  I'acilic.  I'nu.-ually  I'iiiid  re- 
(luirements  have  roulted  in  a  I'oad  really  adapted  to 
forniinii'  part  of  a  main  line,  if  it  sluuild  ever  he  desii-cd 
to  extend   it    down   the  coast    into  Call  fiu'uia. 

The  standards  of  construction  fixed  niaviiuum  cui'vcs  as  on  the  main  line  of  the  Southeiai  i'acilic.  The  road- 
at  8°  (with  two  exceptions  of  10'  curves);  inaxinnim  hed  is  IS  ft.  wide  in  fills  and  -^O  ft.  in  linn  cuts,  but 
,i;nules  ().(■>',.  with  c()nij)eusation  on  curves  varyinu'  from  in  ])laces  as  ninch  as  :i.")  i't.  in  sand  cuts,  because  of 
().();!.V;,    per  de-ree  nj)  to  :^0°  to  0.050';{    ju'r  decree  for      driftin.ii'  in. 

the   10°  cui-ves.     The  track  is  su])erelev ated   for  a  sjKvd  TMie    materials    encountered    in    grading   were    mostly 

of    1.-)  mi.   pi'r  hr.  up  to  curves  of  (5°,   for  :):>  mi.  on   S°       (  layey    soil    on    the   east   side   of   tlie    summit,    while   on 
curvt's  and  2')  mi.  on    10"  curves.     All  curves  of  2°  and      the  west  sloi)e  nuich  of  the  excavation  was  in  sandstone, 


FlC.    2.      MAI'   nl.'   I'Airr   >  >W  i  )l  :I0<  ;<  i.V.    SllnWl.NC 

vvii.i. A.viio'r'ri':  i'aci  i^'ic  k.i; 

■  harper     are     spiraled     with      Hood's     easement     curves. 
liridLi'cs  and    trestles  ai'c   desii^ned    for  file   same    loading 
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soft  and  crumbly  sandstono  and  also  ordinary  sand. 
Slopes  varied  from  I/2  on  1  in  sandstone  to  1  on  1  in 
firm  earth  and  loose  rock  and  to  1^^  on  1  in  loose  sand. 
Embankments  were  all  built  with  II/2  on  1  slopes. 

Owing  largely  to  the  frequent  use  of  tunnels,  and  also 
because  the  location  was  exceedingly  carefully  and  (;losely 
made  to  secure  the  proper  balance  of  quantities,  the 
maximum  grades  and  the  grading  were  lighter  tlian 
might  be  expected.  The  following  were  the  total  quan- 
tities of  different  classes  of  materials: 


Earth 

Cu.Yd. 
2,439,716 

660,230 

97,959 

2,904 

821,810 

823,685 

100,712 

11,464 

Total..                  

4,958,480 

The  deepest  fill  was  51  ft.,  the  liighest  cut  63  ft.,  the 
largest  cut  108,520  cu.yd.  and  the  largest  fill  92.578  cu.yd. 

Tunnels  Frequently  Constkucted 

In  all,  there  are  nine  tunnels,  475  to  4,183  ft.  in 
length.  Their  total  length  is  14,001  ft.,  or  2.05  mi. 
Tunnel   No.   1   is  at   the  summit  of  the   Coast  Eange ; 


lining  extends  in  50  to  100  ft.  from  each  end.  The 
face  of  the  lining  is  flush  with  that  of  the  posts,  with 
a  full  circular  arch.  Each  concrete  portal  was  formed 
with  the  usual  parapet  bulkhead,  with  longitudinal  step- 
down  walls  for  retaining  tlie  earth  at  the  sides. 

Trestle  Construction 

Fir-timber  trestles  were  used  at  many  cros.sings  of 
gulches  and  water  and  as  approaches  to  steel  structures. 
Tlicy  are  of  standard  five-pile  bents  with  15-ft.  spans. 
The  highest  is  a  four-story  trestle,  used  at  a  creek  cross- 
ing near  the  easterly  end  of  tiie  summit  tunnel. 

The  approach  to  the  Coos  Bay  bridge  is  a  ballasted-dock 
trestle,  about  four-fifths  of  all  the  piles  of  which  are  of 
(•((lar,  and  tiie  remaining  one-fifth  of  creosoted  Oregon 
fir.  The  caps  and  bracing  are  of  cedar,  while  the  string- 
ers and  the  rest  of  the  deck  structure  are  of  fir.  On 
the  stringers  is  laid  a  floor  of  3xl2-in.  plank;  on  this  is 
])laeed  roofing  paper,  followed  by  a  coat  of  asphalt,  and 
then  15  in.  of  crushed  gravel  ballast.  8  in.  being  under 
the  ties. 

The  cedar  piles  of  the  trestle  approaches  to  the  Coos 
Bay  bridge  are  protected  against  the  teredo  and  other 
marine  borers  as  follows :     A  casing  of  concrete  is  built 
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FICx.  7.     SEVENTH  CROSSING  OF  THE  SIUSLAW  RIVER 


No.  3  is  on  the  westerly  slope,  while  all  the  remainder 
are  on  the  stretch  of  railway  parallel  to  the  coast.  The 
tunnel  cross-section  used  is  the  standard  of  the  Southern 
Pacific,  giving  a  net  size  of  17x22  ft.  The  material 
encountered  was  usually  a  sandstone,  often  soft  or  given 
to  "slacking"  when  exposed  to  the  air,  so  that  timber- 
ing followed  closely. 

The  timbering  is  according  to  the  Southern  Pacific 
standards.  Timber  sets  of  10xl4-in.  fir  with  three-segment 
arches  were  used.  The  posts  each  rest  on  separate  mud- 
sills. No  wall  plates  are  used,  and  the  tops  of  the  posts 
are  fitted  to  the  inclined  segments  by  wooden  dowel 
pins.  The  top  .segments  are  placed  and  the  joints 
blocked  from  the  roof  until  in  correct  position  and 
tight.  By  this  method  each  timber  set  is  entirely  inde- 
pendent of  the  others  and  may  be  removed  and  replaced, 
sill  and  all.  Lagging  was  used  as  required.  In  bad 
ground  the  usual  spacing  of  4  ft.  c.  to  c.  between  sets 
was  reduced  to  3  or  2  ft. 

It  was  the  original  intention  not  to  line  any  part 
of  the  tunnels  with  concrete,  but  this  was  changed  during 
construction  so  that  in  most  places  a  concrete  portal  and 


around  each  pile  from  about  3  ft.  below  the  bottom  to 
about  high  tide.  Where  this  line  came  on  the  bracing, 
the  latter  was  also  protected  by  the  concrete  covering. 

The  total  length  of  wooden  trestles  used  on  the 
road  was  28,720  ft.  or  5.44  mi.  On  all  tre.stles  the 
points  of  contact  of  the  members  were  first  coated  with 
(■arl)olineum. 

Along  the  string  of  lakes  near  the  coast,  alluvial  beds 
of  much  depth  were  found,  so  that  piles  of  great  length 
were  necessary.  Some  ran  as  miich  as  138  ft.  after  the 
cutoff,  which  is  believed  to  be  the  record  for  single  piles. 
In  order  to  pro^■ide  greater  bearing  at  very  soft  places, 
bents  of  seven  and  even  iiine  piles  were  used. 

Steel  Bridges 

The  western  side  of  the  Cascades  in  Oregon  is  well 
watered,  so  that  frequent  stream  crossings  were  neces- 
sary. In  all,  there  are  31  steel  bridges,  varying  from  60 
to  2,208  ft.  in  length.  The  total  length  of  these  structures 
is  8,134  ft.,  or  1.54  mi.  These  contain  9,100  tons  of 
structural  steel,  while  the  substructure  parts  required 
i 0.000  cu.vd.  of  concrete. 
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'I'lic   l-tiii-   'ruin    IJi\ri-  is  crossed    luiir  liiiit-.   WiM   Cal  'I'lii-c    will    |iitiiiiI    Inii'i^c-   iMuiliiiiiiii,:^-   i'n,i:iiirs   mikI    (iIImt 

Cici'k    scM'ii    liiiK"-.    Sni-|;iw    |Ji\iT    ^cM'ti    liim-.    riii|i(Hi;i  (  i|ii  i  |iiiiriil    lur  lu<:-;:iiiii-  opcrnt  iolis  to  \n-  piisscd.      The   pile 

li'ivi'i' ami  ('(in-  |!a\  ('a(  li  oikv.     Spans  nf  slaiidaid  di'-iizii  liciit-    ^iippml  iiiiz'    tlif   <'iids    (d"    llicsc    ijirdcrs    wtTf    madf 

wiMT  \\<vi\  l'i>r  llii'  ImkIlicn  wIiitc  possildc.  hut  xiinc  spcrial  rnri'i'-poiidiiii^lv  sidislaid  iai.  cDii-i-.l  iiiL^  id'  >c\cii,  nine  and 

spans    wen'    i('(piiii'd    liccausc    nf    local    cnnditioii-.      The  c\cii  clc\cn   piles.      In  other  places   lull   draw  spans  were 

hli'U'est    slniclnii's    were    recpiired    in    erossinn    the    three  luiill.    with    hand  operated    Liciirinti'.       l'"oi-    these   o|)('nin<rs 

osluaries    on     the     -eclion     rnnninu     down     the     coast  IJic    loLj-inL;    conipanio    arc    ohli^ialed    to    L^i\e    the    rail- 

nanielw  Siii-law'   lfi\ei-.  I'nipipia    l.'i\eran<l  Coo-   \\:\\ .  road    ((inipan\    •.' I  hi',    iiidice,   so    that    men    may    he    sent 

'['he  Siii-lawdraw  hrid^c  coiisi-ts  of  two  •.'()()  I't.  ihron-h  |,,  npm    ihc   draw, 

pin-coiinectcd    >paiis   and    a    '.'SC  ft.    -win-    -pan.    making;  The   I  rack    \\  a  -   hiiilt    witli    IxS-in.    hy   i)-!'!.   lies   spaced 

a    lotal    Icnutli   of   (;!•').(;    11.      The    pi\o|    pier    varic-    from  is    P,    -landai'd    I'ail    Icni^lh    of    .".:'.    I'l.      \ew    l.")dh.    rails 

•?!).^     ft.    at    the    ha<e    lo    •?('.    \'\.    in    dianieler    at    ihe    top.  were   ii-imL 

Th(>  track  ele\ation  is  ahoul  -.'(i..')  l't.aho\elow    tiilc.  |'",,i'    all    of    the    line    north    and    east    (d'    the    Tnipcpia 

III  huildinu  the  pi\o|  pier  for  each  of  the  d  raw  hrid^cs.  I>i\cr  <awc<l  llr  ties  wim'c  ii-e(|,  except  for  ahoiil  .")  mi., 
huill-up  shcclpilinu-  in  three  laver-  of  I  \  I -j  in.  was  lirst  whei'c  hewn  llr  ties  were  laid.  l''or  the  ])art  south  (d'  the 
(ln'\en.  .\  steel  Liniilinu  I'raine  wa-  ii.-ed  to  maintain  the  rnijxpia  (ahoiit  -"iO  mi.)  I'ort  Orl'ord  cedai-  ties  were 
eii'eular  shapi',  and  a  steel  arc  or  hoop  was  placed  on  the  laid,  with  lie  plates.  The  tie  plates  were  used  (dsewhere 
outside  to  hold  the  sheetpilinu'  a^ain-t  the  uiiidin--  rraine.  on  the  mad  on  ciir\cs  of  •^'  and  sharper. 
The  e\ca\ation  to  the  rcipiirei]  depth  lor  the  lioltoin  (d'  On  the  westerly  side  n\'  the  -iiminit.  aloii.L;-  the  Siiislaw 
tlie  coiicrele  was  then  made  with  a  hucket  drcdLic  and  li'i\er  aho\e  Mapletoii,  the  location  for  lon<i'  distances 
a  sjMM-ial  t\pe  (d'  sand  ejector,  aider  which  the  piliiiL;  c\erlappcd  the  liiLihway.  The  raili'oad  eoin]iany  was 
foundation  was  dri\cu.  with  the  jnlcs  a\crai;in,i:  ahout  ohliLicd  to  rehuild  Ioiil;'  sect  ions  td'  tliis  hiiiiiway  in  a  new 
;51/^  ft.  c.  to  c.  po-ilioii.  luLihei'  up.  .VltoLicthei',  1.")  or  Ki  mi.  were  re- 
in Douriui:'  the  concrete  for  tlie  piers  (d'  all  the-e  hiiilt.  and  in  maii\-  places  this  work  cost  more  than  the 
l)i'idg'(>s  the  Southern  Pacilic  ]H'actii-c  was  l'ollowe(l.  'I'he  railroad  i^radc  adjacent. 
])iles  were    not    cut    (dV   at    the    hase   of   the   concrete,    hut 

at  ahout  extreme  low  water,  the  ends  thus  hein-  end.edded  Ml-nioDs  Axn  ()l!0.\XlZATI0X 

in  the  concrete.     The  reasons  for  this  are  tliat  the  joints  W'oik    on    throui.ih    surveys   started    in    1910,   and   tlie 

hotwcon  diU'erent  poui'iniis  of  concrete   (12  hr.  or  often  first   unit   of  construction  Avas  put  under  contract  about 

several  days  a|)art)   ai'(>  ditlicult  t(»  make  so  as  to  secui'c  Xo\-.    1.    lOII.      Tnaccessihility   of   part  of  the   country, 

a  good  hond,  especially  whei'e  they  come  nnder  the  watei-.  to,u-ether   with    the   lon^-    I'ainy    seasons,   tended   to    delay 

The  enihedde(l    piles   I'csist  the  tendency  to  shear  alonu-  proo'i'css.      'i'he    portion    ])ut   iinder  operation,   for  corn- 

these   joints   in    the   case  of   any  great   lateral   ])ressure.  mei'cial     purposes     as    -well     as    for    construction,    was 

The  piles  also  lessen   the  amount  of  concrete  required.  gradually   extended    westward   from   Eugene.      For  that 

A  small  l)ucket  was  used   in   lowering  concrete  between  j)art  south  of  tlie  T"'"mi)(pia,  materials  and  supplies  were 

the  piles.  biought  from  San  Francisco  to  Coos  Bay  by  sea,  so  that 

The    Uni]-»qua    I'ivcr    bridge    consists    of    nine    l"2.")-ft.  the   closing   was   at   the   T^mpqua  bridge,   and   this   was 

fixed  spans  and  one  ;U8-ft.  swing  draw  span,  making  a  the  last  ])art  of  the  road  to  be  completed.     The  road  was 

total  of  1,47:?  ft.     Only  one  of  the  fi.xed  spans  is  south  opened  for  its  entire  length  in  August.  lOlfi.    It  is  being 

of   the   draw   span.      All   are   through   spans   of    riveted  o])erated  as  the  Coos  Bay  branch  of  the  Southern  Pacific. 

truss  members.    The  bottom  of  concrete  in  the  pivot  pier  Though  no  details  are  available,  it  is  understood  that  the 

is  28l/o  ft.  beloAv  ordinary  low  tide.     Each  opening  of  ww  railroad  cost  between  $10,000,000  and  $11,000,000. 

the  draw  is  l."iO  ft.  in  the  clear.  The  first  contract,  covering  25  uii.  out  from  Eugene 

The  Coos  Bay  bridge  consists  of  nine  1.-)0-ft.  and  two  and    including  Tunnel   No.    1.   was  executed   by  Twohy 

180-ft.  through  riveted   s]>ans,  with  one  swing  draw  of  Brothers,  of  Portland,  Ore.     The  remainder  of  the  road 

458  ft.     The  total  length  face  to  face  of  hack  walls  is  (exclusive  of  bridges)   was  let  to  MacArthur,  Perkes  & 

•2.208  ft.     In  addition,  on  the  north  end  is  a  trestle  ap-  Co..  of  Xcav  York  City,  and  liy  them  sublet  to   Porter 

proach   of   ."50   heiits  and   on   the  south   end   one  (d'   KiS  Bros. -Grant    Smith    Co.,   who    in    turn    sublet   to    many 

bents,  so  that  the  total  length  ol'  structures  and  approaches  others. 

is    5,181    ft.      The    trestles    have    ballasted    decks,    all  The  railroad  coni])anv  with  its  own  organization  and 

timber,   but   the    decking   is    of   cedar   except    as    before  equipment  did  all  the  substructure  work  on  bridges,  also 

described.  all  bridge-deck  Avork,  trackwork  and  painting  of  bridges. 

The  swing  s])an  has  a  clear  opening  of  200   ft.  each  The  erection  of  the  steel  bridges  was  let  to   ^McCreary 

side  of  the  pivot  ]uer.     The  concrete  in  the  latter  ex-  &  Willard,  except  the  Siuslaw  bridge,  which  was  erected 

tended  40  ft.  below  ordinary  low  tide,  and  tlie  average  by  the  company's  own  forces. 

cutoff  of  the  piles  was  2  ft.  belo^v  ordinary  low  tide,  being  The  engineering  Avork  Avas  conducted  by  the  Southern 

slightly  beloAv  extreme  low  tide.  Pacific  Co.'s  regular  organization.     The  chief  engineer. 

The  concrete  in  tlie  ])i\'ot  ])ier  of  this   (also  the  other  ^^'illianl  Hood,  directed  ojierations  from   San  Francisco, 

drawbridges)   Avas  a   1:2:4:  mixture  up  to  Ioav  tide  and  The   ]irinci]Ml   assistant  engineer  in   charge   Avas   11.   P. 

of  1:2:6  above.  IToey.    wdio    Avitli    \V.    I{.    Fontaine,    assistant    engineer. 

Besides  the  three  main  draAvbridges   described,   other  handled  the  Avork  from  Eugene.     The  three  drawl)ridges 

ojienings   for  the   passage   of  miscellaneous   tratfic   Avere  and  other  bridges  south  of  the  SiuslaAv  Avere  constructed 

]U'ovided.     At  several  points  on  the  Avooden  trestles  cross-  under  supervision  of  C.  P.  Broughton.  Avitli  headquarters 

ing   the    dift'erent   lakes   and    channels   along   the   coast,  at  North  Bend.     To  these  and  their  assistants  the  Avriter 

steel  plate  girders  of  a  span  of  27  to  30  ft.  AA^ere  placed,  is  indebted  for  data  from  Avliich  this  article  Avas  ]n-epared. 
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Adapting  the  Motor  Truck  to  Its  Work 

Fu-sl-/'nz('  M olor-Tnicl-  Mdiii/riKiiicc  Arhcic  in  Ihc  " /■Jii(ji)/i-rrlii(/  Xars"  I'rize  ConU'.st 

\\\    ClaiiexcI':   r>.   .M().\'i'(;().Mi.:in* 

^lost  l)UsiiK'ss  iiuMi.  iuniin.u  IVdiii  luirscs  to  iiiolor  ti'ucks  hcst    li'uck    cJijiiiirciii-,-    is    ii(»t    hdnic    dut    hv    ('\|)(M'iciicc. 

for  (lelivcrv   s(M-\ic('.    June   (!('])cii(l('(l    on    their   jiiduiiu'iit,  The  iiiodel   truck  <!i'i\(M'  is  one  who  has  soi'ved  some  time 

hiased  more  or  less  hy  the  ar^^umenls  of  ti-iiek  sal(>smeii,  in  a   machine  shop  or  liarauc  voiinu',  prefprahly  mai'i'ied. 

for  tlie  solution   of  tlic  variety  of  ])rol)lems  that  arise —  Avith    at,    least    a    fair    sclioojin-'.    temperate    and    honest. 

what  kind,  size  and  make  of  ti'uck  to  huy.  selection  and  Drivers  should   he  paid  a  delim'te  weekly   wa^c.      In   ad- 

]taymont  of  drivers,  safe  speeds   and    h.ads.   housino-.  re-  dition.   they   sliould    receive   a    monthly    hoiius.    iiased    on 

])airs,  tiros,  costs,  etc.     This  has  resulted,  durinu'  the  past  tho  miles  traveled  and  the  amount  of  ,^■asoline  used.     This 

live -years,  in  much  e.\pensi\e  e\perimentin<i-  whieh  may  honus  stimulates  interest  and  eofipei'ation  in  the  driver, 

now-  he  largely  eliminate<l  hy  drawinu-  on  variously  accu-  the  most  vital   factoi-  in  ])ro(ital)le  o])ei'ation. 

mulated  cxperienee.    The  writer  has  had  charuv  of  one  of  Overloading-  and  overspeedin-  are  two  prominent  pit- 

the  largest  fleets  of  trucks  in    Philadelphia   for  the  ])ast  falls  to  he  avoided.    Ahusing  anv  machine  is  .short-sia-hted 

f(uir  years  (that  of  the  T^nion   Paving  Co.)  and  in  addi-^  economy.      P>ut  sju'cd  governors  are   not  to  be  generally 

lion  has  made  a  study  of  truck  transportation  in  general,  reeommemled  ;  a  good  .  I  river  does  not  need  a  governor, 

which   in>rhaps  justify  an   attempt  to  outline  a)iswers  to  and  a  |)()oi'  dri\ei-  can   ruin  a  car  in  spite  of  one. 

the  ahove  problems  of  the  uninitiated.  Y\u\ot  suitable  conditions  hauling  costs  may  be  reduced 

'^rTrr-nov  nr  Tim-,.)-  ^ '"' ^'  *^'  '^"'^    '*>'  pi'll'i'M'  a  trailer  iu  back  of  the  truck. 

this  should    not    he  attem|)ted    where  grades   over   10^/V. 

The   res])ective    fields   of   gasoline    and    electric   trucks  or  had  road  surfaces,  ai'c  to  he  eiicountei-ed.     When  usinu' 

are  so  clearly  defined  that  only  passing  mention  need   he  a  trailei'.  the  truck  ought   not  to  carry  o\-er  SO'/f    of   its 

made  of  the  electric  vehicle.     The  present  cost  of  current  rated  load,  while  tlie  trailer  ma\-  take  an  ecpial  amount 

and  limitations  of  construction  greatly  restrict  the  use  or  slightly  oyer, 

of  electric  trucks.  Where   three   or  more   machines   are   ke])t.   the   owner 

The  size  (capacity)  of  truck  and  type  of  body  will  be  should  have  his  own  garage,  in  which  ])ractically  all  re- 
determined by  the  nature  of  the  business.  Where  a  large  pairs  can  be  made.  Here  a  supply  of  gasoline  and  oil  mav 
(piantity  of  material  is  to  be  moved,  the  five-ton  truck  f»e  kei)t  as  well  as  extra  brake  hands,  two  sj)are  wheels 
should  be  chosen.  For  delivering  in  smaller  quantities  (one  front  and  one  rear)  and  othei'  minor  parts.  Thre(> 
or  for  distributing  a  load  to  several  points  a  two-ton  truck  mechanics  should  keep  10  or  \->  machines  rumiinu-.  This 
vrill  be  most  economical.  Light  delivery  cars  occupy  a  will  be  possible  by  a  system  of  continuous  maintenance,  a 
separate  tiehl  and  will  not  he  discussed  here.  tliorough  overhauling  yearly  and  discarding  trucks  when 

The  body  should   Ix^  built  as  low^  as  chassis  construe-  fhev  ai'e  worn  l)a(lly. 
tion    will    permit.      All    unnecessary    weight    should    he 

eliminated.     In  dump  bodies  th(>  power  hoist  is  more  eco-  Cost  Kef,i'ix(; 

nomical  than  the  hand-operated  one.  \,,,,,..t+«  rr..+  ,    u.  ,,ii  i      i      ,                    ^       i    •     ^  n 

,         1.   ^       ,      X,            •.     ,  Accurate  costs  should   he  kept  on  every  truck  nistalla- 

uegarding  the  make   of   truck,   the   wa-iters   company  ^;,,,-,       rp,      ,>vf,m+   ,>r  ,i.+  ,;i    v,-;ii    i        i  +        -11,1 

'^           '^               ,        ,        ,.     ,        J,,  i        1          .   ,  \nm.       1  lie   extent   ol    detail    will    he   determined    hv    the 

strongly  condemns  the  ■■|ow-lirst-cost     trucks.     A  buyer  is  i,,,„,iw,..  -w  f..,,,i-.  ,,      1    ,.    1   +1          1   *■             j.     r  i   '    i- 

,          .       .       ,                             ,  .    ,                          •  numher  ol    trucks  w^rd   and   the   relative  cost  ot   hauliii" 

more  than    lustihed    in    i>aviiiu-   a    higluM-   ])r!ce   to   get    a  ,.,>,>,■>., ,•,>,!    +,.   ^l,>     ,,);,.           +      i-   n            t-     ■   \     ^  ^■          \ 

:'                        '    •      7   ^       .'^      .„                  .'"        ,  com])ared   to   the   entire   cost   ot    the    material    delivered, 

reliable,    well-known,    standard    truck.       i  Ih>    practice   ol  m,,  .+  +i,.o  ..>,,!  i>.,,,  i-       .,,■>,,,;>     r  +  -i     ^     1  1      1    -c           j- 

,.',,,             ,        ,        i.                       ■  Alost  tlie  and  truck  companies  distribute  blank  forms  tor 

buying  trucks  ot  several  makes  lor  comparative  i)ur]wses  ,.,.,.,, .vi;,,,,'  J.,,u.  ,->  ^        ^^\...      ,,.      11     •      i       ■              x-  1 

.    •      p  ,.           -,       r,  1     ,       1    ,_             ,.    1    ,      ,        ■       ,  lecoKlmg  (lail\  costs,     these  are  ail  similar  in  essentials 

IS   not   favored.      Select   what   you    find   to    he   the    best  .,,,,1   r,,,.,,;,i,    ,„    ,v-     11  ,  <   1      •     r                        a-             j. 

■             .  and   lurnisli  an  excellent   hasis  ior  an  accounting  system, 

truck  and   then  standardize,      rhe  saving  throuiih   inter-  rpi,,   __    ,>,,.,,,,.;,,  .  <  .1  1      1              ^      •     i        i.  \  1 

....         ,,         ^     .        ,,•      •  1     X  I  lie  accompanviug  tal)le  shows  a  typical  cost  statement 

changeability  ot  parts  IS  self-evident.  .|.„.   ^,    j,^.^,,^,,,,    ^,,,,,,|,    ,,.,,^.,^_    ^iviim' each    item    enterin-- 

We  have  tried  both  wood  and  metal  wheels  and  greatly  ,„^,j  hauling  costs  and  tin-  necessarv  averages. 
prefer  the  latter.     Tires  liive  Lireater  mileage  over  metal 

wdieels,  and  wlu-el  troubles  are'entirelv  eliminated.     Tires  cost  ST.vrKMEXx  for  five-tox  dumptruck 

,.,,.,             ,                     I                   J     I   I                1  Fixed  C'liai'scs    • 

are   su.pftlied    ol    two    types — deniouiitahie    and    i)ressure-  i 'or  Day 

ai)i)lied.     The   pressure-ap])lied  type  will    he   found  more       iM)ix-dati<,n*  ($4dO0-$400  scrap  yaiuo  -  1,200  days) $0  46 

I  '  I  J  '  _•   '  Iiismanco  (liability,  nrc  and  collision) 58 

satisfactor\-  and  should  be  si)ecified  unless  the  truck  is  to      Eiccnso  fee •, .'.'.'.'  !io 

.  •  1-  •  11  Truck  foreman  (supervi.siii<;  three  trucivs) 1    25 

work    in    some    remote   section,    inaccessibh*   to   a    service      Driver ..'.'.'.'.  3.00 

station.  Total  \\s.n\  cliarf;e  per  truel< $5.  39 

The  truck    should    he   lettered    with    the   owner's   iianu>,  \'ariable  char-es 

and  if  more  than  one  truck  is  used,  with  a  distinguishing      Depreciation*  ($4. ioo-$400. scrap  value  -  50,000  mi.) w' S 

number.    This  number  should  also  appear  prominentiv  on      Oasoiine®  25c  (3  mi.  per  gai.) 0833 

'  J  '  •  Eubrieating  oil  (64  mi.  per  gal.) 0055 

the  back  end  of  the  hodv,  as  it  is  often  desirable  to  identify      Tires  (on  guarantee  basis) 0386 

,-    ,  ,  I       .1  '  1    •  •      1  I  '  Repairs 0600 

a  yehicle  wlieii  oniv  tlu^  rear  end  is  visihle.  

.,.,  ,,         ,  ,■    ,  I  1,1  I  •  n  Total  variable  charge $0.2503 

Alter   the    truck    lias    heen    selected    and    e(juipped,    we      Fixed  charge  (at  50  mi.  per  day) 1078 

may  turn  oui'  attention  to  the  details  of  etlicient  o])eratinu'.  Total  cost  per  mile.                                                                     $o~758T 

The  fre(iuently  expressed  oj.inion  that  teamsters  make  the  :i::;lil  i:;:^  {^^^  l^lmiie .                                                        y       '']\,, 

'  *  About  15'^  of  the  first  cost  depreciates  with  the  pa.fsage  of  time,  while  about 

*144T    N.    Edse\vuud    .St.,    Weft    I'hiiiulclphia,    I'cnn.  83''c  is  (lin'ctly  proportional  to  the  miles  run. 
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Five  Water- Works  Make  Filter  Alum — II 


S )'  XOl'Sl  S  lidii.rilr  is  Irrnlnl  irilli  siil/ilniiK 
(icid  III/  llic  colli  /irnccss.  proihicuni  uliiiii  ciikc. 
irliirh  is  hrol-rii  in  Id  hi  nips.  The  rmhilinii  of  llir 
process  ii'ils  oiilliiicil .  (iiiil  pliiiih  III  ( 'iilii iiiliiis. 
Ohio.  Trciiloii.  .V.  -/..  ninl  Sprini/liclil.  .^Iiiss..  n-rrr 
ilescribciJ  in  " Kiiijiiweriiui  Xcirs"  of  .Inn.  '/.  I!)  17. 
The  Oniiiha  phiihl.  Iicrc  ilcsrrihcil .  ilijfers  frmii  Ihr 
iilhrrs    in    soinr    iiilrrrsi in;/    ilrliiils. 

Omaha  Installation   Described 

By  (Jkokok  'V.  Vhwvk* 

The  alum-niakinii-  plant  at  the  Moi'duc  station  ol'  llic 
]\lotropoli1aii  WatcM-  Distiiit  (W  Omaha,  Nch.,  lias  bccii  in 
rou'iilar  scr\  ire  siiuc  Auu'.    1!),   !!)!(). 

Bauxite,  which  is  mined  in  Arkansas,  is  delivered  at 
Florence,  Neb.,  in  box-ears.  As  it  is  received,  about  !)5% 
will  pass  a  screen  of  l-in.  mesh.  Tt  is  unloaded  fi'om  the 
cars  by  hand  power  and  barrows  and  deposited  upon  the 
main  floor,  in  the  sonth  end  of  the  buildiui;-  at  l^^l.  80 
(which  elevation  convsponds  with  that  of  the  lloor  of  the 


IT) 


.()()() 


From    the   main 
floor 


into 
it  is 
pid- 


*Chief   Engineer,    MetropoHtan    Water   District   of   the   City 
of  Omaha,   Neb. 


r;[  r  ) ,    at    a    cost    ol 

lloor  the  bauxite  is  shoveled  thi'ou<:h  a  Ixl-ft. 
iiratini!  of  •^'|X  I  l/i-in.  iron  bars.  space(l  1  in.  apart 
a  .^Ocn.ft.  sheet-iron  slora;zc  hopper.  j-'i'iim  this 
automat  ii  ally  feil  into  a  mill  (  l*'i;:s.  I  and  '>)  tlia 
veri/.es  it  loa  llneness  I'e-iMnblinu'  poi'tland  cement. 

"^riie  pid\eri/,ei'  is  placed  on  the  lloor  of  the  bas(!inent, 
I'd.  ",().  dii-ectly  below  wlici'c  the  bauxite  is  stored.  It  is 
<  perated  liy  a  'J.")-!!!).  ;!-phase  "cJ'cJO-Noli  ()()-cycl(!  motor,  run- 
ning at  \.'iiH)  r.p.m..  the  mill  I'unninLT  at  .'5. 000  r.j).ni. 
After  |)assin^'  the  pul\('ri/an<,'  mill,  the  bauxite  in  dis- 
char<:(Hl  into  a  cych)ne  collector  and  elevated  by  means  of 
a  bucket  ele\ator  into  a  steel  stora^f'e  bin  having  a  ea- 
pacitv  of  about  (iO  cu.ft.  ^riic  elevation  of  the  top  of 
this  bauxite  stoi'a^e  bin.  which  is  hopper  shaped,  is  90.5 
ft.,  and  that  of  the  bottom  84.5  ft. 

From  this  storage  bin  the  bauxite  is  drawn  through  a 
short  verti<-al  pi])e  into  a  weighing  hopper  (Fig.  (!)  liav- 
ing  a  capacity  of  18.5  cu.ft.,  to  which  is  adjusted  a 
weighing  appai'atus.  The  How  of  bauxite  into  the  weigh- 
ing hopper  is  reguhited  by  a  slide  valve  placed  in  the 
.short  vertical  inlet  pij^e.  The  elevation  of  the  top  of  the 
bauxite-weighing  hopper  is  84  ft.  and  that  of  the  bottom 
80.5  ft.  From  the  weighing  hopper  the  bauxite  pas.-es 
to  the  mixing  pan,  at  a  little  lower  elevation,  its  center 
being  about  2.5  ft.  to  one  side  of  the  center  of 
the  weighing  hopper. 

Sulphuric  acid  is  received  at  Florence  in  tank- 
cars  containing  ap]H'oximately  55  tons,  which 
weights  are  adjusted  to  conform  with  60°  Be. 
acid,  ujjon  which  adjusted  weights  payment  is 
made.  The  tank-cars  are  unloaded  by  means  of 
air  pressure  generated  by  a  compressor  driven  by 
a  2-hi).  motor.  This  compressor  is  placed  on  the 
main  floor  (El.  80)  near  the  bauxite-weighing 
hopper  ajid  operates  against  a  resistance  of  about 
oO  lb.  per  sq.in. 

The  acid  is  unloaded  into  a  storage  tank,  7  ft. 
3  in.  internal  diameter  and  35  ft.  long,  placed 
north  of  the  north  wing  of  the  building  and  about 
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100  ft.  from  the  air  coiiiprossor.  It  is  sui)j)orto(l  ujion 
concrete  pedestals  about  :]  ft.  above  the  ground.  Uelow 
this  tank  is  a  brick-lined  ])it  in  which  is  placed  a  cast-iron 
p<>"g  liaving  a  capacity  of  20  cu.ft.  and  connected  by  suit- 
able ])i])in<i-  with  the  storage  tanks. 

The  acid  is  drawn  into  tli(>  eug  froin  flic  storaiic  lank 
bv  gravity,  and  by  means  of  air  ])i('ssiii'('  is  fon-e*!  Iioni 
the  egg  t lii'ougli  11/L'"'"-  ''""'  I'M'*'  i'do  a  lead-liiu'<l  wooden 
pooling  tank  that  lias  a  storage  (•a])acity  of  1  1-")  cu.rt.  and 
is  located  outside  of  and  north  of  tlie  cast  end  of  the 
main  portion  of  the  building,  about  2.")  ft.  fi'om  the  mix- 
ing pan.      The  elevation   of  the   bottom   of   the   cooling 
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tank  is  87  ft.  The  tank  will  store  1:5. 000  lb.  of  52° 
1)6.  acid. 

The  acid  purchased  is  a])pro\imately  (50°  Re.,  wliere- 
as  the  gravity  desired  in  the  mixing  ])r()cess  is  .-)]°  to  .")3°. 
If  (i0°.Be.  acid  were  applied  to  tiie  l)auxite  in  the  mixing 
])an.  chemical  action  would  at  once  ensue  in  tlie  ])an, 
causing  the  volume  to  increase  fivefold  and  overtloA\'  the 
])an,  as  it  would  Ix'  im])racticable  to  em])ty  the  ])an 
quickly  enougli  to  ju'cvent  it  ;  lience  it  is  necessary  to 
dilute  the  acid  liy  the  addition  of  water.  This  is  ef- 
fected by  discharging  a  calculated  amount  of  water  into 
the  cooling  tank  when  em]:)ty.  and  then  a  calculated 
amount  of  tlie  ()0°  acid  is  added.  The  combination  of 
acid  and  water  gcMierates  considtM'able  heat  which,  if 
present  in  the  acid  when  mixed  with  the  bauxite.  Mould 
be  liable  to  cause  the  mixtui'c  to  overflow  the  pan 
in  a  manner  similai'  to  that  aboxe  noted,  wov  (JO" 
acid  used.  TTence  the  othcc  of  the  cooling  tank 
is  to  allow  the  diluted  acid  to  become  sulhciently  cooled 
before  use  to  avoid  r(>action  taking  place  in  the  mixing 
])au. 

During  the  month  of  Septi'iuber  about  ."if)  hr.  wci'e  re- 
(|uired  in  which  to  cool  the  acid  sulliciently  for  use. 
Tlie  duration  of  the  cooling  period  will  doublless  change 
with  the  seascms. 

If  acid  could  be  purchased  of  52°  gravity,  this  cool- 
ing jirocess  could  be  axoided;  but  to  date  it  has  not 
been  ])ossil)k'  to  do  this,  as  the  shippei's  claim  that  (iO"" 
i-  the  limit  at  which  it  is  safe  or  pi-aciicable  to  u>e  steel 
tanks  as  containers,  for  below  this  limit  the  acid  at.- 
tacks  the  steed.  This  is  in  conti'adiction  to  positive 
statements  to  the  effect  that  '"chamber-acid"  of  about 
52°  Re.  is  being  trans]iorte(l  and  stored  in  steid  con- 
tainers, without   injui'ious   I'csults. 


h'roni  the  cooling  tank  the  acid  is  di'awn  by  gravity,  at 
a  tempci'ature  xaiwiiig  from  SO'  to  JO:!"  K.,  into  an 
acid-weighing  s'teel  hopper  liaxing  a  capacity  of  2<S  cu.ft., 
to  which  is  adjusted  a  weighing  apparatus.  This 
hopper  is  ])laced  aboNc  the  mixing  pan  and  at  one  side 
of  its  center,  in  a  manner  similar  to  the  placing  of  the 
bauxite-wi'ighiiig  hop])ei'. 

Mixixo    I'liK  AcH)  AM)   rill'.  l)VixirE 

.\(id  is  drawn  into  the  mixing  pan  from  the  weigh- 
ing ho])per,  in  which  it  has  first  been  weighed,  the 
weight  being  indicated  by  a  scale  beam  placed  against 
the  east  <'ii(!  of  the  room  ueai-  the  mixing  jian.  Two 
steel  r(A(il\ing  ai'ins  in  the  pan  are  then  set  in  motion 
by  the  action  of  a  5-h|i.  ;!-phase  220-v()lt  fiO-cycle  motor 
running  at  (iOO  r.p.ni.,  the  arms  re\(il\ing  at  20  r.p.ni.. 
and  bauxite  is  added  to  the  acid  in  the  projiortion  <if 
one  ])art  by  weight  of  bauxite  to  two  parts  of  acid, 
based    u]ion   52"'    l)e.  acid. 

The  mixing  pan  is  made  of  steel  |)lates  and  has  a 
caiiacity  of  28  cu.ft.  The  upper  ])ortion  has  vertical 
sides  and  an  internal  diameter  of  (i  ft.  The  lower  portion 
i<  conical  in  shape  and  at  its  lower  extremity  is  su])- 
]:lied  with  a  steel  plug  fitting  into  a  cast-iron  seat. 
This  plug  is  o[)erate(l  by  a  bent  le\('r.  by  means  of 
which  the  mixture  of  acid  and  bauxite  may  be  held 
in  the  mixing  pan  or  dischaiged  into  the  crystallizinu- 
box  below.     The  to[)  of  the  mixing  pan   is  at    1^1.  SO. 

The  niixing-])an  process  rcquii-es  not  more  than  5 
mill.,  after  which  the  mixture  is  allowed  to  flow  to 
the  crystallizing  box.     'I'lie  mixing  [lan  is  then  washed 
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as  clean  as  possible  l)\-  a  jet  of  water,  the  bottom  o))ening 
is  closed,  and  the  pan  is  I'eady  for  another  batch. 

As  abov(>  state(l.  the  mixture  is  discharged  into  the 
crystallizing  box.  locate(l  in  the  basement  at  Kl.  TO. 
'I''his  box  is  1.")X25  ft.  in  plan.  ;!  f1.  dee])  and  is  liiunl 
^\■]\]]  concrete.  In  its  west  side,  near  the  center,  is 
built  a  wooden  gate  that  is  fitted  with  hinges  and  lock 
of  the  refrigeratoi'-floor  type.  The  \(>rtical  joints  at 
this  door  ai-e  first  calked  with  jute  bef(jre  the  5?rvstal- 
lizing  box    is   put    into   use. 

.\bout  20  mill,  after  a  batch  has  l)een  discharged 
into  the  box,  it  begins  to  IkmI.  The  boiling  continues 
for  about  -jO  min.,  dui'ing  which  time  the  mass  increases 
in  bulk  to  nearly  five  times  th(>  s])ace  it  occupied  in 
the  mixing  pan.  after  which  it  gradually  cools  and 
hardens. 
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The  cako  is  mIuuiI  •">  in.  tlii<k  mid  wlu'ii  hard  can  he 
easily  lil'trd  rnuii  llic  tln'.i-  (.1  Ihc  pil  hy  iticans  of  a 
hill-  and  IhiMi  Inokcn  into  snmll  hinips  for  use.  II  is 
iit'tcnvard  h)ad(>d  into  a  whcclljanow  and  removed  to  an 
adjoining  storage  room.  To  remove  !),000  Ih.  of  Ihc 
cake  requires  one  man  S  hr.  This  work  is  divided 
hetween  the  day  and  tlie  night  man. 

Cost  ok    Finisimm)    I'ltonrcT 

The  phmt  is  a  success  and  proihiccs  an  ahini  which 
is  more  hasic  than  Ihal  roi'incM-ly  pui-chascd  and  which 
is  therefore  more  cllicicni  for  use  in  water  purification. 

Bauxite  is  delivered  at  Florence  at  ^lO.ri  per  2.000 
lb.  and  acid  ((50"  Be.)  at  $28.  To  make  one  ton  of 
ahim,  eomposcd  of  two  parts  of  acid  by  weight  to  one  of 
bauxite,  would  cost  for  materials  $18.50.  The  equip- 
ment  has  cost  $7,013,   made   up   as   follows: 

StoraRC  tank  in  place *^00 

AcuUoKc,  inrliKiinR  vault ^^ 

PipiiiK  aiul  valves ')!' 

Cooling  tank  and  inolosure 3/^ 

Steel  hoppcMs,  tanks,  niixinK  pan,  5-hp.  motor  elevator  and  framing.  ,aib 

I'ulverizer '-^^O 

25-hp.  motor ^"^ 

Scales ■ ,    ,  .          ,        .  inn 

Sundry  materials,  inchulins  shafting  and  belting,  also  air  compressor.  4Ul' 

Transmission  transformers,  wiring  and  labor 

Concrete  lining  of  crystallizing  pit,  including  door 

Labor,  not  included  above 

Total.- '^^^ 

It  will  be  noticed  that,  with  tlie  exception  of  the 
lining  of  the  crystallizing  pit,  no  item  of  building  is 
included.  The  building  contains  apparatus  for  the 
preparation  and  application  of  lime  and  alum  solutions  to 
the  water-supply,  as  well  as  for  the  chemical,  bacteriolog- 
ical and  physical  laboratories. 

Capital  charges  and  minor  repairs  may  be  considered 
about  as  follows : 

4J%  interest  on  $7,013 *^'5   58 

5%  depreciation  (15  yr.,  4%) 350  65 

Minor  repairs '""  "" 


600 
200 
654 


Per  year . 


$766.23 


Under  the  existing  rate  of  consumption  at  Florence  this 
would  amount  to  $1  per  ton  of  alum,  which  added  to 
$18.94  makes  $19.94  per  ton  of  alum  as  the  total  probable 
cost  at  present  prices,  to  which  should  be  added  cost  of 
electric  energy  generated  at  the  Florence  station,  esti- 
mated as  12c.  per  ton  (Ic.  per  kw.-hr.)  making  a  total 
estimated  cost  of  $20.06  per  ton. 

No  charge  is  made  for  labor,  as  the  nsual  force  of  two 
men,  heretofore  employed  in  mixing  and  applying  the 
alum  and  lime,  also  attend  to  the  pulverizing  of  the  baux- 
ite and  making  and  removing  the  alum  cake.  The  chem- 
ist supervises  the  proportioning  of  the  bauxite  and  acid 
and  has  general  charge  of  the  purifying  works.  It  takes 
one  man  21/4  hr.  to  pulverize  3,000  lb.  of  bauxite.  Dur- 
ing this  time  he  also  looks  after  other  work.  It  requires 
from  45  to  60  min.  for  two  men  to  mix  9,000  lb.  of 
alum  and  discharge  it  into  the  crystallizing  pit. 

After  each  batch  of  9,000  lb.  it  is  necessary  for  the  at- 
tendant to  spend  about  30  min.  chipping  off  hardened 
alum  from  the  upper  portion  of  the  mixing  pan.  A  slight 
reaction  takes  place  at  the  surface  of  the  mixture  during 
the  process  of  mixing,  causing  a  hard  scale  to  form.  The 
lower  portion  of  the  pan  can  be  kept  free  from  this  scale 
by  a  water  jet  after  each  batch. 

So  far  as  the  pulverizing  and  mixing  are  concerned,  the 
plant  could  turn  out  six  tons  of  alum  per  10  hr.  To  do 
this  would  require  increased  facilities  for  cooling  the 
acid  and  disposing  of  the  cake ;  hence  the  present  nominal 


capacitv  may  be  considei'cd  a.-  three  tons  of  alum  per  12 
hr.  'I'he  average  amount  of  alum  rc(|uire(l  at  Morence  is 
1.000  Ih.  per  2  1  hi'.,  dislrihulcfl  through  the  year.  The 
iiia\ininni  re(piircment  is  ahout  (),.-)()()  lb.  At  |)resent  we 
arc  making  ahout  !,;!()()  Ih.  per  2  I  hi'.  Hy  expending  $500 
lor  cidarged  facilities  for  cooling  and  suitable  a))paratus 
for  breaking  up  the  thicker  cake,  the  plant  could  easily 
turn  out  six  tons  of  alum  per  2  1  hr.,  though  to  do  so 
would  i('(|uirc  a<lditional  labor  and  increase  the  cost  about 
.$!  pel-  ton.  A  coil  of  lead  pipe  in  the  cooling  tank 
through  which  cold  water  would  flow  would  ])roduce  the 
desired   I'esult  at  less  cost  than  duplicating  the  tank. 

It  will  be  noticed  that  the  life  of  th(>  ])lant  has  been  as- 
sumed as  15  yr.  Perhaps  this  may  be  liigh.  If  it  be 
taken  at  10  yr.,  the  fixed  charges  would  be  $1.30  per 
ton,  or  an  increase  of  30c.  If  the  life  be  further  .short- 
ened to  5  yr.,  the  fixed  charges  w^ould  be  $2.23  per  ton, 
or  $1.25  more  per  ton  than  at  15-yr.  life. 

Swimming  Pool  on  Top  Floor  of 
Old  Club  Building 

Building  a  large  swimming  pool  (with  a  load  of  about 
400  tons  of  water)  on  top  of  an  old  building  was  an  in- 
teresting part  of  the  enlargement  of  the  eight-story  Union 
League  Club  Building  in  Chicago.  This  work  was  de- 
scribed by  Frank  E.  Brown  in  a  paper  read  recently  before 
the  Western  Society  of  Engineers.  The  building  is  about 
100x149  ft.  A  swimming  pool  was  desired,  but  there  was 
no  available  space  in  the  basement ;  therefore,  three  stories 
were  added  to  the  rear  part  of  the  building  (100x49  ft.) 
to  accommodate  the  pool  and  gymnasium. 

The  swimming  pool  is  30x60  ft.,  with  a  depth  of  4  to 
81/2  ft.  The  old  cast-iron  columns  could  not  carry  much 
additional  load,  and  replacing  them  with  new  steel  col- 
umns was  out  of  the  question,  especially  as  the  old  foun- 
dations were  inadequate.  They  were  strengthened,  how- 
ever, to  carry  the  ninth  floor.  The  tenth  floor  (swimming 
])ool)  and  eleventh  floor  are  carried  independently  by  new 
steel  columns  located  so  as  to  clear  the  old  foundations 
and  not  obstruct  important  rooms.  This  arrangement  in- 
volved difficult  work  in  cutting  and  reframing  the  struc- 
tural work  in  the  building. 

The  sides  of  the  pool  are  formed  by  plate-girders  about 
11  ft.  deep,  and  the  bottom  has  18-in.  I-beams  spaced  13 
to  24  in.  c.  to  c,  with  a  %-in.  deck  plate  riveted  to  their 
top  flanges  and  to  contiimous  angles  on  the  sides  of  the 
girders.  Steel  trusses  in  the  tenth  story  support  the  up- 
per walls,  some  of  these  trusses  being  cantilevered  7  to 
10  ft.  from  the  new  columns  to  the  walls. 

The  waterproofing  of  the  swimming  pool  was  a  special 
problem.  The  original  intention  was  to  make  the  steel 
tank  water-tight  by  calking  and  riveting,  and  to  line  this 
with  membrane  waterproofing,  concrete  and  tile.  Instead, 
a  lead  lining  was  used.  The  rivet  heads  on  the  girders 
were  flattened  to  i/o  in.,  and  a  fi^-in.  coat  of  cement  was 
put  on  with  the  cement  gTin.  On  this  was  applied  the 
sheet  lead,  4  lb.  per  sq.ft.  (about  ^V  in.  thick),  tacked  at 
the  joints  to  wood  strips  set  in  the  cement.  The  joints 
were  then  soldered. 

On  the  lead  was  placed  membrane  waterproofing,  then 
4-in.  cement  (with  the  cement  gun)  and  finally  the  lining 
of  i/4-in.  tile  set  in  cement  mortar.  The  bottom  was 
treated  in  the  same  way,  but  with  less  concrete,  the  total 
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thickness  of  the  lining  being  7  in.  for  the  sides  and  4  in. 
for  the  bottom. 

The  water,  after  being  treated  with  alum  as  a  coagu- 
hmt,  passes  through  a  quartz  filter,  a  heater  and  then  a 
violet-ray  machine.  The  water  is  kept  in  continuous  cir- 
culation and  at  uniform  temperature.  The  tank  is  to  be 
emptied  and  cleaned  every  two  months. 

Sewage  Flow  Measurements, 
Austin,  Texas 

By  Julian  Montgomery* 

In  1914  the  Texas  legislature  passed  a  stream-pollution 

bill  that  makes  it  necessary  for  the  City  of  Austin  and  the 
State  of  Texas  to  treat  properly  the  raw  sewage  coming 
from  their  mains  before  it  is  emptied  into  the  Colorado 
River.  As  both  mains  empty  into  a  common  outfall,  the 
cost  of  a  system  for  the  disposal  of  the  combined  sewage 
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should  be  borne  jointly  by  the  state  and  the  city.  In 
order  to  arrive  at  a  rational  basis  for  prorating  this  cost 
and  to  obtain  complete  total  volume-of-flow  data  foi-  the 
purpose  of  design,  measurements  of  the  flow  of  the  sewage 
were  made  by  rectangular  contracted  weirs  on  both  the 
state  and  the  combined  mains. 

Xot  knowing  the  personnel  of  the  legislative  committee 
that  will  pass  on  the  merits  of  the  proj)osition  to  be  sul)- 
mitted  by  the  City  of  Austin,  in  which  the  State  of  Texas 
will  be  asked  to  pay  a  certain  portion  of  the  cost  of  the 
disposal  plant,  very  elaborate  data  were  collected  for  a 
rather  lengthy  period.  It  was  decided  to  use  Francis'  for- 
mula in  calculating  the  quantities  of  sewage.  For  an  accu- 
i-ate  application  of  the  formula  it  was  considered  essential 
to  observe  every  precaution,  as  did  Francis  in  deriving  his 
equations. 

Hook  gages  were  used  to  get  the  head  on  the  weirs. 
Readings  were  taken  every  15  min..  day  and  night,  for 
nine  days.  This  gave  a  week  cycle  with  an  overlaj)  of  two 
days  to  care  for  any  possible  mishap.  The  men  taking 
readings  were  made  as  comfortable  as  possible.    Both  lan- 


♦Assistant  City  Engineer,  Austin,  Tex. 


terns  and  Hash  lights  wei'c  used  to  take  readings  at  night. 
In  calculating  the  quantities  of  flow  the  average  of 
the  head  raised  to  the  o/2  ])owei'  for  four  15-niin.  inter- 
vals was  obtained,  and  this  average  H^  was  used  in  the 
formula  Q  =  .3.33  (i  —  -j\H)H^  to  obtain  the  quantity 
pel'  hour. 

It  should  be  mentioned  that  the  results  were  arrived  at 
probably  with  more  care  and  exactness  than  is  usually 
thought  necessary  to  observe  for  such  measurements.  The 
precautions  imposed  prior  to  and  during  the  time  at  which 
readings  wei'e  taken  reduced  to  a  minimum  the  percentage 
of  eri'or  in  the  application  of  Francis'  formula.  Accept- 
ing the  reliability  of  the  formula,  the  small  increment  of 
time  between  readings  of  the  hook  gage  gave  an  abundance 
of  data  that  is  an  accurate  index  to  the  hourly,  and  conse- 
quently the  daily,  flow. 

The  accompanying  curves  were  plotted  from  the  com- 
bined sewage  data.  They  may  serve  to  give  ideas  of  the 
variations  of  the  hourly  and  daily  flows 
at  other  cities.  Of  especial  interest  are 
the  percentages  of  variation  of  the 
maximum  and  minimum  liourly  flows 
from  the  average  hourly  flow.  It  is 
seen  that  the  variation  of  both  the 
maximum  and  minimum  from  the  av- 
erage is  about  the  same,  being 
some  53%.  A  study  of  the  av- 
erage hourly-flow  diagram  shows  that 
for  about  half  of  the  day  the 
flow  is  below  the  average,  and  above 
the  average  from  9  a.m.  to  9  p.m. 
The  rate  of  change  is  roughly  a  con- 
stant and  always  negative  from  9  p.m. 
to  7  a.m.,  but  the  rate  change  for  the 
period  during  which  the  flow  is  above 
the  average  is  erratic.  From  11  a.m. 
to  2  p.m.  the  rate  of  change  is  negative, 
from  2  p.m.  to  5  p.m.  the  rate  of 
change  is  positive,  and  from  5  p.m. 
to  9  a.m.  the  rate  of  change  is  negative, 
being  positive  again  from  7  a.m.  to 
10  a.m.  and  practically  zero  from 
10  a.m.  to  11  a.m.  The  absolute-maximum  and  the 
absolute-minimum  curves  shown  were  plotted  from  the 
maxinuim  and  minimum  hourly  flows  that  occurred  for 
each  particular  hour  of  the  day  during  the  nine  days 
that  readings  were  taken. 

The  measurements  were  made  from  the  office  of  M. 
C.  Welborn,  citv  engineer.  The  writer  had  direct  charge 
both  of  the  field  and  office  work.  Engineering  students 
from  the  University  of  Texas  were  em]iloyed  to  read  the 
hook  gages  and  aid  in  the  numerous  calculations. 


Eleetrieity  for  Hou.se  Heating;  has  V)oen  studied  for  several 
years  by  the  Seattle  Municipal  Lig-hting-  Department,  and 
enough  data  have  been  accumulated  to  afford  some  general 
conclusions.  Eight  different  homes  were  equipped  in  various 
ways.  Need  of  heat  storage  was  shown  (for  the  heating  peaks 
came  at  6:30  to  8  a.m.  and  5  to  10  p.m.),  until  the  heating  load 
outgrows  the  lighting.  But  about  ten  times  as  much  current 
is  demanded  for  heating  as  for  lighting  a  dwelling,  so  that 
when  one  house  in,  ten  is  electrically  heated  the  load-curve 
valleys  will  be  filled  and  no  more  off-peak  energy  will  be 
available.  Where  electric  house  heating  is  to  be  undertaken 
on  any  considerable  scale,  very  cheap  current  is  required.  For 
the  Seattle  climate,  electric  house  heating  is  25  to  50%  more 
expensive  than  coal — with  current  at  Ic.  per  kw.-hr.,  coal  of 
1.000  B.t.u.  per  lb.  at  $6  per  ton,  and  a  40%  furnace  efficiency. 
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Adding   1 1  Ft.  to  Top  of  Trap-Rock 
Dam  at  Bridgeport 
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MAXIMUM  CROSS-SrCTION  OF  DAM  THROUGH  CENTER  OF  BUTTRESS 

FIG.  1.     DETAIT.S  OF  ENLARGEMENT  OF  Tli.M'   K.\LLS   DAM  AT 
l!Itl  nr,KP()RT.    CONN. 

a  continuance  of  tins  growth  the  Hi'idu-eiKirt  Hydraulic 
Co.,  which  su|)|)lie.<  the  city  with  its  water,  has  liad  undci- 
Avav  various  plan-  Ini-  an  increased  watei'-supply.  One 
of  the  mo^t  impmtant  (if  the.-^e  plans  ha-  heen  tlie  Trap 
Falls  Reser\()ir  enlaruenient. 

The  Tra])  Falls  TJe.servoir  lies  in  a  natural  basin  aji- 
])ro.\iniately  S  mi.  above  the  City  of  Bridgeport  aod  before 
reconstruction    covered    an    ai'ea    t)l 


2.      LOOKING    'roWARD    ENLARGED    SECTION    MAT\ 
DAM    WITH    OLD    SPILE'WAY    IN    FOREGROUND 
hened  .surface  indicates  where  new  si)illway  section  f^oes 

Mills  Iii\er,  which  has  a  drainage  area 
of  al)ont  7  sq.ini.  and  through  4.  mi.  of 
36-in.  pijie  from  Cleans  Brook,  with  a 
drainage  area  of  8  sq.mi.  The  capacity 
of  the  reservoir  before  reconstruction 
was  1  100  million  gallons  of  water — over 
50%  below  the  capacity  for  supply  of 
the  drainage  area.  The  problem,  there- 
fore, involved  the  ])i'()\ision  for  lai'ger 
storage  capacitv.  To  a\-oid  extended 
shutdown  of  the  water-su])]ily  fi'om  this 
reservoir,  the  Bridge]X)rt  Hydraulic 
Co.'s  engineei's  decided  ujmn  the  recon- 
struction of  the  old  dam,  in  accordance 
with  the  ])lan  shown  in  Fig.  1.  It  is 
interesting  to  mention  that  work  ])ro- 
gressed  ^\•ithout  in  any  way  interfer- 
ing M'ith  the  water-supply  except  for 
a  period  of  one  week  during  the  ])lacing 
of  the  concrete  I)uttresses  in  the  vicin- 
ity of  the  service  maiiL  A  com])ari- 
si>n  of  the  old  and  new  dam  structures 
(Fig.  2)  shows  an  increase  in  height  of  11  ft.  and  an  in- 
creased length  of  22o  ft.  The  acTcage  of  the  reservoii' 
is  enlarged  to  ;300  acres,  and  it  will  have  a  capacity  for 
•^300  million  gallons  of  M'ater.     The  chaniies  in  the  di- 
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mensions  of  the  dam  are  a'iven  in  the  following  table: 


about   240   acres   of 


"InyeisoU-Rand  Co,  11  T'.roadway,  New  York  City. 
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The  old  striu'tvire  was  of  mass  concrete,  and  no  provision 
whatever  had  been  made  for  expansion;  as  a  result  the 
dam  developed  cracks  with  sli*>ht  leatcs.  In  the  recon- 
struction, ex))ansion  has  been  provided  for  in  a  unique 
manner.  Blocks  of  concrete  11  ft.  high,  18  ft.  lon,<i' 
and  10  ft.  wide  were  placed  alternately  18  ft.  apart  on 
the  top  of  the  ohl  dam  and  permitted  to  harden  thorouiih- 
ly  before  the  intermediate  blocks  were  poured.  Tliesc 
blocks  were  joined  to  the  old  structure  by 'means  of  a 
channel  or  keyway  18  in.  wide  and  4  in.  deep,  cut  along 
the  full  length  of  the  top  of  the  old  dam. 

The  increase  in  height  made  it  desirable  to  brace  the 
structure  to  take  care  of  inci'eased  stresses.  For  this 
purpose  46  buttresses,  as  shown  in  Figs.  1  and  7,  were 
provided.     They  are  6  ft.  wide,  placed  on  18-ft.  centers 


In  making  the  mortises  for  the  buttresses,  holes  6  in. 
dec])  were  drilled  with  Jackhamers,  as  closely  together  as 
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and  connected  at  the  top  by  fascia  arches,  which  also 
support  the  overhang  of  the  concrete  blocks  placed  at 
the  top  of  the  dam.  The  buttresses  are  filled  in  between 
with  earth. 

The  greatest  problem  presented  in  this  work  was  per- 
haps that  of  tying  the  new  additions  to  the  old  structure. 
In  Figs.  1  and  3  is  shown  the  method  adopted  to  key  the 
buttresses.  In  order  that  these  buttresses  could  take 
the  thrust,  mortise  and  tenon  joints  6  ft.  long  by  2  ft. 
wide  and  6  in.  deep  were  made,  4  ft.  6  in.  apart  on  a 
vertical  plane  in  the  face  of  the  dam. 

Methods  of  Cutting  jMohtises  and  Channel 

The  channel  in  the  to})  of  the  dam  and  the  mortises  in 
the  face  were  cut  by  drilling,  broaching  and  picking, 
employing  three  'Mackhamer"  drills  and  three  "Little 
David"  pneumatic  picks.  Holes  were  drilled  with  a 
ll^-in  crossbit,  approximately  1  in.  apart  both  along 
and  across  the  channel,  to  a  dejith  of  4  in.  This  was 
followed  l)y  the  jineumatic  picks  employing  a  special 
broaching  tool,  as  shown  in  Fig.  4,  along  the  outside  edge 
of  the  channel,  breaking  down  the  intervening  concrete 
to  form  a  continuous  groove.  An  ordinary  ])ointed  ])ick 
was  then  inserted  in  the  pneumatic  hammer  and  the 
drilled  concrete  chipped  out. 


DETAIE   OP   BROACIITNG   TOOL 

they  could  l)e  placed,  with  a  ll/2-in.  crossbit.  The  men 
o])erating  these  drills  worked  from  susixMidcd  platforms, 
and  the  drills  were  supported  in  si)ccial  hangers  sus- 
pended from  2y2-'m.  air  pipes  strung  along  the  face  of 
the  danu  The  concrete  between  holes 
along  the  edge  of  the  intended  mort- 
ise was  then  broached  by  the  flat  tool 
already  referred  to,  and  the  remain- 
ing concrete  picked  out  by  the  point- 
ed pick  operated  by  a  pneumatic 
hammer.  One  man  and  a  Jack- 
liamer  drilled  and  broached  one  com- 
plete mortise  in  41/2  hr.,  and  one 
man  with  a  pneumatic  |)ick  averaged 
one  mortise  completely  chipped  out 
in  a  similai-  length  of  time.  These 
tools  were  also  used  for  drilling  con- 
crete form  anchor-bolt  holes  to  a 
depth  of  6  in.  All  steel  was  sharp- 
ened by  hand,  a  total  of  60  pieces  of 
12-in.  lengths  being  required  for  the 
job,  which  comprised  313  riiortises, 
775  ft.  of  channel  and  more  than 
500  six-inch  anchor-bolt  holes.  To 
obtain  a  suitable  rock  footing  for  the 
l)uttresses,  the  overburden  at  the 
base  of  the  dam  was  removed  with 
pick  and  shovel.  Where  the  natural 
contour  of  the  rock  did  not  provide 
a  satisfactory  footing,  holes  were  drilled  and  blasted,  the 
object  being  to  obtain  a  saw-toothed  surface. 

Colla])sible  wooden  forms  were  used  for  all  concreting. 
Forms  for  the  buttresses  were  shifted  by  stages  toward  the 
top,  each  pouring  of  concrete  being  permitted  to  set 
sufficiently  before  shifting  the  form.  For  keying  each 
successive  pouring  of  concrete,  large  pieces  of  rock  were 
embedded  in  the  concrete  at  the  finish  of  each  ]iouring. 


PIG.    5.      LOOKING    OVER    TRAP    PALLS 
DAM   DURING   REC0N.STRUCT10N 
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is  not  only  to  lend  additional  sui)})ort  to 
tln'  eoiicrclo  structur(>,  hut  to  oliniin- 
ato  opportunity  Tor  froozino-  and  spall- 
ing-  during  cold  weather.  Tlio  concrete 
])lant  comprised  two  1-cu.yd.  steam- 
engine  driven  Kansome  concrete  mixers 
located  at  the  western  end  of  tlie  work. 
All  materials  were  supplied  to  the 
mixer  at  the  top  hy  means  of  a  l)ooiu 
dei'rick  and  clam-shell  hucket.  A 
unique  feature  of  this  [)ortion  of  the 
installation  is  the  manner  in  which  the 
concrete  was  conveyed  to  the  Lidger- 
wood  cahleway  that  sei'xcd  the  dam. 
Fig.  5  is  a  general  \  iew  overlooking  the 
dam.  taken  from  one  of  the  cahleway 
towers.  A  small  steam-operated  winch 
cai'rving  an  endless  cahle  hauled  a  llat- 
car  liack  and  forth  on  a  track  i)laced  at 
right  angles  with  the  cahleway  and 
l)arallel  with  the  concrete-mixer  dump- 
ing chutes.  H'and-operated  s(piai-e 
dumping  huckets  wei'e  ])laced  on  this 
llat-car  and  run  in  undei"  the  chutes. 
One  was  tilled  and  returned  to  the  dam,  where  the  cahle 
way  traveler  picked  it  n])  and  conveyed  it  to  the  point  o 
deposit.  In  the  meantime  the  other  hucket  was  hem,; 
filled  (Fig.  6). 


poriaiiie 
Fig.     1. 

All     machinery     was     steam 
hammer    drilU    at    the    <lani.    a 
all    the    ncce>>ary    steam.      All    ' 
>er\  ice  on   numerous  iindertakin 
(if    il    ha\  ing    heen    purchased    a^ 
hefore. 

Work  was  >tarted  .\ug.  1  and  <-oni])leted  about  the 
lii>t  of  this  year,  an  a\erage  of  100  men  ])er  day  heiiig 
emploved.  ('oii>iderahle  ])repai'atory  work  had  to  he  done 
hefore  actual  work  hegan  at  the  dam.  It  was  necessary 
to  hiiild  new  and  higher  roads  to  replace  those  which 
Would  hecoiiic  iiiiindatcd  hy  the  enlarged  reserxdir.  to 
.-a\  iiolhing  of  the  grading  of  cei'tain  portions  ot  the 
rc>er\iu'r  hanks  and   the  clearinu-  of  the  new  land. 


XKW    FACE    OF    RAISED    TRAP    FALLS    DAM    FOR    BRIDGEPORT 
HYDRAULIC     CO. 


'I'lie  work  was  dojie  hy  the  Bridgeport  Hydraulic  Co., 

under  the  supervision  of  its  own  engineers.     S.  P.  Senior, 

A'ice-President  of  the  company,   is  Chief  Engineer;   W. 

C.  Pollitt  is  Engiiieei'-in-Charge  of  the  work;  and  A.  B. 

The'concrete  mixture  was  1  :  21/2 : -f  1/2  for  the  top  and      Hill,   Consulting   Engineer. 

1  :  ;5 :  .5  for  the  buttresses.     Abouf  8,000  cu.yd.  of  con- 

ci-ete  was  required.     All  materials  for  the  concrete  were 

hauled    in    by   four    5-ton    Locomobile   trucks.      Two    (if 

these    trucks    were    equipped    with    ])ower    self-dumping 

bodies,  the  other  two  with   i)lain   hinged  bodies,  which 

were  dumped  by  means  of  the  derrick  serving  the  mixers. 
The  company  operates  its  own  trap-rock  quarry,  situ- 
ated about  2  mi.  from  the  dam.     The  trap  rock,  which  i> 

of  a  particularly  hard,  stubborn  nature,  full  of  cleavages 

and   therefore   nresentiiiu-   unusuallv   ditlicult   drilling,   is 


A  (^overumt'iit  Kuiltva.v  in  the  Viiited  States  is  a  23 1/2 -mi. 
Une  from  Yuma.  Ariz.,  to  the  Mexican  boundary.  The  United 
States  Reclamation  Service  has  built  a  levee  to  protect  land 
in  the  Yuma  Valley  from  the  annual  overflow  of  the  Colorado 
River.  This  was  first  protected  against  erosion  by  spur  dikes 
and  brush  mats,  but  rock  revetment  became  necessary  and 
this  could  be  placed  economically  only  by  a  railway  upon  the 
levee.  As  local  railway  and  other  interests  would  not  take  the 
mattei-  up,  in  view  of  the  improbability  of  such  a  line  being  a 
financial  success,  the  line  wa.'!  built  lay  the  Reclamation 
Service  in  1914.  Over  300,000  tons  of  rock  have  been  handled 
and  placed.  Regular  passenger  service  is  maintained  b.v  a 
McKeen    gasoline    motor-car   having   seats   for    70    passengers. 
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Rebuilding  with  Permanent  Surface  Old 

Macadam  Roadways 

Spcond-Flizc  h'()ii(/-liiii/illiii/  Ar/if/r   In    llir   " /•jHi/iiirrriin/  Xrirs"  Prize  Coiitrst 

l)V    1'iii;i,'()\  M.    I { I  I'M: '>■••■ 

The  writer  assumes  tliat  a  "pcruiaiient  surface"  wliicli  trciulics    willi    hi'okcii    stoiic.    usiiii:   llic    hliiid    di-aiiis   a< 

can  be  luiilt  and  maintained   indefinitely  is  one  the  mini-  IVcdcrs  {<>  the  tile.     'I'hc  Inlcral  dilclics  in  (■la\-  and  licax  \ 

niinn   cost   of  whieli   is    its    reeonstrnetioii    cost   plus    the  loaiu  shouhl  be  at  least  2  it.  behnv  the  crown  of  the  I'oad. 
annual  maintenance  cost  capitalized  at  the  I'ate  for  which  It    uiust    he  constantlv  boi'uc  in   uiind   that    /lo  suid'ace 

the  builder  can  borrow,  say    \'/(  .  will   wilbstand   bcaviii.--  by   frcxt   action  or  scttlin.-i'  under 

Heavy   traffic    within    or  adjacent   to   a   city   of   ;'.(). (KM)  traffic    into   a    ipuiiiinire.      If   there    is   a    subsurface   How 

population  would  not   be  heavy  traffic   for  a  similar  loca-  across  the   I'oad.  ])ai1  ieularlv   in   heavv  soils,  a   tile  drain 

tion   to  a  city   of   ;!()().()()()   oi-   ;5,()()().(H)()    population.      If  in  the  shoulder  oi'  ditch   is  a   neccssitv.      I'se  (i-in.   viti'i- 

"lieavy"   refers   to   a    dense   trathe  of    li^ht    vehicles,    the  (ied  tile  with  joints   wi'ap|)ed   in   i)urlap  and   have  outlets 

problem  is  different   from   a  traffic,  of  any  density,  con-  every   2^0   ft.,   if  possible.     The  "lav  of  the   land""   must 

sisting  of   heavy   vehicles.       In    the    past    nuicadam    roads  determine  the  details.      Xe\ei'  b)rL;-et   the  lateral,  oi'  ci'oss. 

have  been  constructed  whei'e.  toda\.  ti^albk-  of  both  \arie-  di-ain>  in  an\-  soil  containim;-  claw 
ties  obtains. 

For  roads  of  dense  li,uht-vebicle  traffic— namely,  ordi-  Co.M  fAKATivi-:   Costs 

nary   farm    and   automobile    traffic — whei'e    a    foundation  For  comparison  of  cost,  to   detei-mine  the  tvj)e,   three 

course  of  telford  yet    remains,   a    permanent,   top   can    be  roads   built  undei-  the   writer's   supei-xision   will    be   used. 

construetetl  of   either   bituminous   nuicadam    or   concrete.  'I'lie  cement-concrete  resurfacini;-  (l)uilt  in   1!M1)   was  tile 

dependino- upon  the  cost  of  construction  and  maintenance.  drained  and  cost  ^l.'^Kl  ])ers(|.\(l..   includirii;-  the   I'cpair 

Frequently  this  latter  cost  is  indeterminate  e.\ce]it  within  of   shoulders   and    ditches.      Two    bituniinous-penetrati(Ui 

relatively  wide  limits.     The  estinuited  cost  of  reconsti'uc-  jobs  (built  in   IDll  and  lUKi).  similarl\-  subdi-ained,  re- 

tion,  for  pur])oses  of  comparison  in  the  detei'iuination  of  ditched,   etc.,   cost   "(l.Ic.    pei-   s(|.V(l.     The   ])avement   in 

type,  eau  readily  he  obtained.  each  instance  is  14  ft.  wide.     These  costs  ii'ive  $1.21(i  — 

For  the  great  nmjorily  of  roads,  outside  of  business  .$().;K    =   4!>.!)c.  pei'  s(|.yd.   in    favoi-  of  the  l)ituminous 

districts,   where   funds   ai'c    limited,    we   ai-e   confined    to  penetration,  which  multiplied  by  A'/i  gives  l.ilDbe.,  which 

three  types — cement-concrete,  mixed-bituminous  and  pen-  can   be  \\^v(\    for  maintenance. 

etration-hitumiuous  tops.     This  limit  is  due  to  the   fact  'j'l,,.  niaintenance  cost  of  tlie  cement  concrete  has  be(Mi 

that  the  excess  first  cost  of   block   pavements   in   all   but  l.Kiiic.  per  s(|.vd.;  that  of  the  bituminous  road    (no  costs 

favored   localities   is  greater    than    the   hrst   cost   of   any  („i   idk;   i-oads)    has   been   o.-iOdc.    pei-  s(|.vd.      Therefore. 

one  of  the  three  ty])es  mentioned  plus  their  maintenance  ."i.-^iiii  —  l.Kili  =  -l.lc.  and  t.l   l.IMMi  =  2.10  tc.  in 

cost,  capitalized.     This  limit,  moreover,  brings  us  into  the  favor  of  the  concrete   i-oad.     'I'his  2.'H)4v.  ca])italized   at 

cheaper  types  and,  eonse(iuently,  more  easily  within  the  .\c/^   ==   .-,9j;(..  j,er  s(i.yd.,  equal   to  $4,320.04  per  mi.  of 

limit  of  the  "money  available."  14.ft.    ])avement.   which   of  course    represents   the   allow- 

For  residential  streets  in  cities  and  villages  the  mixed-  able  additional  in\cstineiit  in  a  concrete  over  a  bituminous 

bituminous   tops   should   be   given   can'eful    coiisidei-ation  penetration    pavement.      'Vlw    pavement    in    each    of    the 

for  reasons  of  color,  noise  and  slipperiness.     For  a  subur-  above  cases  was  built   upon  the  old  road   bmndation. 
ban  and   rural  traffic  that   has  developed   beyond   the  wa-  -'I'heiv    is   geiiei'allv    need    for   widening   the   old    I'oad- 

terbound-macadam  stage,   but   is   not  and    may   iievei-  be  \^.,vy      pia,-,.   more  telfoi'd  on   one  or  both   sides  of  the 

a  mdl,  mining  or  heavy  commercial   traffic  we  aiv   prac-  ,,|,i'  foundation.  I'ollmg  the  entiiv  width  of  both  so  as  to 

tically   confined   to   two   types— concrete   and    penetration  i,.,^,,  .,  ,|„jfori,,   brariug  b.r  the  b)p.     Shape  the  b)un(la- 

bituminous.  (j,,n    pi'actically    the    >ame   as   the   linished    top    for   bilu- 

Savi-;  Tit..:  Telfoim)   Foi-xdatiox  '"'"•»"■'  maca.lam    (cn.wn  •••-s  in.  per  foot  of  half  width). 

and  make  it   level   loi'  concrete.      Do  tliis  by  building  up 

The   premises   of    this    article    ])i-esuppose    •"often    on    a  on  the  sides.      Do  not    remo\'e  the  old   foundation,   if  pos- 

solid  telfoi'd    foundation.""      If    it   is   not   solid,  the   prob-  ^j|,|,,  to  a\oid   it. 

lem  receives  a  Jiew  e(piatioii:  namely,  is  it  solid  enough  Material  excavated  can  be  used   foi'  widening  and  rais- 

for  concrete,  if  not  b)i'  biluminous  macadam?     The  lim-  j„„.   ^\^^.  shoulders  oi-   widening  a    near-by    fill.      .V    l()-ft. 

its  of  this  paper  will  not  permit  discussing  this  e(piatioii  :  paved   roadwav  with    :-ft.  shouldei's  of  good   bearing  ma- 

we  must  assume  that  the  foundation  is  solid.  \v\\:\\   will   caiv    lor  an    imnu'iise  amount  of   light    tralKc, 

In  no  instance  should  the  old  telford  base  be  ivmoved  |,„|    ^^,1^1,    |„.;,vy   ti'uck   ti'aHic  a   three-lrack   surface  of  22 

unless  conditions  aside   fi'om   those  of  actual   resuid'aciug  ,,,.  •>  |    f|_   j^   i-c(niired. 

require    it.      I'se    the    old    top    for    reshaping    the    telford  Whetlier   KM)  oi-    l.ooo  vehicdes   per  dav   use  a   jn'operlv 

or  repairing  shoulders,     'idie   old    foundation    should    be  (.onstructed   bituminous  or  concrete   top  will  make   little 

subdrained    with    tile    or    blind    drains    or    both,    keeping  ,iinc,vnce  in  its  nuiiiiteiiance  so  long  as  tliev  do  not  break 

the  tile  at  least  IS  in.  deep  and  carefully  backfilling  the  |,^  sui-face,  but  one  good  hard  winter  with  its  acconipany- 

■  ing  spring   break-up   will    make   an    undrained    road,   no 

♦Division     Ensrineer,     New     York     State     Hiuhwav     Depart-  '     ,         ,  ,         i    •.      .  i       i     i-i  in         i  i       i    c    i  i 

ment  Wat<"t<nvn   N   Y.  .  .  1  matter  how  hard  its  top.  look  like  a  badiv  jiloughed   held. 
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The  Miami  Valley  Flood-Protection  Work 

Il—fVhy  Retarding  Ihisins  Were  Adopted 


Development   of    Miami   Protection    Plans;   Kc 
and  Channel  Work   was   Halanced;  A 
Relareiin 


larclin.u    P)asins    the    ()nl\-   Solution;  How  Basin 
Statemeni    of  the   h'actors  That   Favor 
iasins   in   the   Mian)i    \  alley 


The  nine  jiidjros  of  tlu>  ]\Iiiiiiii  Coiis(>rviuicy  Coiut  dc- 
ilaroil  uiinininously,  only  a  few  \v(H'k.><  a^o,  that  ictardiiij: 
basins  aic  the  best  and  oidy  practicable  metliod  of  Hood 
protection  for  the  Miami  Valley.  Their  findiiiii'  was  a  re- 
>tateinent  of  what  the  enjjineers  had  discovered  nearly 
two  years  befor(>. 

The  early  investiuation  made  by  the  Morjian  Fin«,nnecr- 
ini]f  Co.  for  the  Dayton  Flood  Protection  Committee,  and 
later  for  a  similar  Miami  Valley  committee  reprcsentinir 
all  jiarts  of  the  river  basin,  was  \^Q^^\\w  frankly  on  a 
channel-improvement  basis.  For  the  first  month  or  two 
the  problem  assigned  was  primarily  to  find  a  means  of 
protecting  Dayton  and  incidentally  to  learn  whether  the 
problem  was  a  local  one  or  must  concern  the  entire  valley. 
Very  soon  the  whole  valley  was  made  tiie  primary  ob- 


to  confine  the  waters.  The  railway  entrance  to  the  city 
would  be  blocked,  and  the  (dty  would  be  confined  within 
ramparts,  throttling  its  development.  The  west-side 
bypass  channel  required  excavation  and  the  placing  of 
concrete  MO  ft.  Ix'low  groundwater  for  miles,  through  a 
densely  settled  district,  and  at  best  proportions  it  entailed 
water  velocities  up  to  20  ft.  per  sec. 

These  two  cases  f)icture  the  general  unpromising  aspect 
of  all  the  diversion  schemes.  Channel  improvement 
.showed  lip  little  better. 

The  live  concrete  bridges  crossing  the  river  within  the 
city  were  a  lirst  obstacle.  Tt  would  have  cost  $1,000,000 
to  raise  them  for  a  higher  flood  level,  and  a  large  addi- 
tional amount  to  carry  the  i)iers  down  lower,  for  channel 
deepening.      Probably   tearing  out  the   old   bridges  and 


FIG.  1.     SKETCHES  OP  SOME  EARLY  FLOOD  PROTECTION  SCHEMES  FOR  DAYTON 


improvement  through  the  main  part  of  the  city 


jective,  as  it  became  recognized  that  success  could  come 
only  thi'ough  cooperation. 

Construction  of  bypasses  or  cutoffs,  widening  and  deep- 
ening of  the  river,  levee  raising,  diversion  of  one  or  an- 
other branch  of  the  river  into  a  neighboring  drainage 
area— these  and  all  other  possible  schemes  for  dealing 
with  Miami  floods  were  studied.  Definite  cost  estimates 
were  made  for  most  of  them.  The  sketch  plans  grouped 
in  Fig.  1  outline  several  of  the  preliminary  schemes  for 
the.  Dayton  protection.  Similar  ones,  equally  radical, 
were  devised  for  a  few  other  parts  of  the  valley. 

Full  Trial  of  Bypass  Projects 

Two  among  the  projected  methods  for  protecting  the 
City  of  Dayton  are  characteristic:  The  first  had  as  its 
main  feature  a  huge  reinforced-concrete  culvert  through 
the  city  along  the  line  of  the  old  Miami  &  Erie  Canal,  on 
the  east  bank;  the  second  involved  open  bypasses  on  the 
west  bank.  It  was  found  possible  to  put  the  east-side 
box  culvert  through  the  cits-  at  a  cost  of  perhaps  $15,- 
000,000.  The  city  would  be  cut  apart  by  a  10-ft.  wall. 
Auxiliary  levees  above  and  b^low  the  city  would  be  required 


building  new  ones  would  have  been  the  best  course.  How- 
ever, this  was  the  least  of  the  difficulties  encountered. 

By  widening  the  river  through  high-priced  property, 
as  much  as  possible ;  deepening  its  channel  10  ft. ;  paving 
the  bottom  to  withstand  high  velocities;  and,  in  some  of 
the  variations,  raising  the  existing  levees  by  amounts  of 
3  to  5  ft.,  the  1913  flood  flow  could  be  carried  through 
the  city.  How  the  water  could  be  cared  for  at  the  sloping 
drop  (or  dam)  required  at  the  upper  end  of  the  city  to 
deliver  the  flow  safely  to  the  improved  channel  remained 
a  problem. 

At  the  most  moderate  estimate  the  cost  of  the  whole 
work  would  run  up  to  $16,000,000  or  $20,000,000  This 
would  protect  Dayton  alone.  A  large  annual  maintenance 
expense  had  to  be  faced  in  addition.  A  further  complica- 
tion of  the  case  appeared  at  this  time.  Computations  of 
the  amount  of  water  stored  in  the  overflow  portions  of 
the  valley  during  the  1913  flood  showed  that  this  storage 
was  of  enormous  amount.  With  full-capacity  channels, 
giving  a  more  rapid  Hood  wave  by  eliminating  the  valley 
.storage,  the  greatest  flow  at  Davton  would  be  raised  from 
250,000  to  300,000  sec.-ft.,  and  at  Hamilton  from  351000 


Jiinuarv  I  1.   I!)l 


I-:  X  (I  I  X  K  K  iM  X(;    X  k  w  s 


63 


to  ;■)()(),()()()  sec. -ft.     'I'lir  iiici'cascd   I'mui'c^  iiiailc  llic  |ir(il)- 
loni  virtually  iiupossihlc. 

From  tlu'  first,  attention  liad  l)ccii  i^ixcii  siiiiullancoiisly 
to  all  possible  means  of  pi-oteit ion.  'Die  surxcy  parties 
reeoiinoitered  I'oi-  reser\oir  hasins  and  dam  sites,  wjiile 
they  were  takin^'  tlood  le\els,  1o|)oL;ra])lt\',  v'wvv  slo])es  and 
lioologieal  memoranda.  I'^lahorate  studies  of  what  icsei'- 
voir  control  has  accomplislied  in  othei'  pai'ts  of  the  world 
were  started  in  the  summer  of  li)!:!.  C'onti'ol  by  '■dry 
i'eser\'oirs"' — I'etardinu,-  basins — was  suggested  at  the  same 
tim(>.  Data  were  beinu'  aeeumulatcHl  that  placed  increas- 
inii'  em[)ha<is  on  stora.uc  oi'  detention   possibilities. 

IxVESTI(!.\'riOX    OF    IVvslXS    Foi;    Fl,()()l)    liEDrCTIOX 

The  ultimate  result  of  the  work.  l)y  tlie  end  of  11)1;!. 
was  that  local  ]irotection — by  channel  impi'ovement.  by 
bypasses,  by  levees — had  demonsti'ate(l  its  imi)racticabil- 
ity.  Basin-stoi'ai^e  i)rojeets  were  now  outliuiMl  and  stud- 
ied, thous^h  at  fii'st  with  uot  mueh  faith.  Veiw  shortly 
the  iilannin<i-  was  centered  on  drv  basins,  as  ^i\in,ii'  ob- 
viously the  maximum  tl(iod  reiluction.  Fui'tbei'  steps  in 
the  ])roi)'ress  of  thouuilt  soon  introduceil  the  idea  of  nnni- 
mum-time  detention — that  is,  ]nakin,i;  the  ])ei'manent 
outlets  of  the  basins  just  as  larye  as  the  channels  below 
could  he  adai)ted  to.  The  three  ad\anta,u'es  secured  by 
quick  emptyin,u'  of  the  basins  wei'c  (  1  )  that  the  fai'm 
lands  in  the  hasins  would  remain  wet  the  shortest  time; 
(2)  that  the  hasins  would  quickly  lie  I'cady  foi-  new  service 
in  the  improbable  case  of  a  second  stoi'iu  comin,<i'  soon 
after;  and  (15)  that  duriniz'  the  early  part  of  the  stoi'in 
the  capacity  of  the  basin  was  being-  held  em])ty  and  avail- 
able for  storin*i'  the  crest  of  the  tlood. 

The  unpromisin<i-  flat  valley  of  the  ^Fianii  and  its 
tributaries  was  found  to  ])ossess  excellent  basin  locations, 
with  dam  sites  permitting-  the  construction  of  moderate- 
cost  dams  and  affording  enormous  Nolumes  of  "storage.. 
These  sites  were  studied  in  detail.  Afany  reservoirs  were 
laid  out,  their  influence  on  tiood  flow  was  studied,  and 
\arious  combinations  were  made. 

It  was  then  found  that  the  a\ailable  i-eservoir  storage 
was  large  enough,  and  suihciently  well  distributed,  to 
enable  complete  flood  control  to  be  obtained  for  the  valley 
as  a  whole.  .Several  possible  cond)inations  of  reservoii's. 
supplemented  by  moderate  channel  improvement  to  carry 
their  discharge,  Avere  found  to  cost  less  than  the  Davton 
local  protection  by  channel  enlargement. 

This  discovery  focused  all  further  woi'k  on  control  by 
retarding  basins.  The  best  basin  combination  was  woi-ke(l 
out,  and  trial  estimates  of  various  amounts  of  channel  im- 
provement were  made,  to  balance  against  the  cost  of  in- 
creased reservoii-  cajiacity,  in  order  to  arri\e  at  the  (inal 
project.  Results  in  substantially  their  i)i-es(Mit  form  wei-e 
reached  by  the  beginning-  of  1915. 

In  the  meantime  the  state  legislature  had  ])assed  the 
act  allowing  conservaiu-y  districts  to  be  foi'med,  so  that 
the  machinery  for  joint  action  of  the  \alley  was  axaila- 
ble.  The  clinching  ai-gument  for  joint  action  lay  in  the 
fact,  shown  by  the  full  estimate  of  cost,  that  lut  part  of 
the  valley  could  ])i-ovide  for  itself  alone  at  less  cost  than 
its  share  of  cost  of  the  general  ]iroject,  or  at  as  low  a  cost. 

Five  retarding  basins  wei-e  embraced  in  the  scheme,  as 
the  map.  Fig-.  3,  exhibits.  Three  lie  just  above  Dayton, 
in  the  three  main  streams  that  join  -within  the  city — th(> 
Taylorsville  basin  on  the  ^liami.  the  Hufl'man  1)asin  on 
the  ^lad  Eiver  and  the  Fno-lewood  basin  on.-thc  Stillwatei-. 


T.VBI.P;    \.     DA'l'.V  (IF  THK   UIOTARDIXG   B.\SIX.S 

Capacity    at    Spillway 
Inches  of  Runoff  on 
Water  Drainage  .\rea 

Spill-   Surface  Three-Day 

Dam ■    Drainage  way,  at  Spill-  Filling  with 

Height,  Lo>ngth,    .\rea,    Eleva-    way.      Acre-    Install-       Outlets 
tion      Acres       Feet    taneous  Discharging 

813  3,520  106.000  7  30  10  75 

876  7,930  312,000  8  99  10  70 

938  4.020  70,000  6  68  10  00 

818  1  1,000  186,000  4  42  9  31 

835  9,180  167,000  4  66  9  52 

35,650    841,000 

The.se  throttle  the  extreme  concenti'at ion  that  takes  place 
here  at  the  base  of  the  main  fan  of  the  \alley.  Of  the 
other  two,  the  liockington  i-eser\()ir  controls  the  iij)per 
^lianii  and  tbei-eby  protects  the  cities  of  I'iqua  and  Troy, 
Avbile  the  (iermantown  basin,  on  Twin  (Ireek,  reduces  an 
im[)ortant    Hood    contribution    to    the    ^Middletown    flow. 


Rasins 

Ft. 

Ft. 

Sq.Mi 

(ierman- 

town ... 

107 

1,210 

270 

iMiglcwood 

124'. 

4,660 

651 
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78 
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■ravloisvillc 

78 
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IIutTman..  . 

73 
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—.7;H 


HARDIN 


,:E 


J 


LOGAN 


'.        I 


5     rr'^ 

,.     ^.^ J,,-,  _  ...,     ._  "^TifLewistown/  j 

1  ■       f   ^y^         A      V'  Reservoir  : 

^1 y^'  i  LjuJ'!^'^   Reservoir 

i  '-'  ^  '^^X'^  V^clft  .-j^'^IT^  ^  '    • 

Sf{//A_  yLiockingfon  1 

■^'■^^;      r    ~~  ~\ 

D  A  R  K  C  T<  i  o  .  I  , 

S\c6v,ngfSn  !         CnAMP^A,GN_> 

Zreenville      \l\^,\^,  '  [Urbana 

CNGLEmoob^^  '  ^r  '         I 
\  \  I       W     .  \Smetardino 

\  i  West  Milton  4L\\-Tippe,  ' 

x. .^._,.J_  _  y^Cam 

«i\     !  \fcity  liiil  •        i42V    '^prirign 

M^'    f/-- -Uk'^*^  L  A  R  K 
CnglewoocK^^  (      ^  kkborn 
rFairfield 


■  —  -^.A 


i   MONTGOMERY^. 


fPFTApntk/r.      I 


/r 
GREENE 


'Dayton  /f^rARDING 
R"'      

'iVesf 


I 

i 

-r-J 


BASIN 


r 


I 


{    \  Lawn  1    t  MO 

,'\    UfffMANTOiVN  \\i  r<  ,,,..=  -      ,      ,  -       . 

/    I  RETARDING  (^Jk^^        ^L  Carrollton  /  ^inia 

*Franklin  >  — i j 

Lfiamilton     /      Lebanon  \^, 

f  /  \        /;         WA  R  R  E  N 


CLINTON 


'M  A  M  I  LTO  N 
/ 

.Cincinnati 


FIC.    2.     ]\1A1'    OF    >ri.\]MI    V.M.T.FY,    WITH    LOC\\TIC)XS    OF 
TIIK    FIVF    K10T.\IM)1X(5    li.VSlXS   TO    1!F    P.Ull.T 

TabU'  1  gives  numerical  data  on  the  basins  and  their 
dams.  l<]acb  dam  is  ])ierccd  by  two  to  four  large  conduits, 
])einianently  open,  located  at  the  base  of  the  dam.  These 
are  to  ])ass  the  normal  lixci-  flow,  and  in  floods  are  to 
discharge  water  under  head.  Xo  gates,  stoplog  notches  or 
other  closure  dexices  are  litte(l.  '{'be  entrance  is  protected 
rnmi  drift  bv  piers  and  a    lloating  boom. 

bhiormous  \()lumes  of  water  will  be  di.-cbarged  from  the 
conduits  at  maximum  llood.  it  should  be  remarked  that 
the  conduits  ai'e  so  pro])()rtioned  in  relation  to  drainage 
ai'oa  and  basin  capacity  as  to  let  the  basins  fill  approxi- 
luately  to  spillway  levtd  in  the  assununl  ultimate  maxi- 
mum flood.  Spillways  ai'c  ])rovided.  with  lo-ff.  fo  19-ft. 
freeboai'd  below  dam  ci-est.  as  a  imrc  safctv  mari:'in.  which 
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iiiiiDUiils  to  aliDiit  10',  (>\{'\-  the  mil  \iiiiiiiii  iIimkI.  In  cusc 
oC  ;i  11(1(1(1  twice  ;is  ^iciit  ;is  llmt  n\  \\)\:\  the  (lilliis  woiiM 
lia\i'  a  rrccltoanl  d'  •"»  It.  'TIh'  in.-niaiicc  nl'  lliis  rrcclioan! 
in  such  a  case  liiialh  (Iclcniiiiicd  the  liei^iil-  of  llie  dams. 
'I'lu'  (icniuiiitowii.  hln^lewood  and  Lockinuton  dams  rc- 
«|iiirt.'(l  a  ^reatei-  frec^hoard  than  IT)  j'l.  ahove  the  spillwav 
to  moot   tlic  second  condition. 

Table  ".*  ,L;i\es  the  conduit  dischaii^fs  in  M'cond-I'eet  I'oi' 
the  idtiniate  maximum  sloiin,  when  the  hasins  are  lilled 
lu  spillway  U'vel.  'rii('s(>  dischar<;('s  in\iil\e  vidocities  of 
tlow  anu)untin,u-  to  over  55  i't,  per  sen-,  at  several  of  the 
dams. 

rXHI.I".  2      CONOriT  niSCHAROKS  FROM  THR  BASINS  WHEN  FULL 
TO  THK  Sl'lI.LWAYS 


Basin 
(loniuuitown. 
10iit;li'wiH»-l-  ■ 
I.ocUinttton.  . 
nivloisvillc. 
llutriiKiii   . 


DisoliarKO 
Si>c.-Ft. 
10,000 
12,000 
8,830 
536,00 
33,000 


Halancixg   Basin  and  Channel  Work 

The  most  dosii-able  combination  of  basins  and  channel 
improvement  would  be  that  one  costing  the  least  to  build. 
This  balance  i-ouKl  be  attained  in  the  Franklin  County 
Conservancy  project  (Coknnbus,  Ohio).  In  the  Miami 
project  it  is  nearly  attained,  but  not  quite.  The  limitinji" 
factors  were  certain  conditions  affecting  the  basin  storage. 

To  develop  the  ideal  capacity  of  the  Taylorsville  basin 
would  submerge  much  of  Tippecanoe  City,  a  village  some 
five  miles  abo\e  the  dam.  Troy,  lying  several  miles  farther 
north,  would  possibly  also  be  affected.    Similar  conditions 


PK;.    3.     CHARACTERISTIC   TOPOGRAPHY   OF   MIAMI    VAL- 
LEY.  AS   SHOWN   BY   MAP   OF   TAYLORSVILLE   REGION 


,ip|il\  lo  the  llulfman  l)a>in.  where  the  cost  of  mor'c 
ladical    railwa\    readjustments   w(»uhl    he   pi-ohibil ive. 

In  con>e(|uence  these  two  basins  are  of  smaller  capacity 
than  Ibc  others.  relali\('  to  their  position  and  drainage 
area.  The  result  is  seen  (Table  2)  in  the  large;  discharge 
rat<'s  of  55.()()()  and  :!5,()()()  see. -ft .  for  the  two  basins  when 
lull  to  spillwiiv.  TIk'  -um  of  these  two  (igtires  alone 
gives  a  Hood  How  e(|ual  to  the  entire  present  capacity  of 
the    Miann    l>i\er  Channel  at  Dayton. 

With  respect  (o  the  other  basins,  it  may  be;  said  g(!n- 
eially  that  larger  capacity  could  have  been  secured  without 
dilliculty.  The  additional  benefit  would  be  small,  however. 
The  Knglewood  basin  already  has  a  capacity  so  large  that 
three  weeks  will  be  required  to  empty  it  after  the  maxi- 
mum storm.  This  basin,  by  the  way,  supplements  Huffman 
and  Tayloi'sville  in  vital  manner,  because  it  reduces  the 
Stillwater's  coniribution  to  flow  at  Dayton  from  88,000 
fo  12,000  s(>c.-rt.  The  (iei'mantown  basin  will  not  eco- 
nomically bear  much  enlargement,  because  the  flow  is 
already  reduced  IVom  ()(),000  sec.-ft.,  in  tlu;  case  of  the 
l!)l;5  flood,  to  9000  sec.ft. 

In  spite  of  these  modifying  factors  it  may  be  put  as 
an  api)roximate  fact  that  Just  so  much  channel  work  is 
to  be  done  and  basins  of  such  size  provided,  that  the  total 
cost  of  the  whole-  enterprise  is  a  minimum,  while  secur- 
ing full  protection  to  the  entire  valley  in  all  great  storms. 

The  cost  figures  are  briefly  summarized  in  Table  3. 
Of  the  figure  for  channel  work  and  local  protection,  only 
a  little  over  $2,000,000  represents  cost  of  channel  en- 
largement, or  work  that  might  be  saved  by  increasing 

TABLE  3.  COST  OF  MAIN  ITEMS  OF  THE  MIAMI  WORK 

Retarding  basins,  not  including  real  estate $6,735,000 

Real  estate  in  rctardiiiK  l)asins 3,500,000 

Channel  work  and  Icial  protection 3,468,000 

Real  estate  other  tliun  in  basins 2,200,000 

Public  utilities,  relocations  and  damages 2,307,000 

Total,   Qot  including  interest,   taxes,   administration   and   con- 
tingencies   $18,210,000 

the  storage.  Against  this  stands  the  figure  of  $5,000,000 
as  the  cost  of  increasing  the  storage  by  any  material 
amount. 

Factors  Favoring  Eetarding  Basins  in  the 
Miami  Valley 

The  great  novelty  of  the  ^lianii  project  invites  atten- 
tion to  the  special  features  contributing  toward  the  easy 
superiority  of  retarding-basin  control  in  this  valley.  An 
inquiry  indicates  the  following  points  as  bearing  on  the 
question : 

Tlie  River  Is  Flash  1/ — A  remarkably  high  ratio  of  maxi- 
mum to  minimum  flow  is  found  in  the  ]\fiami,  about 
J  000.  Floods  are  not  only  large,  but  sudden.  The  river 
is  characterized  by  two-day  to  three-day  floods,  with  flows 
of  100  sec.-ft.  per  sq.mi.  The  Seine  at  Paris,  which  is  not 
without  serious  floods,  carries  at  the  maximum  87,000 
.sec.-ft.,  from  a  drainage  area  of  17,000  sq.mi.;  its  floods 
last  a  month  or  two.  The  Miami,  at  Dayton,  witli  one- 
seventh  as  large  a  drainage  area,  has  floods  three  times 
as  great,  which  are  over  in  four  or  five  days.  The  valley 
has  a  high  concentration  rate,  due  to  its  highly  fan-shaped 
arrangement  and  to  its  straight  supply  c-hannels. 

Retarding  basins  are  concerned  primarily  with  the  ag- 
gregate discharge ;  hence  slow,  long-continued  floods  pre- 
clude their  use.  Channel  improvements  have  to  deal 
with  ma.rimmn  rate  of  discharge,  irrespective  of  aggregate 
discharge;  hence  channel  improvement  is  the  more  diffi- 
cult the  more  flashv  the  stream.     The  latter  consideration 


JaTiiiaiT  11,  1917 


E  N  (J  i  N  E  E  R  I  NG     NEWS 


65 


applies  with   special   rorce   when   the   <;^reatest   floods   are 
to  be  provided  for,  as  was  desired  in  the  Miami. 

Good  Basins — The  region  is  flat,  and  to  the  eye  ap- 
pears devoid  of  i-eservoir  possibilities.  Yet  its  valleys  are 
wide  but  well-defined  stee]i-sided  grooves  in  the  n])land. 
They  have  a  flat  longitudinal  slope  and  a  level  floor 
transversely.  Thus  they  are  capable  of  providing  very 
large  storage  volumes,  if  a  dam  site  can  be  found.  The 
topography  is  represented  characteristically  by  the  ma|), 
Fig.  3,  at  the  Taylorsville  dam. 

Ample  tutorage  Capacifij — The  storage  capacity  that 
can  be  developed  is  not  so  closely  limited  as  to  be  adapte 
only  by  lucky  chance  to  the  ultimate  n.iaximum  flood  flow. 
Arthur  E.  Morgan,  Chief  Engineer,  ex])resses  the  view 
that  if  the  flood  runoH:'  to  be  protected  against  were  as 
great  as  20  in.,  in  place  of  10  in.,  yet  retarding-basin 
control  would  still  I)e  the  principal  hope  (or  better,  the 
only  hope). 

It  is  important  to  obsei've  that  villages  are  rather  thinly 
scattered  in  the  valley.  Were  there  more  frequent  villages 
or  towns,  the  development  of  adequate  basins  would 
involve  considerably  greater  cost  in  the  way  of  damages. 

Many  Dam  iSites  Arailah/e — Good  dam  sites  exist  (see 


Top  of  Darn.  £/evaTiQn  830^  y 


PIG.    4.    GERMANTOWN    DAM   SITE,  SHOV^ING  VALLEY  TOPOGRAPHY  IN 

THE  MIAMI  AREA 

The  other  dams  are   much  longer,   but  abut  against  vaUey  sides   of   similar 

form   and    character. 

Fig.  4)  ;  in  fact,  there  are  more  than  need  be  utilized. 
Due  to  the  shape  of  the  valley  sections,  moreover,  the 
dams  are  cheap.  Those  actually  designed  cost  $0  to  $16 
per  acre-foot  of  storage  capacity,  or  about  $300  ])er  mil- 
lion cubic  feet  on  the  average  ($13  per  acre-foot). 

The  Miami  plan  is  unique  in  being  a  device  for  secur- 
ing complete  protection  against  the  largest  floods  ever 
possible.  In  this  respect  as  well  as  in  the  admirable  way 
it  was  worked  out,  it  stands  as  a  model,  and  as  an  object 
for  most  careful  study  by  future  workers  in  flood  protec- 
tion. The  fact  that  the  valley  is  rather  unusually  well 
a(la])ted  to  basin  control  is  perhaps  the  cliief  or  only  natu- 
ral condition  tluit  facilitated  the  engineers'  plaiming.  An 
ample  sui^ply  of  money  for  full  investigation  was  the 
great  outside  advantage. 

Arthur  E.  Morgan  has  been  Chief  Engineer  of  the 
])roject  from  its  initiation  ;  Daniel  W.  Mead,  a  member  of 
the  Board  of  Consulting  Engineers,  acted  as  Chief  Engi- 
neer of  the  District  during  an  illness  of  Mr.  Morgan,  and 
was  frequently  consulted  during  the  preparation  of  the 


general  plan,  the  working  out  of  the  details  of  construc- 
tion, and  the  writing  of  the  specifications;  S  M.  Wood- 
ward, Consulting  Engineer,  and  Kenneth  C.  Grant  were 
res])()nsibl(>  i'ov  the  hydraulic  studies  and  calculations 
throughout  the  ])i'ei)arati()n  of  the  plans;  0.  N.  Floyd, 
engaged  upon  the  ])r()ject  from  its  beginning,  personally 
directed  nmch  of  the  fleld  work,  has  ke])t  in  close  touch 
with  all  the  engineering  details,  and  has  been  largely 
charged  with  the  immiuerable  negotiations  with  public 
service  companies  during  the  development  of  the  ])roject. 
C.  A.  Bock  has  been  Office  Engineer  during  the  piepara- 
1       t  ion  of  the  plans. 

W. 

Tile  Drainage  in  Wet  Cuts 

Vitrified  tile  has  been  used  extensively  on  the  Missouri 
Pacific  System  for  draining  water-pockets  and  wet  cuts. 
Of  714  locations  about  11  %  were  reported  as  failures,  due 
either  to  insuflKcient  depth  or  improper  installation.  In- 
vestigations were  nuide  at  various  locations  and  the 
results  are  stated  as  follows  by  W.  C.  Curd,  Drainage 
Engineer  of  the  system,  in  Bulletin  Xo.  189  of  the  Amer- 
ican Kailway  Engineering  Association : 

The  investigation  showed  a  remarkable 
benefit   to   have   been   derived   through   the 
strengthening  of  roadbed  where  drains  had 
been    properly    installed.      Estimates    indi- 
cate a  return  of  50  to  200%  per  year  in  the 
decreased    cost    of    maintaining    line    and 
surface   on   the   short  pieces  of  track  that 
were  drained.     The  failures  were  found  to 
be  due  principally  to  improper  installation, 
particularly    witli    reference    to    depth    of 
drain  to  the  moving  material   in  the  road- 
bed.     The   necessity   for   tiling   cuts   comes 
from  neglect  to  provide  and  maintain  ade- 
quate  surface   drainage.      Just   as   efficient, 
if  not   better,   track   could    be   developed   iC 
cuts    were    protected    by    intercepting    and 
side     ditches     properly     constructed     and 
maintained,    but    tile    seems    to    afford    tlij 
only  practical  relief  where  the  roadbed  has 
become   water  soaked  and  too  soft  to  su;-- 
tain  the  loads.     Drains  should  be  laid  with 
bell-end  vitrified  salt-glazed  sewer  pipe  of 
6-in.     minimum    diameter,     with     unsealed 
joints.      The    top    of   tile    should    be    12    in. 
below  frost  line  and  a  minimum   distance 
of  12  in.  below  unstable  or  moving  mate- 
rial.     Tile   should   be  laid   to   grade   estab- 
lished by  level,   and   with  all   the   fall   ob- 
tainable.     The    center    line    of    tile    should 
be   parallel   to  and  from   41-^    to   7   ft.   from 
center  of  track. 
Tile  should  be  placed  directly  on  the  bottom  of  the  trench. 
After   it   is   laid   to   line   and   grade,   and  before   backfilling,    it 
should  be  covered  with  straw,  grass  or  some  such  material  to 
prevent  loose  particles  in  backfilling  from  entering  the  joints. 
Trenches    should    be    backfilled    with    cinders,    coarse    material 
being   placed    diiectly   around   and    over    the   tile.      Where   the 
sides    of    the    tr«nch    show    signs    of   distoition    from    passing 
loads,   a   sufficient   quantity   of   riprap   or  coarse    stone   should 
be  mixed  with  the  cinders  to  brace   the  walls. 

Pockets  under  track  should  be  tapped  with  cinder-filled 
lateral  trenches,  and  connected  with  the  tile-drain  trench, 
but  without  connection  with  tile  drain  except  through  the 
unsealed  joints.  Remove  all  surface  water  from  cuts  by  in- 
tercepting and  side  ditches;  otherwise  the  tile  drain  may  be 
overtaxed   and   eventually   fail   entirely. 

After  drains  have  been  installed,  it  is  essential  to  main- 
tain free  outlets  to  prevent  backing  water  into  the  tile.  The 
ends  of  drains  should  be  surrounded  and  supported  by  con- 
crete or  dry  masonry  to  guard  against  underwash.  To  prevent 
small  animals  from  entering  tile,  the  outlet  should  be  pro- 
tected by  rods  or  grating.  Failures  of  drains  come  from  the 
following  causes:  Insufficient  depth  below  moving  material, 
shifting  grade  or  alignment  causing  joints  to  open,  insufficient 
grade  to  pi-ovide  propei'  flow,  location  of  di'ain  in  impervious 
material  without  providing  adequate  means  for  tapping  satu- 
rated material  with  lateral  drains  or  cross-trenches,  distortion 
of  walls  of  trenches. 
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Adding  Three  Stories  to  Engineering 
Societies'  Building 


Ill'  (il  licru  i.-c  III  jiiiiitii^lv  aircci  I  111:  I  lie  (Kiiipiiiicy  or  interior 

S]  XOl'SlS      'I'lif   (Icrisinn    of   Ihr    Amcriciin   Sii-  n  iTiiiiLiviiiciit  of  I  lie  olil  luiildi  iil;.    I''iiiiillv.  Iiou'cvcr.  ;i  ciirc- 

cli'li/  of  Civil  Hiij/iiiciTs  III  jiiiii  Ihr  nllirr  iiiijiiin'r-  \\\\  sliidv  of  llic  lloor  |)l;iiis  sliowcil  lluil  ;il  I'oiir  points  lifiir 

till/  sixirlics  ill  llirir  livddijiimlcis  liiiililnni  in  Xcir  |||(.  conicrs  n\'  llic  csistiii;;-  iiii(litoiiiiiii   il    wns  possiljlc  to 

}'(>/•/•    ('ill/    nil  {■ssiliilcil    llic    riiliiii/nnrnl    nj    llml  inn  up  new  ((iliiiiiii>  p;i>sinL;  i'\cr\  w  hcii'  ihroiiLili  Wiills  oi' 

Iniildinii.  n  luoilrni  sircl  jniinr  si  iiicl  iiir.     Arliric  piiit  il  ions  or  iIiiihiliIi  <luil  >pii(('s.     Al  two  of  {Iw^ir  points. 

i/ircs  ill  (Irliiil  Ihr  si  mil  mill  inirh-  nf  nililiin/  Ihrrr  moreover,  the  new  eoliinin    would   lie  close  to  ;iii  existing' 

slonrs  Id  II  I  .'-siurii  Innliliini .  roluniii    tn   which    il    could    he   hr;ice(l.      Tliis  ;il    once   liir- 

iiished   llie  -ohilioii  of  llic  slnicliiral    prohleni,  I  he   friinie 


I'hu-ed  on  steel  stills  >unic  •jiiii  II.  hmli.  llie  new   >uper-  df  the  iicw  -upersli'iict  lire  heinu'  developed   as  a   ca.i^c  Mip 

:iriicl  lire  of  three  stories  which  is  heiiiL;-  hiiill  (in  till'  V.\\'J.\-  ported    h\    a    series    of    Irnsses    resliiiL;    on    the    I'oiir    new 

nei'rini;-    Societies'    huildiiiu    ;it    "io    W'l'sl    ;'>!)th    St..    Ni'W  col niiiiis  except    I'oi-  a  sina II  anioiint  of  weight,  t ransrerreil 

>'ork,    to    aeconunodate    the    .\inerican    Society    ol'    Civil  lo  t  he  ohi  side  walls.     'The  projecl   was  worked  thi'ou,<zh  on 

I'jm-iiieers  and  to  increase  the  lihrarv  s])ace  hy  the  addi-  ;his  lia>is.  and  I  he  coni  rador  is  now  huihlinii;  it  in  accoi'd- 

tioii  of  an  entire  slack   lloor,   will    he  a   structure  dl'  iiohl  aiice  with  I  his  desiL;ii. 

and  novel  character.     Tln'  desiun    represiMits  the  solution  The  t  w  o  lloors  of  I  he  old  hii  i  Id  iiii;' which  made  the  most 

ol'  a  prohleni  at    lii'st   considered   inipossihie.      l)oth  archi-  dillicultv  with  respect  to  column  locations,  the  tloors  under 

teeturallv  and  structurallv.  the  task  (d'  huildinii'  the  three  ami   ahove   the   \;W'^v  auditorium,  are  shown    in   the  plan, 

additional   stories  over   the    present    roof  of   the   huilding  l''i_i;.    1,  and   superimposed   on    this    rramin<i    is  shown    the 

iilVered  the  most  serious  dilliculties.  .  location  of  the  new  colunnis  and  the  trusswoi'k  to  he  placed 

.d)<>V('  the  old    roof.     ()ne  ol'  the  new  columns  is  set    in   a 

Tin:  .\i;.  iiiTKc  Tn;vi.  I'kohi.km  and  Its  Som'tiox  freioht  elevator,  another  in  a  Hue.  a  third  in  a  space  that 

'I'he  top.ol'  the  i)resent  huildin,^-  is  occupied  hy  the  lar.ue  i."^  i)artly  stair  well  and  partiv  duct  s])ace,  and  the  fourth 

loinl  lihrarv.  housed  in  a  hall  spanned  hy  trus.<es  earryiii-:-  in  a  partition. 

the  roof,     'idle  ihree-storv  addition  is  to  he  placed  directly  Two    prohlems   of   <ielail    in    workino-   out   this   sclieiiie 

over  the   lihrary,  startin.u'   from   the   level   of  the  ])reseiit  were.    (  1  )    provision  of  suitahle   foundations  tor  the   new 

ceiling-,  just  below  the  roof  trusses.     But  the  lihrary  is  not  columns,   and    Cl)    stayin^u'  the  columns   laterally.      Mow 

the   onlv    larue-span    room    in    the    huildin.i:-.      The    main  rhe  foundation  prohleni  was  worked  out  is  shown  hy  Fig', 

audiloi'ium  on  the  third  lloor  and  several   meeting  rooms  I,   which    represents  two  of  the  Jiew   footings.     The  new 

Ol,  ill,,  lifih  and  sixth   tloors   interrupt  the  continuity  of  ••olumns  in  all  cases  come  so  near  to  old  columns  that  tli' 

the  column  svstem  and.  with  the  lihrary.  stand  in  the  way  foundations  partly  coalesce.     In  one  ease  the  new  column 

of   providing  direct  supliort    foi'  ordinary   beam  fia.miug  is  provided  for  hy  adding  an  extension  atone  side  of  the 

in  the  new  tloors  aljove.  "Id  pier  and  thus  making  a  coni})osite  foundation.    In  the 

The  esthetic  phase  of  the  prohlem  was  very  dilficult.  other  cases  the  new  columns  have  footing  piers  on  either 

The  exterior  architecture  of  the  old  huilding  was  strictly  side  of  the  old   foundation   with  girders  on  top  of  the 

proportioned  to  the  original  lieight  and  the  develoi)nient  new  piers  straddling  the  old  foundations  and  designed  to 

of  its  upper  part  ajJiieared  to  preclude  the  possibility  of  carry  the  new  columns. 

huildinii-  over  it  with  satisfactory  esthetic  elfect.     After  The  columns  aiv  stayed  against  huckling  hy  tie-connec- 

makiiig  numerous  studies,  however,  it  appeared  that  the  tions  either  to  adjoining  columns  or  to  floor  beams.     Fig. 

verv    restrictions   imposed    hy    the    structural    conditions  5  shows  ty])ical  connections  of  both  kinds. 

afforded  a   lia|)])v  solution  of  the  esthetic  problem.     The 

■        :,        ,     T    X      1             ^    i.                 +1. ,    „„,„  Ao^i:vv  Bi;.\cix(;  Pkovidkd 
truss    Iraming   that    had   to    he   used   to   carry    the   new 

load  made  it  virtually  necessary  to  set  back  the  walls  ol  'pijf.  -^^Q^y  columns  do  not  include  any  means  of  wind 
the  added  stories.  This  arrangement  suggested  a  ])ent-  bracing.  Therefore  the  wind  pressure  against  the  new- 
house  or  tower  effect,  and  on  working  this  out  in  ^\^^'  superstructure  will  he  transferred  into  the  frame  of  the 
proportion  to  the  old  huilding  a  satisfactory  r(>Milt  was  ,,](]  building  and  he  absorbed  tliei'c.  However,  the  old 
secured.  The  added  mass  does  not  weigh  down  the  old  building  contains  no  diagonal  bracing,  knee-brackets,  or 
cornice,  and,  it  is  helieved  by  those  directing  the  work,  the  jigid  beam-connections,  but  de]K"nds  for  lateral  stiffness 
effect  is  that  of  a  huilding  structurally  and  architeciiirallv  entirely  on  the  resistance  of  the  brick  walls.  With  the 
homogeneous.  structure  as  enlarged  these  brick  walls  will  have  to  carry 

rhe  additional  lateral  load  that  mav  come  on  the  three  new 

T)Evisix(;  Mi-Axs  foi?  CAiiRYixo  Tilt:  Sri'i-iiSTia-cxnii-:  ^^^^^.-^g 

Because  of  the  open  spaces  in  the  building,  a  wide-span  The  original  design  of  the  building  was  made  under  the 
construction  was  necessarv.  The  walls  and  available  col-  old  Xew  York  City  building  code.  The  revision  of  this 
umns  of  the  building  w'ere  incapable  of  carrying  any  code,  completed  a  year  ago,  permits  greatly  reduced  thick- 
considerable  added  load,  however;  and  wi'tli  respect  to  ness  of  outside  walls  in  steel-frame  buildings  and  makes 
reinforcing  the  old  columns  there  were  such  serious  objec-  other  changes  favorable  to  structural  design.  The  old 
tions  as  to  make  this  expedient  very  undesirable.  walls   therefore   have   a   large   excess   of   strength,    when 

At  (list  it  seemed  im]iossil)le  to  find  locations  for  run-  .judged  by  the  new  law%  and  the  designers  considered  that 

niiig  up  new  columns  without  cutting  into  meeting  rooms  muuc  additional  load  could  be  placed  on  the  walls. 
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Heavy  Dash  Lines  show  New  Trusses  above  Presenf  Roof 
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Bracing  shown  is  in  lower  Chord  PIcrne 

PIG.    1.    POSITION  OP   NEW   COLUMNS  AND  TRUSS  SYSTEM   flSTH  PLOOR) 
WITH  RESPECT  TO  OLD  FRAMING    (THIRD  AND  PIPTH  FLOORS) 


The  outer  bay  of  beams  in  the  (new)  14th  floor  rests 
on  top  of  the  old  wall.  These  beams  carry  not  only  their 
i)wn  floor  and  roof  loads  but  also,  at  some  points,  the  load 
of  the  outside  columns  in  the  14th  story,  as  can  be  seen 
from  the  plan  Fig.  2.  Along  the  west  and  north  walls, 
moreover,  the  outer  wall  is  continued  up  vertically,  so  tliat 
three  added  stories  of  wall  and  floor  loads  come  on  these 
walls.  While  the  old  wall  is  carried  on  a  wall  girder  at 
each  floor  level,  the  added  load  is  as- 
sumed to  transmit  down  through  the 
brickwork,  without  increasing  the  stress 
in  the  old  wall  girders.  The  wall  is  re- 
garded as  a  bearing  wall  with  respect  to 
the  added  load,  and  as  a  curtain  wall 
v,'ith  respect  to  the  original  load.  The 
structural  arrangement  of  the  new 
floors  is  simple  except  for  the  14th  floor, 
which  is  suspended  from  the  trusses. 
This  floor  comes  directly  over  the  ceil- 
ing of  the  present  library,  and  its  con- 
struction was  planned  such  as  to  create 
the  least  possible  risk  to  the  library 
from  drip  or  falling  material.  Book  tile 
4  in.  thick,  to  be  covered  by  a  cement 
floor,  were  therefore  adopted ;  ;5-in.  tees 
19  in.  apart  are  provided  to  carry  the 
book  tile.  The  other  floors  are  to  be  of 
^Metropolitan  type  reinforced-concrete 
slab  floor,  which  type  was  chosen  for 
its  light  weight.  Weight  also  dictated 
the  design  of  the  outside  walls,  which 
are  to  be  13  in.  thick,  comprising  8-in. 
hollow  tile  and  4  in.  brick  facing.  The 
column  loads  of  this  new  superstruc- 
ture are  large;  Col.  101,  768,000  lb.; 
Col.  103, 1,494,000  lb. ;  Col.  103, 1,537,- 
000  lb.;  Col.  104,  878,000  lb.  Draw- 
ings of  the  truss  construction  are  shown 
by  Fig.  3.   Two  main  trusses  run  north 


and  soulh  caiitilevering  forward  over 
the  southerly  pair  of  columns.  Four 
east-west  trusses  frame  into  them.  Pro- 
vision for  passageways  through  the 
trusses  is  made  by  short  central  panels 
without  diagonals  in  the  main  trusses, 
and  by  a  portal  arrangement  of  the 
sway  bracing  between  the  middle  trans- 
verse trusses.  The  trusses  are  below  the 
15th  floor,  and  theii'  bottom  chords  are 
at  half-height  of  the  14th  story.  This 
story  is  to  be  used  as  a  stack  room  of 
the  library,  and  the  bottom-chord  level 
is  at  the  intermediate  platfonn  level  of 
the  book  stacks.  Lateral  bracing  is 
placed  at  this  level  to  stay  the  tops  of 
the  (;olunnis.  A  top-chord  system  of 
laterals  is  built  into  the  framing  of  the 
15th  floor.  The  14th  floor  is  suspended 
from  the  trusses  by  hangers.  Its  beams 
come  directly  over  the  existing  libraiy 
ceiling,  and  are  to  be  placed  without 
disturbing  the  ceiling.  The  old  roof 
trusses  will  be  left  in  place  until  the 
new  steelwork  is  erected  and  the  ceil- 
ing beams  hung  to  the  beams  of  the 
14th  floor.  The  new  work  includes  about  686  tons  of  steel. 
Elevator  servi(;e  to  the  new  floors  will  be  obtained  by 
extending  the  three  present  elevator  shafts  up  to  the  new 
roof.  Incidentally,  new  machines  will  be  fitted,  traction 
elevators  replacing  the  present  drum  machines. 

The  work  is  in  charge  of  a  joint  committee  of, the 
several  societies.  H.  H.  Barnes  is  chairman.  Charles 
Warren  Hunt  rejjresents  the  tenant  of  the  new  stories — 
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the  American  Societv  of  Civil  Engineers — and  is  in 
L'harge  of  publicity  for  the  committee.  H.  G.  Morse,  of 
101  Park  Ave.,  Xew  York  City,  is  architect.  Purdy  & 
Henderson,  45  East  17th  St.,  designed  the  steelwork. 
Wells  Construction  Co.  is  the  contractor.  Mr.  Morse  was 
associate  architect  with  Hale  &  Rogers  in  the  construction 
of  [lie  original  Imilding.     Similarly,  Purdy  &  Henderson 
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were  the  structnral  engineers  and  Wells  Bros,  the  contrac- 
tors for  the  old  hnilding. 

'?. 

Anecdote.<«  of  1.  K.  Itriinel.  the  famous  Engli.sh  engineer, 
are  related  by  the  London  correspondent  of  the  "Indian  En- 
gineer," who  was  Brunei's  last  pupil.  In  building  the  suspen- 
sion bridge  at  Hungerford,  England,  in  1836,  to  facilitate  con- 
struction an  iron  bar  \y.,  in.  in  diameter  and  1,000  ft.  long  was 
hung  across  the  gorge  and  traversed  by  a  basket  worked  with 
ropes.  Passengers  were  allowed  to  make  the  joui-ney  at  fares 
from  25c.  to  $1.25.  An  engaged  couple  got  into  the  basket  and 
were  hauled  out  over  the  gorge,  when  something  went  wrong 
with  the  ropes  and  they  passed  the  night  suspended  midway 
over  the  Avon.  Brunei  was  an  athlete  and  a  man  of  great 
daring.  At  one  time  when  he  desired  to  drop  a  heavy  plumb- 
line  from  the  top  of  the  cliff  to  the  bottom  he  had  a  3-in. 
plank  shoved  out  over  the  edge  of  the  cliff,  and  three  men 
stood  on  the  land  end  while  he  walked  out  on  the  end  over- 
hanging the  gorge.  He  was  accustomed  to  travel  in  his  own 
carriage,  drawn  by  four  horses  driven  by  two  postilions.  His 
valet  rode  in  the  dickey  behind  and  used  to  hand  cigars  to 
his  master  through  a  hole  in  the  back.  For  winter  traveling 
the  floor  of  the  carriage  was  filled  with  straw,  and  one  day  this 
caught  fire  from  the  spark  of  a  cigar.  The  valet  called  for 
the  post-boys  to  stop,  but  Brunei  opened  both  carriage  doors, 
told  the  boys  to  drive  on  and  kicked  the  straw  out.  In  one  of 
the  Thames  tunnels,  when  caught  with  several  woi-kmen  in 
an  inrush  of  water,  he  remained  last  of  the  lot  to  get  out  and 
then  only  with  a  broken  leg  from  the  impact  of  being  washed 
ag'ainst    the    shaft    timbering.  -  .  ._ 
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Large  Levee  and  Drainage  System  in  Indiana 


S}'XOI'SIS — Lo/r  linnis  ilniiiird  ainl  liit/lirr 
lands  jiroiccted  froin  /loodiiH/  hi/  -17  iiii.  of  levee 
ififli  dminar/r  oiilhds  jillcd  irllli  jlood  ijdtes. 
Dnujluic  (itnl  irlicch'd-scni jicr  irorlr.  Tlw  iiiclliods 
of   coiisl ni(l \i)ii    (ire    dcsiTihrd. 

Soutlnvcst  (if  \'iiicciiiics.  Iiid.  (in  Kiiiix  Coiiiity).  is 
;i  tract  of  Iniid  (if  alxml  .')(),()()()  ;ici-('<  lyiii,u'  l)t'lw('<'n  the 
Wahasli  Hi\X'i'  ami  White  liixci-.  and  siibjcd  to  (>\('rtl<)'\v 
duriiiii'  hiji'li-watcr  pci'iods.  'V\\v  soil  is  ficli  and  favor- 
ahlp  for  <iT()\vinii-  u'ood  crops,  and  the  xainc  of  the  land 
will  1)0  \('ry  nuicli  ui'cater  when  Li'ood  crops  can  he 
de])en(le(l  u])()n,  ■withont  I'oar  of  tloods.  To  pi'otcct  this 
area,  a  system  of  ahout  -'JT  mi.  of  levee  is  now  ahout 
comi)iete(l.  with  an  au<i're^ate  of  l.()84,;)50  cu.yd.  of 
earthwork.  This  is  known  as  the  Brevoort  levee  sys- 
tem. 

From  the  west  boundary  of  the  City  of  Vineennes  a 
stretch  of  le\e(^  extends  21  mi.  al()n_i>-  the  Wabash  KMver 
neai'ly  to  its  junction  with  the  White  l\ivei'.  a  ridge  of 
high  land  serving  to  close  the  lowt'r  end  of  the  disti'ict. 
A  second  stretch  of  lexce  e.xlends  10  mi.  rroni  this  ridge 
along  the  White  Eiver.  This  ends  at  a  low  hill,  beyond 
\\hich  is  a  (3-mi.  stretch  of  le\('e  along  tlu^  Hixcr  Duchee. 
Culverts  with  Hood  gates  pro\ide  for  the  escaoe  ol' 
di'aiiumc  water,  and  evi'utnalh-  a   pumpini;-  plant  ma\-  be 


installed  ;i1  llie  lower  end  of  the  district  to  take  enre 
of  such  watei'  during  flood  ]ieriods. 

The  engineei'  for  the  l)i'e\Moi't  levee  svstem  is  Jacob  S. 
Sj)ikei'.  of  Vineennes.  Ind.,  and  he  also  acts  as  Superin- 
tendent of  Construction  on  behalf  of  the  laiulowners. 
The  general  contract  was  let  to  the  ^lacArthnr  Brothers 
Co..  of  Chicago:  1be  greater  ])art  was  sublet  to  the  W^.  J. 
Hoy  Consti'uction  Co.,  of  St.  Paul.  Minn.,  and  the 
remaiiuler  to  Oakford  &  Tlutchinson,  of  Chicago.  .The 
\'incennes  Bi'idge  Co.,  Vineennes,  Tnd..  has  the  contract 
for  concrete  cuhci'ts  and  Hood  gates.  The  total  cost 
of  the  le\'ee.  with  culvei'ts  and  othei'  works,  will  be  about 
•$450,000.  The  City  of  Vineennes  will  ]jay  $10,000  and 
three  townshii)s  will  pay  $32,755  on  aceonnt  of  the  road 
im])ro\ements.  The  balance  of  the  amount  is  raised  by 
assessment  upon  the  landowners.  The  contracts  Avere 
let  A])r.  I.  1 !)](),  and  required  comi)letion  of  the  work 
by  Dec.  1.  in  order  to  give  protection  against  the  spring 
Jhiods. 

The  lewes  art'  I  ft.  wide  (»n  top,  with  side  sl()[)es  of 
'i  on  1  and  with  a  bei'm  of  15  ft.  between  the  l)orrow 
])its  and  the  toe.  The  top  is  •')  to  5  ft.  abo\e  the  flood 
le\('l  ol'  IDi;;.  \u)v  the  greater  pai't  of  theii'  length  the 
levees  ai'c  entirely  new  (ills,  but  in  places  thev  ai'e  en- 
largements of  existing  (but  lowei-)  IcNces.  'i'lie  slopes 
are  left  as  foi'uied  by  the  material  dumped  from  the 
e\ca\at()rs.  with  no  dressimi'  or  sodding-,  but   the\'  will   be 


FIG.    1.    BUILDING    LARGE    LEVEES   IN   INDIAN.X 
The   upper   view   sliows   tlie   river   side   of   a   high   levee,   witli  borrow-pit  and  15-ft.  beini.     The  lower  view  shows  a  large 

Uragline  excavator  building  a  levee 
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FIG.  2.  LEVEE  CONSTRUCTION  WORK 
The  upper  view  shows  double  line  of  sheetpiling  in  base  ol' 
I'vee  crossing  a  stream.  The  lower  view  shows  an  (>xcavator 
handling-  material  from  borrow-pit  to  spoil  bank,  to  be  placed 
later  in  tlio  levee  at  the  right.  In  the  foreground  is  the  outlet 
end  of  a  concrete  culvert. 

^own  to  grass  by  the  farmers  and  landowners.  For 
enlaraenients,  the  ohl  slope  is  cleared  of  grass  and  weeds 
and  ]ilowed  before  depositing  the  new  fill. 

The  ground  forming  the  base  of  tbe  levee  and  the  berm 
is  cleared  of  trees,  1)rnsh.  logs,  stumps,  etc.  Heavy 
stumps  are  blown  out  or  pulled  np,  except  that  on  tbe 
berm  they  may  be  cut  off  at  the  ground  level  or  left 
10  in.  high.  The  base  of  the  levee  is  plowed,  teams 
being  used  for  this  work.  Under  new  levees,  a  muck 
ditch  4x4  ft.  is  excavated,  having  the  sides  as  nearly 
vertical  as  possible  and  not  exceeding  a  slope  of  1  on  1. 
Teams  and  slip  scrapers  are  nsed  for  this  excavation. 

The  material  is  mainly  dry,  including  sandy  and 
clavey  soil.  The  former  holds  better  against  the  water, 
as  "it  packs  luird.and  does  not  slough  so  much  when  water 
rises  upon  the  slope.  Part  of  the  heaviest  borrow-pit 
cut  was  in  dry  clay  so  compact  that  it  had  to  be  loosened 
by  blasting  before  the  shovels  could  handle  it.  In  two 
or  three  places  wet  muck  and  soft  clay  have  been  en- 
countered. The  latter  caused  a  slide  in  the  fill ;  but 
after  this  had  dried  out  and  settled,  it  was  covered  with 
■^and  (brought  np  to  tbe  required  levee  section),  and  no 
further  trouble  is  expected. 

All  material  is  taken  from  borrow  ]iits  on  tbe  outer, 
or  river,  side  of  the  levee.  A  berm  of  at  least  L")  ft. 
is  left  between  the  borrow  pit  and  the  levee,  and  tbe 
depth  of  pit  must  not  be  so  great  as  to  encroach  upon 
a  1 :  3  slope  extending  from  the  toes  of  the  levee.  Tbe 
borrow  pits  are  not  continuous,  but  at  intervals  of  not 
over  300  ft.  there  are  traverses,  or  cross-banks,  left,  14 
ft.  wide.  To  provide  for  continuous  drainage  through 
the  pits,  however,  a  cut  is  made  across  the  land  end  of 
each  traverse.    Fig.  1  shows  a  long  stretch  of  high  levee. 


Wilh  (liiiLiliiic  wuik  the  lc\cc  (ill  is  liiiilt  np  in  two 
lirt>  ;i>  ii  inlf,  the  lirsl  lil't  being  sluilldw  ;in(l  coxcrin;, 
Ibc  I'nII  wiillh  nl'  l);i>c.  'Vlw  second  lift  is  made  by  (InMip- 
ing  tbe  nuiterial  at  the  level  of  i\w.  lop  of  the  fill.  The 
liirgesi  machines,  however,  make  the  (ill  at  one  lift,  as 
shown  in  iMg.  I.  .\  niiin  on  (op  dresses  tlie  fill  1o  grade 
iind  wiiltb.  Tbe  ni;i\iinnni  beiglit  is  Mlmni  30  CI.  On 
tliiil  piir(  of  (be  \\<ii-k  ■^liown  ;i(  llie  liodoin  of  P'ig.  2  (be 
heigid  of  le\ce  and  distance  from  Ixutow  wrvv,  too  great 
for  direc(  filling.  The  excjiviilor  tlieivfore  placed  the 
niiileriiil  from  the  boi-row  pit  in  :i  spoil  bank  and  then 
r(  h.-iiidlcd  it    fi'om  the  baid\  to  the  levee. 

On  new  work,  the  engineers  set  out  center  and  slope 
stakes  fit  lOO-ft.  intervals.  On  enlargements,  the  ex- 
cii\ator  follows  the  old  levee,  and  the  men  on  toj)  of  the 
lill  keep  the  grade  by  sighting  over  three  stakes  with 
targets  or  boards. 

The  greater  ])art  of  the  work  is  Ixung  done  l)y  dragline 
ex(;avators.  but  for  about  8  mi.  where  the  fill  is  low  the 
work  is  done  by  wheeled  scrapers.  Here  a  force  of  about 
\2r>  scrapers  is  employed  when  in  full  progress,  but  this 
part    of   the    work    lias    been    delaved    owing   to    farmers 
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FIG.     3.     CAST-IRON     PIPE     CULVERT,     WITH     CONCRETE 
SUPPORTS   AND    FITTED    V/ITH    FLAP    GATE 
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FIG.     4.     REINFORCED-CONCRETE     CULVERT     IN     LEVEE; 
WITH  FLOOD   GATE  ON  OUTLET 
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li;i\iiiL;-  1(1  ciiiiiloN  tlicir  1c;iiiis  oil  the  hind  ami  lia\iii,i: 
iKiiic  to  ix'iil  for  liaiidliii.L;-  scrapers.  With  this  mctlmd  df 
\V()i-kin^-  the  levee  is  Itiiilt  up  in  successive  hofizoiital 
layers.  The  lill  is  made  to  allow  for  a  shrinka^ic  of 
i^O^'f   in  (Iraii'line  work  and   \()'/(    in  \vheeled-sera|ier  woi'k. 

There  are  12  drasiiine  machines  now  at  work,  and  one 
moi'c  is  heinu'  erected.  The  lar*>'er  ones  lunc  'i-  and 
^l^-vd.  huckets.  while  two  machines  handle  a  ■>yj,-}'\- 
hncket  on  an  .SO-tt.  i)oom.  'I'he  machines  ai'e  of  the 
Bueyi'us,  .Moniyiian  and  Lidp'i'wood  types.  These  last 
(Fi,u-.  1)  ha\e  timhei-  frames  and  hoonis  and  are  erected 
on    the  site. 

Most  of  the  machines  travel  on  rollers,  hut  a  few  have 
caterpillars  or  are  mounted  on  wheels  on  wide-,>i'a,<i'e 
tracks.  The  hnckets  hav(>  no  teeth  I'oi-  wcn'kin.u'  in  sandy 
and  wet  soil,  hnt  only  for  hai'd  com]iact  soil.  Coal  is 
distrihnted  hy  teams.  Watei'  is  ohtaineil  at  almost  any 
jioint  hy  well  points  dri\en  ^2  to  1  •")  ft.  into  the  .ground 
and  connected  with  a  steam  ])nmp.  The  woi'k  is  cai'ried 
on  in  two  10-hr.  shifts  daily.  For  nii^ht  work,  electric 
h\L;ht  is  used  on  the  excavators,  and  acetylene  and  oil 
torches  are  used  on  the  till. 

Where  the  levee  is  carried  across  the  lii\er  Dnchee, 
two  parallel  lines  of  sheet])ilina-  ar(-  driven  for  a  distance 
of  ahout  170  ft.,  as  shown  in  Fii:.  "i.  'l'hes(>  lines  ;ii-e 
20  ft.  apart  and  driven  to  a  de|)th  of  1  1  ft.  They  ai'e 
sin*rle  lines  of  l:x12-in.  watei'-oak  sheet])iles,  not  inter- 
locked. Sheetpiliny  is  used  also  under  the  cnlvei'ts  and 
fi'ate  ()penin<i-s.  Tionnd  piles  ai'c  u^v^l  for  foundations 
at  these  places. 

CuLVEKT.s  Axi)  Open   Dkaixagk  Chawkls 

Where  the  work  consists  of  enlar<>in,n-  and  i'aisin<i-  old 
levees,  the  new  material  is  dumped  on  the  outer,  or  river, 
side,  the  old  slo])e  heinii"  cleared  and  plowed  so  as  to  o'ive 
a  <;()od  hond  or  \inion  for  the  new  material. 

The  smaller  cnlvei'ts  are  of  18-  to  o6-in.  cast-iron 
])i])e,  using-  lock-Joint  pi])e  in  short  len,a'ths,  with  concrete 
under  alternate  joints.  The  ends  luwc  concrete  head 
walls  with  wiiiiis  and  aprons,  and  the  outer  end  is  Ii1te(l 
with  an  automatic  tlood  gate.  These  cast-iron  flap  gates 
ha\('  the  hinge  i)laced  diagonally  so  that  the  gate  closes 
hy    its    own    weight    (oi'    the    pressu I'c    of    water    on    the 


out>ide)  except  when  the  llow  of  water  fi-oiii  the  inside 
is  suHicient  to  foi'ce  it  open.  Lai'ger  cuheils  are  of 
reinforced  concrete,  of  ho\  type,  rectangular  in  section. 
'JMie  largest  are  ox.")  ft.,  hut  have  the  onter  end  tapered 
lo  a  ."il/^-lt.  cii'cular  section  to  (it  the  Hood  gate.  These 
culverts  ha\e  !)-in.  walls,  with  12-in.  Ilooi'  and  I'oof. 
I'igs.  :]  and  1  show  the  cui\ei'ts  and  gate  construction. 
Fig.  .■)  is  a  \iew  of  one  of  the  large  cuhcrls  witii  .■)l/>-ft. 
tlood  gate. 

At  two  openings  wliei'c  larger  watei'way  is  desii-ed. 
Ihei'c  is  an  open  concrete  channel,  fitted  with  reclangulai' 
gates  sliding  xci'tically  and  o|)erate(l  hy  means  of  gearing. 
Fach  gate  gi\-es  an  opening  10  ft.  high  and  (>  ft.  I  in. 
wide  and  is  opei'ated  h\-  a  vei'ti(-al  sci'cw  oi'  threade(l 
stem  working  in  a  hall-heai'ing  nut  on  a  ))edestal.  The 
gates  were  huilt  hy  the  Calilwell-Wilcox  Co.,  of  New- 
hurgh,  New  York.  One  of  these  structures  has  four  gates 
and  the  other  has  two.  In  each  case  the  gates  ai'e  oper- 
ated hy  gearing  from  a  (J-hp.  gasoline  engine  located  at 
the  gate. 

To  set  the  gates  a  derrick  wMth  v^-ft.  .steel  hox-lattice 
hoom,  10-ft.  mast  and  four  logs  for  stiff -legs  was  erected, 
one  of  the  -stiff-legs  hracing  the  mast  against  a  tree.  A 
^/^-yd.  mixer  with  \~-)-i'i.  elevator  tower  was  installed, 
with  spouts  leading  tiie  concrete  dii'ectly  into  the  forms. 
The  gravel  for  the  concrete  was  hrought  from  the  stock 
j)ile  in  a  small  car  with  flat  whec^ls  running  in  small  steel 
chainiels  for  rails. 

Where  the  levee  is  at  a  distance  from  the  i'i\fr.  roads 
]nust  he  carried  over  it  to  give  access  to  the  land  on  the 
outer  side.  These  roads  are  built  diagonally  up  the  slo])e 
on  either  side,  with  a  grade  of  10%  and  a  crossing  20  ft. 
at  the  to]).  They  ai'e  made  20  ft.  wi(l(\  In  some  ])laces 
the  original  road  along  the  ii\(>r  I)aid\  is  closed  and  a 
new  I'oad  huilt  along  the  land  side  of  the  levee. 

All  concr(>te  is  a  1  :  (i  mix,  made  «'ith  local  wa>heil 
uraxcl,  in  siz(>s  ranging  from  I -^4  in.  to  line  sharp  >and 
and  with  not  nioi'e  than  15%^  of  xoids.  Wood  forms  are 
used.      Feformed   hars  ser\e  for  the  steel   reinfoi'cemeiit. 

TlnM-e  is  a  camp  foi'  the  assistant  engineers,  ins]j(M'tors, 
(tc.  it  has  sleeping  acconniUKJat  ion  for  four  oi-  the  men. 
hut  has  to  pi-o\  ide  meals  foi'  II  to  Hi  men.  The  con- 
t  ractors   ha\ c  their  own   cam])s. 


FIG.    5.     REINFC)RCEi)-C().N'CRKTK    CULVliHT    WITH    .5  x  r.- l-'T.   SECTION   ANL>   •')  ^o -FT.    FLOOJ)  (iATE 
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Notes  from   Field  and  Office 
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Concrete  piles  exposed  after  placing     Mendinji  a  tape  in  the  field     Cold  bituminous  mixtures  for 
plank  floors  of  highway  bridges     Keeping  tab  on  revised  drawings     Portable  timber- 
framing   machine     Keeping   Los   Angeles   engineering   records    ' 


Concrete  Piles  Not  Affected  by  Deep 
Foundations  Sunk  Alongside 

Good  p(M  rormiimc  of  concnMc  piles  iiiulci-  iinusual  con- 
ditions was  rtHor(l(>(I  diwiiisr  tlie  constniclioii  of  I  lie  new 
Wjit(M-side  powor-housc  oxteiision  of  the  Ijouisvillc  (Jas 
iind  Mloc'tric  Co.  on  the  south  li;nd<  of  the  Ohio  ;il  Louis- 
vilU\  Foundations  for  huiidinu'  columns  wore  constructed 
l)efore  the  condenser  well  inside  the  tui'l)ine  house  was 
sunk.  The  column  foundations  consisted  of  "Pedestal"' 
piles  plaeod  for  a  workinjr  load  of  30  tons  and  (on  test- 
ing one  pile  in  each  group)  showing  generally  only  about 
"At-  'to  Vl-i^i-  settlement  under  (iO-ton  test  load.  Later, 
the  condenser  well,  .^ox'il  ft.,  was  suid<  Ix'tween  the 
turhine-house  colunni  foundations. 

This  well  passed  close  to  a  nnnd)er  of  the  pile  gi'oups. 
It  was  put  down  hy  sinking  the  rein  forced-concrete  Avell 
structure  by  open  excavation  inside  and  loading  on  top. 
Xo  trouble  was  found  in  kee]iing  down  the  water  in  the 
liottom  of  the  excavation;  and  the  soil  gave  no  difficulty, 
;'.ltliough  pretty  heavy  loading  applied  by  a  sand  box  on 
the  upper  rim  of  the  well  had  to  be  used  in  order  to  get  it 
down  to  its  final  depth  of  al)out  56  ft.  The  side  of  the 
well  passed  so  close  to  some  of  the  piles  that  part  of  the 
side  of  a  pile  had  to  lie  cut  away  to  provide  safe  clearance 
for  the  well. 

Because  of  this  [iroximity  of  the  piles  it  was  thought 
that  the  near  pile  groups  might  have  been  weakened  in 
bearing  power^     A  suitable   selected   pile  was   therefore 


subjected  to  ;i  load  test,  'i'he  loading  was  carried  u|)  to 
57  ions  without  any  indication  of  reduced  bearing  power. 
The  conclusion  was  that  the  ])iles  were  unalfected  and  had 
just  as  high  load  cjipacity  as  before  sinking  of  the  well. 

'i'lie  engineers  for  the  design  of  the  new  station  are 
II.  M.  Hyllesby  &  Co.,  Chicago,  ill.  The  construction  of 
the  new  station  is  being  done  by  company  labor. 

Field  Mend  for  Steel  Tape* 

By  Hale  IT.  HuNNEuf 

Although  there  are  several  quick-repair  menders  for 
ste(!l  tapes  on  the  market,  it  usually  hap})ens  that  they 
ai-e  in  tlie  odice  when  the  tape  breaks.  I  was  taught  this 
■i  in  pie  mend  by  a  practical  surveyor  several  years  ago,  and 

P/umb  Bod  String 


Wood  Splint--"'     y  Break  Steel  Tape 

MENDING  A  TAPE  WITH  WOOD  AND  STRING 

have  used  it  a  good  many  times  since  and  never  had  the 
least  bit  of  trouble  in  making  it  hold  as  long  as  I  cared 
to  leave  it  on.  I  have  worked  for  a  week  in  the  woods  witli 
two  of  them  on  the  tape  without  having  to  be  touched 
except  for  an  occasional  soaking. 

♦Reprinted    from    "Engineering-   and    Mining   Journal." 
t920    Third    Ave..    Hibbing,    Minn. 
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When  the  lapo  hivaks,  ciil  a  sti'ai^li!  piece  from  a  ^n'ecMi 
;il(ler  or  willow  ahont  ."?  in.  lon^-.  When  the  stick  is  split 
'iown  the  center  and  peeled,  it  should  just  cover  the  tape 
laid  lengthwise.  Smooth  up  the  split  faces  and  shave 
down  the  outside  from  the  center  of  each  half  to  a  thin 
edge.  Ahout  3  ft.  of  phimh-hob  string  or  stout  cord  will 
serve  to  wrap  the  splints.  The  coi-d  should  be  wrapped 
as  tight  as  possible  each  time  and  cai'e  taken  to  see  that 
the  binding  docs  not  have  a  chance  to  slacken  up.  When 
the  s])lint  is  nearly  half  wound,  place  the  broken  ends  to- 
gether right  side  up  and  flnisb  winding  until  the  splint  is 
entirely  covered.  A  minnte's  '■•oaking  in  water  will  remove 
any  possibility  of  slipping.  Tf  it  should  slip  at  all,  it 
will  pull  entirely  ont,  thus  there  is  very  little  chance  of 
getting  wrong  chainage.  It  slides  through  the  brush  and 
around  rocks  with  very  little  hindrance  and  while  it  puts 
a  stiff  place  in  the  tape  the  advantage  of  a  quick  field  re- 
pair overbalances  the  disadvantage. 

m 
Keeping  Tab  on  Revised  Drawings 

By  Albert  ]\[.  Wolf* 

In  supervising  a  large  concrete  building  job  at  some 
distance  from  the  main  office  where  the  detail  plans  are 
made,  there  is  ever  present  a  danger  that  the  latest  plans 
may  not  be  used  by  the  field  superintendent  and  the  con- 
struction gang.  The  structural  plans  for  a  concrete  build- 
ing are  seldom  completed  when  bids  are  called  for,  the 
usual  practice  being  to  have  the  footing  design  and  col- 
unm  schedule  completed  at  the  time  so  that  the  material 
can  be  ordered  and  work  started  without  delay  after 
awarding  the  contract.  The  detailing  of  the  superstruc- 
ture is  usually  carried  on  slightly  ahead  of  the  construc- 
tion work,  necessitating  the  issuance  of  several  progress 
prints  of  the  same  plan. 

The  writer  has  found  it  worth  while  to  issue  a  memo- 
randum at  the  end  of  each  week,  giving  the  date  of  the 
latest  print  of  each  plan  issued.  These  memo's  are  type- 
written on  standard  specification-size  sheets.  Blueprints 
are  made  from  them  and  are  sent  to  the  superintendent 
and  contractors,  who  post  them  in  the  various  field  and 
main  offices.  Blueprints  are  used  since  they  are  more 
conspicuous  and  more  apt  to  be  regarded  as  a  part  of 
the  plans  than  are  carbon  copies.  The  following  form  is 
used : 

PLAN    MEMORANDUM 

Date 

Building  for   "A.  B.  Co."     City 

Post  in  a  Conspicuous  Place. 
The  latest  prints  of  plans  to  be  used  are  dated   (with  rubber 
stamp)   as   follows: 

Sheet   No Description Date 

These  memoranda  are  sent  out  on  Saturday  of  each 
week,  except  when  only  one  or  two  revised  prints  have 
been  sent  out  since  the  last  memorandum. 

Each  time  a  sheet  is  revised  or  some  new  feature  is 
added,  a  note  regarding  same  (with  date  made)  is  placed 
on  the  tracing  in  a  space  provided  in  the  title  of  the  sheet. 
In  addition  to  this  each  print  is  marked  with  rubber 
stamps  as  shown  herewith.  ' 

The  upper  stamp  calls  attention  to  the  fact  that  the 
print  contains  some  revision  or  addition  not  shown  on 
previous  prints,  and  by  referring  to  the  revision  list  (in 
title)  the  extent  of  the  change  can  be  found  at  once.  If 
the  print  bears  a  later  date  thaji  the'  one  noted  for  this 

♦Principal  Assistant  Engineer,  Condron  Co.,  Industrial  and 
Structural   Engineers,   Chicago. 


^Iieet  on  the  menioi'anduni  sheet  po-ted  in  the  field  office, 
the  memo  is  revised  hy  the  superintendent  to  show  the 
date  of  the  latest  print.  In  this  way  a  careful  record  of 
the  latest  prints  is  ke])t,  and  anyone  not  familiar  with  all 


REVISED  PRINT 

Destroy  all  prints 

previously  sent  you 


THIS  PRINT  MADE 

Dec.  20,  1916 


PRINTS   MARKED   WITH   THESE   TWO    STAMPS 
Upper  stamp   is  3^4x1   in.;  lower  is  2i/ix%   in. 

the  details  of  the  work  can  quickly  find,  by  referring  to 
the  memorandum  sheet,  which  prints  should  be  used  ior 
construction  work,  and  thus  costly  errors  due  to  use  of 
superseded  and  void  plans  are  avoided. 

Portable  Timber-Framing  Machine 
Used  on  Keokuk  Bridge 

The  portable  machine  for  gaining  and  framing  timber 
for  various  construction  and  repair  Avork,  shown  in  the 
accompanying  figure,  was  used  on  the  new  Mississippi 
Eiver  bridge  at  Keokuk.  Iowa,  where  its  work  was  re- 
ported to  be  quicker  and  bettdr  than  hand  gaining.  Simi- 
lar machines  are  built,  for  sale,  by  the  inventor,  J.  E. 
Toohey,  of  Grand  Rapids,  Mich. 

The  machine  consists  of  a  small  car  of  2-ft.  gage  on 
which  is  mounted  a  gasoline  engine  driving  a  cutter  head 
2  in.  wide  (for  gaining)  or  a  small  circular  saw  carried 


PORTABLE    MACHINE    Foli    FUAMTNG    TIISIIIKUS 

• 

on  the  end  of  a  hinged  steel  arm.  Tlie  position  of  this 
arm  is  adjustable  by  means  of  a  screw  i)assing  through 
its  heel,  and  the  arm  may  be  clamped  to  vertical  plate 
guides  by  a  bolt  passing  through  slotted  holes  in  these 
plates.  The  tiniber  to  be  framed  is  placed  on  a  four- 
wheel  truck  running  on  a  track  of  2-ft.  gage  at  right 
anules  to  that  on  which  the  machine  stands.  /By,  means 
of  a  vertical  lever  attached  to  one  of  its  wheels,  the 
machine  is  moved  forward  and  backward,  so  that  the 
saw  or  ctittcr  head,  passes  across  the  timber,  making  a 
cut  at  each  stroke.  As  each  cut  is  made,  the  truck  carry- 
ing tlie' timber  is  moved  forward  to  position  for  the  next 

.'■■'The't.rack  for  the  timber  tnuk  on  the  Keokuk  bridge 
work' was  made  by  laying  a  24-in.  I-beam  down  flat.  The 
machine  track  was  made  of  old  rails. 


!■;  \  (i  1  \  !•:  !■;  i;  i  N(,    \  i:  w  s 
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III  h'-ls  liijiilc  I'll  till'  \\'\v  M;ii'(|U('t  li'  IMi..  Ii\  ('.  S. 
■>li('l(l(iii.  I'Ihl;  iiit'rr  nf  Unil^'cs  mid  SI  nui  unw.  ilircc  mrii 
III  ;i  lO-lir.  slnll  I'riimcd  !()()  Iiriil-v  lies  S\S  in..  I(»  I'l. 
Inii^-.  ciittiii^  Iwii  l.'Mii.  (I;i|is  (•!■  uains  in  (■;icli  tir.  Tlic 
fosf  Wiis  $S.v*')  Itir  hilinr  nml  '>'.U-.  for  I'lU'l,  m-  ahniil  ".''/ic 
|)(>r  lie.  Iliindwdik  nii  -iniilai'  lir-  vu>{  1  .")c.  \h-v  lie. 
The  iiiacliinc  lia.<  lu'cn  ii-cd  also  li\  llic  Strolicl  Sled  ('nn- 
sl  I'licjidii  ('(!..  of  Cliif!i,L:(i  (ill  Ilic  lloofiiiL;-  of  the  nrw 
liridp' (i\iM-  the  Mississippi  al  l\('()kid<.  Iowa),  and  l>y  ti\c 
M.CIinli.-Maisliall   Co..  of   l*insl.nr-li. 

Building  Telephone  (Conduits 

The  conduits  n>cd  li\  ilic  \\i>coii>iii  'rclciilioiii'  ('n.. 
at  M  il\va\d\(T.  ai'c  of  Nitnlicd  ila\  and  inainlx  of  llic 
ninltiihnt  tvpc.  (iroups  of  -cparatr  sini^lc-dud  liiir> 
( I'inlu'ddcd  in  coiici'ctc)  arc  adoptcil  in  .-oiiic  cases  for 
iiic\cs,  cic.  With  a  siiiu'lc  unit  of  imdt  iplc-tliict  con- 
dnit  no  concrete  liase  is  n>ei|,  Imt  a  il-in.  layei'  of  con- 
ci'cte  is  ])laiHMl  on  the  top  (and  extending;'  partly  down 
each  side)  to  prtitect  the  coinlnil  fi'oiii  injury  in  case 
oi'  >ti'eet  e\ca\ation.  Most  of  the  woi'k  has  Iwo  or  more 
units  of  duct,  and  liei'c  a  l-in.  concrete  hase  is  employed, 
extendiui:  '.)  in.  heyoiid  each  side  of  the  eoiidiiit.  A  o-in. 
coneivte  eoxcr  is  laid  al>o.  with  its  hottom  tlic^  same  width 
as  the  conduit  line  and  its  to])  the  same  width  as  the  hase. 
l*>arth  is  paeked  aloni:-  the  sides  of  the  conduit  hetween 
the  pi'ojcftiiig  lines  of  tlie  conerete. 

The  concrete  for  the  conduit  l»ase  and  co\ei-  and  foi' 
the  maidiole  tlooi-s  is  a  1  :  1  :  cS  mix;  for  the  walls  and 
the  voof  of  the  manholes  it  is  1  :  ^l/o  :  o.  The  conduits 
are  laid  in  1  :  .")  mortar.  Piroken  limestone  is  nsed  for 
concrete.  Washed  travel  is  not  found  satisfactory,  unless 
it  is  Li'radeil  at  the  wiu'k.  as  it  tends  to  seiireu'ate  in  shi])- 
l>in*i',  so  that  one  load  Avill  he  mainly  coarse-  and  anothei' 
mainly  line.  'I'he  coiici'ete  hase  aNcraii'es  0.0;5"2  I  cii.\-d. 
per  lin.i't.  of  one-iinit  conduit. 

Tn  building  conduits  tlie  concrete  is  mixed  in  a  port- 
ahle  drum  mixer  of  41/2-cu.ft.  capacity,  driven  hy  a 
gasoline  enyine.  The  machine  is  not  self-propelling.  It 
is  located  at  a  street  intersection,  convenient  to  a  hydrant, 
and  the  nutterials  are  wheeled  to  it  from  a  stock  pile  de- 
])osited  by  motor  trucks.  The  same  machine  is  used  in 
building  the  manlioles  and  in  ])utting  back  the  concrete 
base  for  paving.  The  concreting  gang  consists  ordinarily 
of  one  operator,  one  man  to  charge,  and  three  to  five  men 
v.heeling  concrete  to  the  trench,  this  nuniher  de]iending 
tipon  the  distance  it  has  to  he  wheeled. 


The  ii-c  of  I  reiichini:'  niachiiie~  for  this  londuit  work 
\\a>    dexi'ilied    in     I''.  II  q  t  n  cr  ri  inj    \cirs.    1  )ec.    1.     ID  Hi.       Thi' 

const  nut  ion  i--  done  hy  company  forces  and  is  under  the 
direction  of  ( '.  W  .  Wilson.  Siiperinlendent  of  Exchange 
( 'oji^l  I'licl  ion. 

('old   Hituniinous    Mixtures  for   Plank 
Floors  of  Highway  Bridges 

\\\      \\.     11.     I'lKI'M  KIKir'^ 

There  aiv  nnincroii-  -leel  highway  hridi^c,-  in  ii.-e  mi 
which  it  i>  iiecessar\'  to  maintain  wood  llooi's,  primai'ilx 
iiecaii>e  the  light  lliin>\-  structures  that  ha\e  been  hiiilt 
will  not  carr\-  a  heavier  lloor.  .\  plank  lloor  must  l)c 
replaced  ahoiit  e\er\-  li\e  \'ears,  and  when  it  is  subje('ted 
to  lieaxy  trallic  it  is  necessary  to  replace  it  every  one  to 
ihree  vears  on  acemmt  of  wear. 

'Idle  poor  (pialit\'  of  prociit  hridge  timber,  together 
with  its  adxaiice  in  price,  has  led  engineei's  to  d(!\i>e 
some  form  of  light  ami  yet  diirahle  rellooring  material. 
('reosote(l  itridge  plank  lia>  provctl  \ry\  economical  on 
i-olated  bridges  where  tralbc  was  light  and  wear  was  not 
considei'ahle.  Wear,  however,  is  the  most  serious  ])rohleni 
on  tlie  average  highway  hi'idge  tlooi';  hence,  some  form  of 
treatment  seemed  necessary  to  ])revent  excessive  wear  on 
the   wood. 

in  Illinois  a  nuniher  of  old  hridge  tlooi's  have  been  re- 
phx'ed  with  creosoted  suh|)lank  and  then  surface-treate(l 
with  a  bituminous  material  covered  with  stone  chips  or 
torpedo  gravel.  The  hituniinous  mixture  was  maintained 
so  as  to  resist  the  wear  of  ti'albe.  Tt  has  been  found  that 
such  bitumintms  surfaces  can  be  kept  in  condition  at 
less  expense  than  the  continual  repairs  and  renewals 
that  are  necessary  where  ordinary  plank  flooring  has  been 
used. 

The  expense  connected  with  sectiring  creosoted  bridge 
])lank.  together  with  the  delays  and  inconvenience  of 
a]}])lying  the  usual  hituniinous  wearing  surface,  dis- 
couraged the  average  road  oflieial  from  ])lacing  such  floor> 
on  the  numerous  short  s])ans  that  are  scattered  in  all 
juirts  of  his  district. 

The  writer  has  made  several  investigations  with  dif- 
ferent materials  and  mixtures  with  an  idea  of  linding  a 
])roduct  that  was  low  in  lirst  cost  and-that  could  he 
used  hv  the  a\<'rai:'e  road  oHicial  with  little  troiihle.     The 


*Maintenaiiei-  liliiji  iiit-t-r,    ininois  Stute  HigliwaN   Department. 
Springfield,  in. 


FIC.    1.      SHOWING  CONDITION   OF   OLD   BRIDGE   FLOOR     FIG.  2.     SHOWING  BITUMINOUS  SURFACE  ON  OLD  BRIDGE 
l']{TOR  TO  .\PPLYTNG  BITUMINOUS  MIXTURE  FLOOR    AFTER    SEVERAL    MONTHS'    SERVICE 
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material  that  has  proved  most  succossfiil  is  a  mixture  of 
stone  ehips  (%-in.  down  to  dust,  witli  the  dust  removed) 
and  an  emulsified  asphalt  that  could  readily  be  mixed 
with  the  aggregate  without  either  being  heated  in  special 
apparatus. 

The  advantages  of  the  emulsified  asphalt  are  that  it  can 
be  used  cold,  can  be  thinned  with  water,  can  be  used  on 
a  wet  day.  and  will  permit  tli()rou"li  cbniiiiiig  of  the 
plank  with  water  prior  to  ils  ap])lication.  The  use  of 
such  a  bituminous  product  insures  a  tliorough  coating 
of  the  aggregate  and  at  the  same  time  will  not  permit 
a  surplus  of  the  material  that  might  cause  creeping, 
bleeding  or  leakage  through  small  cracks  that  may  exist  in 
the  subflooring. 

The  dense  mixture  of  stone  chips  and  sand.  l)ocoming 
thoroughly  coated  with  a  film  of  asphalt,  readily  packs 
under  traffic  and  forms  a  mat  that  resists  in  a  measure 
the  M^ear  of  traffic.  It  also  waterproofs  the  surface  so 
that,  when  properly  maintained,  it  will  ordiiuirily  save 
the  untreated  floor  from  decay  until  some  time  in  the 
futiire  when  the  old  bridge  is  replaced  with  a  more  perma- 
nent structure. 

Applying  tiik  Bituminous  ^Mixtuije 

Bridge  floors  should  have  a  crown  of  from  2  to  -i  in.; 
the  plank  should  l)e  fitted  as  close  together  as  possible, 
and  all  cracks  should  be  filled  with  wood  strips  prior  to 
the  application  of  the  bituminous  mixture.  The  plank 
should  be  cleaned  thoroughly  with  water.  The  mixture 
should  be  spread  evenly  over  the  entire  surface  to  a 
thickness  of  1  to  II/2  in.  The  surface  should  then  be 
sanded  lightly  and  then  tamped  or  rolled.  Where  tamp- 
ing or  rolling  is  not  convenient,  the  surface  should  be 
watched  carefully  during  the  first  few  days  to  see  that 
it  is  not  displaced  by  traffic.  It  is  not  necessary  to  close 
the  bridge  to  traffic  while  the  mixture  is  being  applied 
or  during  the  time  it  is  setting,  which  is  an  important 
factor  in  its  favor. 

The  bituminous  mixture  should  be  made  by  mixing 
about  1  gal.  of  the  emulsified  asphalt  with  1  cu.ft.  of 
aggregate.  The  bituminous  compound  should  be  stirred 
thoroughly  and  in  some  cases  a  slight  amount  of  water 
added  to  make  it  liquid  before  it  is  mixed  with  the  ag- 
gregate. The  materials  may  be  mixed  by  machine  or  by 
hand  until  all  stones  are  coated  thoroughly  before  being 
applied  on  the  floor. 

Under  ordinary  conditions,  such  treatment  can  be 
applied  at  a  cost  of  25  to  30c.  per  sq.ycl.  including  labor 
and  materials,  but  excluding  the  bridge  timbers.  This  is 
about  one-half  the  cost  of  mastic  surfaces  where  it  is  nec- 
essary to  heat  the  bituminous  material  and  build  up  a 
wearing  surface  by  successive  layers  of  bituminous  ma- 
terial and  stone  chips  or  torpedo  gravel ;  and  aliout  one- 
fourth  as  much  as  renewing  the  bridge  floor  with  ordinary 
hardwood  lumber.  Such  treatment  may  be  used  to  great 
advantage  in  highway  bridge  work  as  it  will  reduce  the 
maintenance  cost  and  at  the  same  time  make  old  struct- 
ures mucli  more  serviceable.  The  reduction  of  iiujiact. 
by  the  smooth  surface,  com])cnsa1cs  for  the  sligjit  addi- 
tional dead-load. 

The  foregoing  experimcni  and  investigation  lias  been 
carried  out  for  the  Illinois  State  Highway  Department, 
with  the  consent  and  authorization  of  \yilliam  W.  ^larr, 
chief  state  highway  engineer,  and  the  author  is  main- 
tenance en"-ineer. 


Filing  the  Records  of  City  Engineer's 
Office  at  Los  Angeles,  Calif. 

The  filing  of  the  city's  engineering  records  in  Los 
Angeles  is  fully  explained  by  George  11.  Tilton,  Jr.,  of 
the  City  Engineer's  Office.  The  classification  is  as  fol- 
lows : 

1 .  Records  showing  location  are  termed  maps. 

2.  Records  showing  profiles  are  termed  profiles. 

3.  Records  showing  detail  are  termed  plans. 

4.  Fieldbooks,  deeds,  etc.,  are  self-explanatory. 

Mr.  Tilton  says :  "The  conglomeration  of  sizes  is  sorted 
into  lengths  and  a  series  of  numbers  is  allotted  to  each 
length  in  each  classification,  as  follows:" 

1  to  249  Roll  maps  12  in.  wide  and  under. 
250  to  1,999  Roll  maps  12  to  18  in.  wide. 

2,000  t„  3,999  Roll  maps  18  to  24  in.  wide. 

4,000  to  5,499  Roll  maps  24  to  36  in.  wide.      - 

5,500  to  5,999  Roll  tn;ips  over  36  in.  wide. 

6,000  to  9,999  Flat  maps  of  a  uniform  size. 
10,000  to  10,249  Roll  profiles   12  in.  wide  and  under. 
10,250  to  10,999  Roll  profiles   12  to  18  in.  wide. 
1 1,000  to  14,999  Roll  profiles  18  to  24  in.  wide. 
15,000  to  19,999  I'Mat  profiles  of  a  uniform  size. 
20,000  to  20,990  Roll  plans  12  in.  wide  and  under. 
21,000  to  21,999  lioll  plans  18  to  30  in.  wide. 
22,000  to  24,999  RoU  plans  30  in.  wide  and  over. 
One  up  for  fieldbooks,  deedbooks,  etr. 

As  soon  as  one  of  these  series  of  numbers  is  exhausted 
the  alplial)etica]  prefix  is  assigned  and  the  series  re-run. 

The  actual  indexing  and  numbering  is  now  ready  to  be 
done  ra])idly  and  accurately.  Each  record  is  numbered 
with  a  stamp  so  that  all  numbering  is  of  uniform  size  and 
in  the  same  location  on  the  record.  Each  classification  is 
listed  in  a  "list  book"  and  indexed  both  in  the  "division 
index"  and  "alphabetical  index"  so  that  it  can  be  found 
either  by  name  or  location,  one  of  which  it  is  necessary 
to  know.  In  the  division  index  the  records  are  arrano-ed 
accordnig  to  year  made. 

Sixteen  years  ago,  when  this  system  was  inaugurated, 
the  area  of  the  city  was  43.26  sq.mi.;  today  it  is  337.92 
\sq.mi.  This  continued  expansion  has  not  impaired  or 
confused  the  early  records  in  any  way,  in  fact  an  early 
record  is  found  as  quickly  as  a  late  one.  To  keep  this 
system  up  to  date  and  the  records  in  place  the  entire  serv- 
ices of  one  man  have  been  found  necessary. 
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FINE  AGGREGATE 


Tr:iiis|tortiiij?  Larse  Oil  Tauks  by  Seww  was  the  method 
employed  when  the  Point  Wells,  Wash.,  storage  plant  of  the 
Standard  Oil  Co.  (California)  was  recently  enlarged.  The 
receptacles  weer  taken  from  the  plant  at  Seattle,  14  mi.  from 
eoint     Wetis.       One    scow    carried    two    tanks    30x30    ft,      cwu 


FIVR   OIL   TANKS   TRAVEL    14    MI.    BY   SCOW 

16x20  ft.  and  one  16x16  ft,,  as  illustrated.  The  largest  tank. 
90x30  ft.,  was  loaded  on  two  scows.  The  six  receptacles  have 
a  combined  capacity  of  1,824,686  gal.  The  Olsen-Nicholson  Co. 
was  the  contractor. 
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I'liiiiiliiiiK  'r«'l«'Nco|>c  \\iilliil>l«*  fur  lliilltliiiu  Work  'I'll)' 
I 'liii  khaiii  iihmiliiii^;  1  i-W-sropc  rt'CfiUl.v  ilr  vclupcd.  im  intcn<l<>il 
IS  :i  sulisliliili  liu  and  as  a  coiisldcialilr  ImpiDVi-mrn  I  ovfi 
I  III  |i|iinil>  liiir.  I 'liiiiililiiK  Willi  ll>i.s  iiistniincnt  Is,  <>(  rotirsc 
.111  M|iii  Ml  lull  iiiil<'|>«'ii(U'nl  i>(  wind.  'I'lir  In.st  runiml  I'onHists 
i>r  a  tfl<'Hc(i|n>  ( lN-pi)\viT)  lltU'd  with  iM'o.sslialrs,  suHpfiided 
III  a  uinilial  ln'aiin;;  to  liaiij;;  phinili.  i  i.'^cillal  Ion  l.s  i-i'(lu<'i'd 
li\  means  of  a  lioav.\  rinn  of  load  at  I  lie  Imtlom  of  Iho  tcle- 
scopi-.  Till'  iiist  ruiiu'iit  is  fastened  to  I  lie  llanj;c  oC  a  coUlinn 
\<\  a  clamp  and  I'aii  be  fastened  in  the  same  mannei'  to  tlie 
ruiiier  of  a  building.  .\  t'ase  protects  it  against  wind.  .\l 
tlie  foot  of  the  column  is  clani|)cd  a  tarK<'t  Kradiialed  in 
inches,  having  a  runner  as  on  a  slidi'-rule.  In  siRhtint; 
Ihi-ounh  the  telescope  the  intersection  of  the  cioss-hairs  will 
be  in  line  with  the  zero  mark  on  the  target  when  the  col- 
umn is  iiluiiib.  Charles  I'hu'khaiii.  the  inventor,  is  associated 
Willi    Charles     IMzozei',     .'i-Ml     VV.     15S    St.,    New     York    City.      Mi. 
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KINO  OFUJiV 


DETAIl..-;    '  il'    'i-HI':    TI.UMBTNC.    T  101>KSC(  HMO 

Hizozer  slate.-;  thai  ilie\  are  ready  to  manufacture  and  sell 
the  instrument  ai  a  reasonable  price.  He  says  that  one  of 
these  telescopes  lias  l)een  tried  out  b\-  the  George  A.  Just 
Co.,  of  Brooklyn.  X.  V.  The  details  of  the  instrument  are 
shown    in    the   sketch. 

Unusual    K.v]>:lll^sioIl    'I'roultle    iii   a    .steel    Hri«lse    was    met   a 

few  years  ago  in  the  case  of  an  old  street  bridge  in  the  Cen- 
tral States.  Like  many  other  old  bridges,  this  one  had  been 
made  to  do  duty  as  a  street-railway  bridge,  though  not  de- 
signed for  such  service.  After  a  time  the  bridge  showed 
.signs  of  -weakness,  and  finally  a  bridge  engineer  was  called 
in  to  report  upon  its  safety.  A  long  viaduct  approach  at  one 
end  made  a  fairly  sharp  turn  near  the  beginning  of  the  river 
bridge,  and  at  this  point,  as  the  inspecting  engineer  found, 
one  bent  of  the  viaduct  was  strongly  anchored  by  a  heavy 
wire  rope  guy  to  a  deadman  on  the  inner  side  of  the  curve. 
The  bent  showed  some  outward  distortion  and  the  engineer 
was  told  that  the  anchorage  was  intended  to  keep  the  bent 
from  tipping  over.  On  examination  it  developed  that  the 
whole  approach,  about  600  ft.  long  back  of  the  turn,  was  built 
solid,  without  expansion  joints.  Expansion  had  simply  shoved 
the  corner  bent  forwai'd  and  outward.  No  special  question 
was  raised  by  this  expansion  trouble  because  the  viaduct  was 
found  to  be  so  badly  corroded  in  its  floor  system  as  to  require 
immediate  stopping  of  traffic  and  prompt  consti-uction  of  a 
iieAv    bridge. 

3Iarkiii$i'  Uruwii  (  \  :iii  Dyke)  Prints  AVIiite — fn  \  oui'  issue 
of  Dec.  14  Edward  Godfrey  gives  a  method  which  I  have  no 
doubt  works  well,  but  it  necessitates  keeping  on  hand  a 
supply  of  hydrochloric  acid  and  peroxide  of  hydrogen.  For 
several  years  past  I  have  used  with  perfect  success  a  weak 
solution  of  corrosive  sublimate.  This  may  be  conveniently 
made  by  dissolving  a  small  tablet  of  bichloride  of  mercur\- 
(oidinary  antiseptic  tablets)  in  a  small  quantity  of  water  and 
using  this  as  ink,  with  pen  or  brush.  A  bottle  of  Bernay 
tablets  (100)  may  be  had  at  any  drug  store  for  2.')c.,  and  will 
keep  indefinitely. — Henry  E.  Elrod,  Interurban  Building, 
Dallas,    Tex. 


Sunken  Sloiif  llciMler  l>r<-«)-nfN  l<'nllurfM  In  I'nvinK  l!alli 
iiioi'i'.  .Md.,  has  adnpled  a  <blail  id  pa\'ement  const  nicl  ion  |i> 
prevent  failiircH  at  such  poliils  where  ;i  hard  pavliiR  nialorial 
like  granite  block,  brick  or  wood  block  adjoins  a  softer  ina - 
lerlal  like  asphalt.  This  detail  is  as  follows:  \  well-joinl  ed 
stone  headei-,  lU  in.  o)-  more  in  ibpth  an<l  I  or  ."")  in.  in  widlli 
IS  I'onslnicted  across  the  streel  parallel  to  :irid  1 '/^  in.  below 
I  he  (Inlshed  cros.s-.secl  ion  TIh'  lonerele  base  is  placed  on  one 
side  of  the  header  for  the  bloiK  pavement,  and  on  the  rdlni 
ill.      U<y     Ihi-     asphalt     pa  \  •lueiil.       The     blocks    are     laid     \\v.\  \ 
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.ij^aiiist  the  header,  which  in  case  of  a  li'/i-iii.  vitrilied  block 
gives  a  li-in.  bearing.  When  the  asphalt  is  laid,  the  binder 
course  is  brought  flush  with  tlu;  header;  and  the  topidng  or 
wearing  surface  is  laid  ovei'  the  header  to  the  finished  con- 
tour of  the  sti'eet,  thus  leaving  the  header  1 1/^  in.  below  and 
entirel>"  hidden  from  view. — Harry  D.  Williar,  Ji-.,  Assistant 
lOngineer.   r.altimore  Paving  Commission. 

Oiled  Itontl  Shoulders  solved  the  stoiin-water  protecti<*n 
pi-oblem  on  a  mountain  road  in  San  Bernardino  County, 
California.  This  mountain  road  with  a  maximum  grade  of  V^",', 
iiresented  a  serious  problem  in  the  protection  of  high  em- 
iiankments  from  the  wash  of  storm  water  running  off  the 
paved  surface.  The  problem  would  have  been  simple  if  funds 
had  been  available  for  concreti'  cui-bs  and  gutters.  Insteatl 
the  following  plan,  illustrated  in  the  accompanying  cross- 
sections,  was  adopted:  The  shoulders  for  2  ft.  in  width  were 
raised  from  6  to  S  in.  by  filling  with  the  adjacent  gi'avelly 
soil,  and  were  rounded  off  to  easy  curves.  The  shoulders 
were  then  given  two  coats  of  7.'59r  asphaltic  oil,  each  coat 
being  i>j-operly   sanded.     Cutouts  for  the  watei-  were   provided 
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al  safelv  jiluced  poiiils  and  at  culverts.  This  method  of  con- 
struction formed  an  earth  curb,  and  the  i)avement  acted  as 
the  gutter.  The  oiled  shoulders  have  a  sufficiently  hard  sur- 
face to  resist  erosion  and  also  sei've  to  protect  the  edge  of  the 
macadam  from  breaking  down  under  wheel  traffic.  There 
was  a  considerable  saving  over  standard  practice,  the  cost 
being  only  about  2%c.  per  lin.ft.  f)f  shoulder — J.  S.  Bright,  Jr., 
Engineer,  San  Bernardino  County  Highway  Commission,  San 
Bernardino.    Calif. 

Uurability  Tests  of  \\  ood-Uloek  l*av«Mnent — Inspection  of 
an  experimental  piece  of  treated  wood-block  pavement,  lai«l 
in  1906  by  the  City  of  Minneapolis  in  cooperation  with  the 
I'nited  States  Forest  Service  and  various  lumber  manufactur- 
ers and  wood-preserving  companies,  has  revealed  the  fact  that 
white  birch  is  wearing  as  well  as  longleaf  pine,  and  that  sap- 
wood  of  timber  if  well  treated  is  practically  as  durable  as 
heartwood.  Data  thus  fai'  recorded  and  anal.\zed  at  the  Forest 
Products  Laboratory  at  Madison,  Wis.,  indicate  that  in  order 
of  efficiency  the  six  species  used  in  the  expeiiment  rank  as 
follows:  (1)  Longleaf  pine  and  white  birch:  (2)  Norway  pine: 
(3)  tamarack  and  eastern  hemlock;  and  (4)  ^Vestern  larch. 
Douglas  fir  blocks  were  also  included  in  the  experiment,  but 
were  laid  at  a  later  date  than  the  other  species  and  no  definite 
conclusions  in  regard  to  their  relative  duiability  can  be  drawn 
at  this  time.  When  this  pavement  was  laid  the  traffic  on  it 
was  principally  steel-tired,  horse-di-awn  trucks,  with  few- 
motor  vehicles.     It  is  no-w   mostlv  motor  traffic. 
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Progress  in  the  Art  of  Tunneling 

Tlic  adoption  of  Ihc  shield  method  I'oi-  fonstrnetion  of 
a  small  tunnel  in  Mihvankeo  in  fairly  good  oTound  is 
one  of  various  recent  oecnrrciiccs  that  tell  of  progressive, 
original  activity  in  the  field  of  tunneling.  Ft  is  a  fact 
that  tunnel  construction  is  among  those  fields  of  civil  en- 
gineering work  where  marked  advance  is  being  made. 

Within  the  jiast  month  two  compressed-air  tunnels  of 
great  difficulty  were  holed  through,  the  Old  Slip  tunnels 
under  the  East  Kiver  at  New  Yoi-k.  Various  elements 
( ontributed  to  the  success,  which  in  the  aggregate  mean 
distinct  progress  in  the  ai't.  Rapid  control  of  face  work, 
deep  and  wide  l)lanketing  of  the  river  floor,  and  a  highly 
original  void-filling  method — '"grouting"  with  gravel  by 
air  ejection — are  the  chief  of  these  elements. 

A  few  months  back  the  completion  of  the  Tiogers  Pass 
tunnel,  a  sound-rock  tunnel,  signalized  the  brilliant  suc- 
cess of  a  radically  iio\el  method  of  attack  in  rock.  The 
system  of  blasting  in  rings  from  a  central  ])ilot  tunnel, 
a  bold  innovation,  was  th(>  koy  to  success.  Though  centu- 
ries of  prior  art  in  rock  tunneling  Avere  available,  sound 
engineering  in  this  case  lay  in  abandonment  of  precedent. 

Precedent  was  cast  aside  similarly  in  the  new  Cleveland 
intake  tunnel  under  Lake  Erie,  which  also  was  holed 
through  a  few  weeks  ago.  The  stereotyped  form  of  lining 
for  shield  tunnels — cast-iron  segments — was  drop])ed,  and 
a  lining  of  concrete  blocks  was  substituted.  The  economy 
of  this  expedient  is  obvious,  iron  being  costly.  But 
whether  a  long  tunnel,  with  all  its  contingencies  aiul 
hazards,  could  I)c  built  of  concrete  blocks  in  successful 
ntanner  had  to  be  ])ro\ed  by  experience. 

With  new  activity  thus  moving  in  the  field  of  tunnel- 
ing, further  development  is  sure  to  result.  As  tunnel 
constrnction  is  cheapened  and  its  range  of  application 
widened,  it  will  be  more  frequently  applied. 

m 

Good    Business  Methods  in  Enlarging 
the  Engineering  Societies'  Building 

Even  more  interesting  than  the  technical  features  in 
the  work  of  adding  two  stories  to  the  Engineering 
Societies'  building,  described  in  this  issue,  was  the  skill 
with  which  the  undertaking  was  piloted  through  some 
critical  stages.  While  the  negotiations  between  the  several 
societies  were  going  on,  the  Xew  York  City  authorities 
announced  the  early  enactment  of  an  ordinance  limiting 
the  height  of  buildings  which  would  hav(>  made  the 
))roJected  addition  to  the  building  to  accommodate  tli<' 
American  Society  of  Civil  Engineers  impossible.  In  order 
to  save  the  day  it  was  necessary  to  ])repare  plans  and  file 
them  with  the  Bureau  of  Buildings  before  the  passage 
of  the  new  ordinance.  This  required  a  considerable  out- 
lay of  money  for  the  preparation  of  plans,  at  a  time  when 
it  was  uncertain  whether  the  Civil  Engineers'  membership 
might  not  reject  the  proposition.  The  society's  letter 
ballot    could    not    lie    taken    and    canvassed    earlv    enousfb 


to  permit  the  plans  to  be  prepared  and  filed  after  the 
\()te  was  counted.  Under  these  circumstances  the  leaders 
in  the  conference  showed  their  faith  in  the  project  by 
ordering  the  plans  prepared  and  filed  at  once.  The  out- 
come of  the  Civil  Engineers'  vote  abundantly  justified 
their  courage. 

At  a  later  stage,  the  st(^adily  rising  prices  of  materials 
created  another  situation  in  which  quick  decision  was  re- 
ipiired  before  all  the  formalities  of  voting  on  contracts 
could  be  complied  with.  Rids  for  the  major  part  of  the 
work  were  obtained  that  called  for  immediate  acceptance 
to  forestall  a  very  considerable  rise  in  jirice.  Again  the 
officials  in  charge  of  the  work  seized  the  ojiportunit \  and 
made  a  ])rompt  decision — accepting  the  contract  without 
waiting  on  red  tape. 

The  efficient  handling  of  this  engineering  society  enter- 
prise is  a  matter  for  general  commendation.  Tt  proves 
that  even  the  ijivolved  routine  of  society  management  can 
be  bent  when  necessary  to  meet  the  exigencies  f)f  urgent 
i.'usiness  matters. 

Already  it  has  become  jjractically  certain  thai  the  cost 
of  adding  the  three  stories  will  exceed  the  advance 
estimates,  because  of  the  skyrocketing  of  ])rices.  With 
only  a  little  more  deliberation  in  handling  the  job,  how- 
ever, the  increase  would  have  been  much  greater.  As  it 
is.  the  work  will  go  through  without  financial  strain  on 
any  of  the  interested  societies. 

'*! 

Army  Engineer  Corps  Commissions  for 
Recent  Technical-School  Graduates 

.\  special  eft'ort  is  being  made  this  year  to  interest 
y(uing.  qualified  engineers  to  take  th(>  coming  examina- 
tion for  a])pointment  as  probationary  second  lieiitenant 
in  the  ('or]is  of  Engineers.  Ignited  States  Armv.  Up 
to  now  it  has  been  required  that  candidates  for  appoint- 
ment must  not  only  ])ass  an  examination,  mental  and 
])hysical.  to  eiit(M-  which  they  had  to  be  between  21  and 
?!».  unmarried  and  a  graduate  of  an  approved  technical 
-ehool.  but  that  they  also  have  th(^  preliminarv  qualifi- 
cation of  being  eligil)le  for  ap])ointment  as  -lunioi- 
Engineer  in  the  fbigiiieer  Department  at  large,  which 
itself  was  attaiiu^d  only  by  examination. 

For  the  examination  to  be  uivcn  next  siiniiner,  (!en. 
^\'.  -M.  Black,  Chief  of  fhigineers.  has  recommended 
to  the  Secretary  of  War  that  the  Junior  Engineer  re- 
((uirement  be  waived.  The  candidates.  th(>rel'ore.  will 
not  be  under  the  necessity  of  taking  two  examinations. 
and  it  is  [n-ol)al)le  that  practical  engineering  experience 
vvill  not  be  considered  so  essential  in  the  one  examination 
a>  it  lias  hitherto  in  fhe  first  of  the  two  examinations 
]>rescribeil.  (ieiieral  Black  calls  attention  to  the  fact  that 
the  live  young  men  I'ecently  cominissioned  in  the  corps, 
brief  statements  of  whose  careers  were  given  in  last 
week's  Kngin('('rin(/  Ar//\s-.  \]i\\v  not  had  extensive  eniri- 
neering  experience  and  adds: 

This  is  as  it  should  ))«•.  for  the  leason  that  the  best 
niaterial    for    ofRoers    comes    from    the    very    recent    staduates 
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of  technical  schools,  iihmi  who  air  still  yiuiiin  onoiiKh  to 
iinilcino  I'lli'thci-  Inst  iiutioii  in  tin  siucial  diillcs  wlilfli  lall 
Upon  the  Corps  ol'  I'limnioors  giiul  \vhl<-li  arc  not  pi'ovlilcil  for 
!)>■  the  tiiiinlMR  !cicl\c<l  In  technical  schools.  I'Vir  the  best 
foanlts.  olllcci's  of  ICimincei's  should  start  their  service  earl.v 
In  life,  anil  every  liuliicenu'iit  Is  helnn'  extended  to  tho  recent 
uradiiate.i  of  technical  schools  to  heconie  candidates  for  ap- 
pidnlment  in  the  Corps  of  KuK'neers.  Kvery  effort  Is  belnn' 
luade,  through  the  kind  coilpei-a t ion  of  the  fucnltles  of  sonic 
of  the  l«>artlnK:  technical  scho(ds,  to  insure  that  the  exainiiui- 
tion  shall  he  entirely  reasonable,  so  that  a  well-ciualillcd 
candidate    will    be    successful. 

Tho  ojiportunitv  for  yoiino:  onoinpors  to  scciiro  re- 
sponsible iiiid  lionoialiU'  positions  and  at  tho  sanio  time 
to  sorvo  thoir  conntrv  soonis  Ijriirhlor  than  oxcf  hcforo. 
Tt  is  to  ho  liopod  that  many  of  ilio  lariro  Itodv  of  tlinsc 
([nalilicMl  will  ju-osoiit  thomschcs  for  oxaininat  iim.  Pai-- 
ticulars  can  ho  asoortainod  from  tho  olhco  of  tho  Chiof  of 
luiiiiiieors,  Unitod  States  Army,  Washington.  D.  C. 


Concreting  a  la  Mode 

The  day  after  Christmas  a  pedestrian  hnrrying  np 
Broadway  over  the  timbering  that  for  many  months  has 
served  as  temporary  snbway  roof  and  sidewalk  pavement 
might  have  had  his  attention  arrested  by  a  pile  of  oon- 
erete — the  size  of  a  dnmpod  two-ton  load  of  coal — fnlly 
mixed  bnt  dry,  ooeupying  most  of  tho  curb  half  of  tho 
sklewalk.  .  The  tem])eratnre,  by  offlcial  record  since  ob- 
tained, was  31°  F.  in  the  shade,  and  tlie  December  sun 
was  not  doing  much  to  raise  the  mercury.  Laborers 
were  shoveling  this  mixture  into  barroAvs  and  were 
wheeling  them  to  a  near-by  hole  leading  into  the  unknown 
depths  of  the  subway  structure.  At  the  top  of  the  hole 
a  foreman,  by  dress  and  address,  was  controlling  the 
business  end  of  a  hose  reaching  from  a  city-hydrant 
connection.  From  this  hose  he  merrily  played  a  good- 
sized  stream  into  tho  half-turned  barrow  and  th(>  dry 
mixture  was  forced  by  sheer  weight  of  the  water  piled 
up  behind  it  to  slide  out  and  into  the  chute.  At  the 
end  of  the  load  some  vigorous  hydraulicking  dug  out  tho 
gobs  of  dry  mix  clinging  to  the  corners  of  the  barrow, 
at  the  same  time  dumping  a  few  extra  gallons  of  water 
down  the  chute. 

That  is  all,  except  that  the  BroadAvay  subway  is  be- 
ing built  by  a  well-paid  expert  contractor  under  the 
direction  of  high-salaried  expert  engineers  and  that  at 
times  one  wearies  of  printing  and  preaching  the  elements 
of  good  practice  in  mixing  and  placing  concrete. 

If. 

Boston  Rebuked  for   Unjust  Treatment 
of  Its  Engineers 

A  .severe  condemnation  of  the  present  administration  of 
the  City  of  Boston  and  its  treatment  of  its  engineering 
staff  is  contained  in  a  recent  report  of  the  l^ational  Board 
of  Fire  Underwriters : 

The  organization  of  the  Metropolitan  Water  and  Sewerage 
Board  is  excellent,  and  the  officials  are  competent.  In  the  City 
Water  Department  the  recent  discharge  of  employees  for 
reasons  other  than  lack  of  fitness  for  their  positions  cannot 
fail  to  have  an  effect  on  the  morale  of  the  department  and  the 
willingness  of  competent  and  progressive  men  to  enter  its 
service. 

This  condition  of  affairs  has  not  failed  to  have  its  effect 
and  is  directly  responsible  for  the  incomplete  and  de- 
plorable status  of  the  high-pressure  fire-service  system,  de- 
scribed in  a  special  report  of  the  Board  of  Fire  Under- 
writers, an  abstract  of  which  appears  elsewhere  in  tliis 


issue.  'I'liis  report  has,  fdrtuiialoly,  rocoivod  wide  pub- 
licity ill  Uostdii.  ,111(1  becaiiso  of  its  source  ;iml  iiiiportaiico 
it  is  suw  {<)  icirivc  the  careful  considoral  ion  of  the  city'.s 
mei(liaiit<.  |ii-opcity  owiicis  and  substiiiitial  businessmen; 
let   it  bo  liopod  that  the  oH'oct  will  prove  beneficial. 

About  a  year  ago  the  hoiiorablo  mayor  of  Boston  "fired" 
11  iiiombofs  of  the  staff  of  the  Dei)artmoiit  of  Public 
Works  on  IS  lioiirs"  notice,  because  thov  bad  not  been  ac- 
ti\c  ill  ici'lecling  liiiii.  and  notwithstanding  that  all  were 
nominally  tinder  civil  .service  and  had  boon  in  the  employ 
of  tho  city  from  7  to  41  years.  Tho  way  for  this  action 
had  been  proparocl  long  before  by  letting  go  the  oflficient 
engiiieer-comniissionor  of  the  department  and  substituting 
a  politician.  Some  of  tho  decapitated  em])loyees  were  re- 
instated, three  by  orders  of  the  courts  to  which  they  had 
ap])ealod.  But  the  damage  done  is  irreparable,  so  long  as 
Mayor  Curley  remains  in  office. 

Nor  is  it  the  Department  of  Public  Works  only  which 
is  suffering.  The  report  of  the  National  Board  of  Fire 
Underwriters,  above  quoted,  states  further  that  the  Boston 
Fire  I)e))artment,  which  formerly  ranked  among  the  most 
efficient,  has  failed  to  maintain  its -previous  standing,  al- 
though appropriations  have  been  liberal.  Inside  intrigues, 
aided  by  outside  politicians,  are  tending  to  destroy  its 
disci|)line  and  efficiency. 

In  the  meantime,  with  its  high-pressure  fire-service  in- 
stallation incompleted  and  dragging  along,  and  the  Fire 
Department  losing  its  efficiency,  the  City  of  Boston  faces 
a  conflagration  hazard  Avhich  only  those  familiar  witli 
the  congested  parts  of  that  city  can  fully  appreciate. 
Such  conditions  in  a  city  of  the  wealth  and  standing  of 
Boston  are  intolerable;  and  it  ought  not  to  require  a  con- 
flagration or  an  earthquake  to  bring  about  a  reform. 

Saving  the  Horseshoe  Fall  at  Niagara 

By  the  terms  of  an  international  agreement  between 
Canada  and  the  United  States  the  former  country  may 
divert  from  the  Niagara  River  36,000  cu.ft.  per  sec. 
for  the  development  of  hydraulic  power,  while  the  United 
States  on  its  side  may  divert  20.000  cu.ft.  per  sec.  for 
the  same  purpose.  Congress  has  hitherto  permitted  the 
diversion  of  only  15,600  cu.ft.  per  sec.  on  the  American 
side,  but  an  emergency  created  through  the  diversion 
for  Canadian  use  of  current  hitherto  .sent  across  into  the 
United  States  has  caused  the  introduction  in  Congress 
and  passage  by  the  Senate  of  a  resolution  permitting 
the  companies  on  the  American  side  to  divert  4400 
cu.ft.  additional  for  power  development. 

This  permit  in  only  temporary,  terminating  on  July 
1,  but  it  has  excited  the  alarm  of  the  guardians  of 
Niagara.  A  call  to  rally  all  forces  to  defeat  the  measure 
is  sent  out  by  E.  H.  Hall,  Secretary  of  the  American 
Scenic  and  Historic  Preservation  Society.  In  a  letter 
published  in  the  New  York  Times,  Jan.  3,  Mr.  Hall 
says : 

The  friends  of  Niagara  who  do  not  wish  to  see  the 
cataract's  beauty  further  impaired  should  send  their  remon- 
strances at  once  to  their  Congressmen  and  later,  if  necessary, 
to  the  President,  if  the  effect  of  this  so-called  temporary 
measure  and  the  more  permanent  measure  for  which  it  paves 
the  way  are  to  be  averted. 

Figures  furnished  to  the  American  Scenic  and  Historic 
t'reservation  Society  by  United  States  engineers  indicate  that 
increased  diversion  of  the  water  on  the  Canadian  side  in 
the  years  1912-1916  lowered  the  water  on  the  west  end  of 
the  Horseshoe  Pall  more  than  a  quarter  of  a  foot,  or  to  be 
exact,    0.26745    ft.      Heaton's    "Annual"    for    1915,    a    Canadian 
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pulilicaliun.  stiilis  th.il  tho  crest  of  llio  C'aiiacliaii  I'all  has 
hctn  shortfiied  r)r>0  it.  since  1  !tOU,  ...  It  is  cvicJent  that 
Niaprara    is   in   a    precaiious   condition. 

It  is  one  tliinu-  to  make  iiieasureineiits  of  water  level 
iiccurato  to  0.00001  of  a  foot;  it  is  another  and  quite 
(liffei'ont  tliinii'  lo  intei'prot  c-orroetly  the  yihysioal  causes 
tliat  haw  produced  the  channes  of  wliich  the  measure- 
ments of  water  level  are  Ihe  index.  Tlie  secretary  of 
the  Scenic  and  Historic  Preservation  Society  nssvmes 
that  the  lowering  of  the  water  on  the  sides  of  the 
Horseshoe  Fall  is  due  to  the  incn^ased  diversion  of 
water  for  power  ]nir])oses  on  the  Canadian  side.  In 
Engineerinf/  Nnrs  of  Dec.  1  I,  l!)1(i,  however.  John  L. 
Harper,  a  well-known  engineei',  ])resented  very  convincing 
testimony  indicating  that  the  lessening  of  flow  at  the 
sides  of  the  Horseshoe  Fall  is  not  due  to  the  diversion 
of  water  from  the  river  for  power  ])urposes,  hut  to  the 
rapid  deepening  of  th(>  livcr  channel  at  the  toe  of  the 
horseshoe  hy  the  \ast  xolume  of  water  now  concentrated 
there.  Elsewhere  in  the  present  issue  of  E)i(/ineeriii(/ 
Nen^s.  Tsham  Handol])h.  of  Chicago,  adds  his  testimony 
to  confirm  the  soundness  of  Mr.  Har])er's  diagnosis. 

Even  without  the  testimony  of  these  well-known 
engineers  it  is  easy  for  even  an  amateur  in  hydraulic 
engineering  to  see  that  there  is  something  defective  in 
Mr.  Hall's  assumption  ahove  quoted.  The  crest  of  the 
Horseshoe  Fall  is  nearly  ;^000  ft.  in  length.  It  is  true 
that  diversion  of  water  for  ])ower  purposes  on  the 
Canadian  side  would  not  affect  the  depth  equally  over 
the  entire  length  of  the  crest.  Tlie  power-house  intakes 
are  far  enough  ahove  the  I'alls,  liowever.  so  that  in- 
creased diversion  would  certainly  aiTect  the  depth  a 
long  way  around  the  horseshoe.  It  seems  \ery  unlikely 
that  increased  use  of  water  hy  the  ])ower  jdants  on  the 
Canadian  side  during  the  ])ast  four  years  while  no  new 
plants  have  been  huilt  can  ha\e  diverted  a  volume  of 
water  so  great  as  to  account  for  the  reduction  of  depth 
at  the  west  end  of  the  Horseshoe  Fall  which  Mr.  Hall 
states.  It  Is  entirely  reasonable  to  believe,  on  the  other 
hand,  that  the  deepening  of  the  river  hy  the  rapid 
erosion  at  the  toe  of  the  horseshoe,  which  is  proceeding 
at  an  accelerating  rate,  is  sufficient  to  account  for  a  large 
part  of  the  reduction  in  depth  at  the  sides  of  the  Horse- 
shoe Fall. 

The  idea  is  too  commonly  held  tliat  t\\o  engineer  is 
a  materialist,  interested  solely  in  the  utilitarian  side 
of  industry  and  having  no  appreciation  of  the  beautiful 
in  art  and  natui'c.  It  is  our  belief,  on  the  contrary, 
that  there  is  no  body  of  men  more  generallv  appreciative 
of  the  beauty  of  landscapes  and  more  generally  interested 
in  the  preservation  of  natural  scen(>ry  than  are  civil 
engineers.  It  is  one  of  the  com])ensations  of  the  civil 
engineering  profession  to  many  of  its  followers  that  it 
gives  them  opportunity  for  outdoor  life  and  the  ])i'ivilege 
of  enjoying  natural  scenery  to  an  extent  inijiossible  for 
a  worker  in  an  office  or  a  shoji.  .Mr.  ITall  will  find  a 
great  niind)er  of  engineers  in  hearty  aceoi'd  with  his 
society,  that  the  great  cataract  at  Niagara  must  be  pi>'- 
served  as  a  scenic  spectacle.  These  engineers  also  realize, 
however,  that  this  demand  must  he  harinoin/.ed  with  the 
equally  legitimate  demand  that  the  sur])lus  power  of 
the  cataract  shall  he  developed  for  public  ser\  ice.  It 
is  as  important  that  men  shall  have  the  necessaries  of 
life  as  that  they  shall  he  able  to  enjoy  the  beauties  of 
nature,  and  enjoyment  of  the  latter- is  ini|)ossil)le  without 
the  former. 


The  Aimiican  Scenic  and  Historic  Pre.ser\ation 
Society  has  inidertaken  to  jjrotect  Xiagara  Falls  from 
destruction,  hut  it  can  best  accomplish  this  if  it  assumes 
a  constructive  instead  of  an  ohstruclive  attitude.  The 
])reservation  of  Niagara  Falls  as  a  grand  world  s])ectacle 
is  a  worthy  object;  but  it  is  surely  worth  while  to  as- 
certain without  prejudice  the  means  by  which  that  object 
can  best  he  obtained,  instead  of  concentrating  every  effort 
on  opposition  to  the  utilization  of  water  from  the  fall>, 
I'igardless  of  the  e.xtent  to  which  such  utilization  may  he 
lesponsible  for  changes  in  the  cataract. 


Hope  for  a  Reform  in  the  Conduct 
of  Federal  Public  Works 

''Sweet  are  llie  us(>s  of  adxei'sity."  So  long  as  the 
national  treasm'v  was  filled  lo  o\i'rtlowing  and  there  was 
no  lear  of  a  deficit,  engineei-s  an<l  others  liaxc  ui'ged 
in  \ain  that  the  criminal  wastt'  of  public  monev  on 
v/orthless  I'iver  and  harboi'  ]n-ojects  should  he  stopped, 
and  that  a  properly  qualified  commission  should  so  con- 
trol the  expenditure  and  distribution  of  money  for  jmblic 
works  that  the  money  would  lie  s|)ent  only  where  tlie 
luMiefit  to  connnerce  justified  it. 

Again  and  again  has  this  connnon  sense  and  business- 
like method  of  dealing  with  oui'  ])ul)lic  works  been 
advocated,  in  the  halls  of  Congress  and  elsewhere;  hnt 
(he  talk  has  vanished  into  thin  air,  and  congressmen 
with  importunate  constituents  to  take  care  of  have  poi'- 
tioned  out  the  ri\er  and  harhoi'  expenditures  and  the 
]niblic  building  prizes  in  such  a  manner  as  their 
])olitical  power  jiermitted. 

This  year,  however,  it  is  i'ei)ort.ed  from  Washin.srton 
that  President  Wilson  has  served  notice  in  advance  on 
the  congressional  advocates  of  the  $:').").( loo.uoo  Public 
Uuildings  P>ill  and  the  -^  f( ),()()( »,()()( )  Piver  and  Harbor 
Bill  that  these  oinnibns  distributions  of  ]iork  shall  not 
lie  made  al  this  session  if  his  xcio  can  prevent  it. 
Furthei'more,  he  is  rei^orted  to  ha\c  declared  that  what- 
ever money  is  to  !)e  spent  on  iM\er  and  harhoi'  work 
at  a  time  when  the  Government  faces  an  enormous  deficit, 
must  he  spent  on  the  recommendation  of  a  competent 
commission  which  will  deal  with  the  matter  from  the 
national  point  of  \iew  and  not  from  the  local.  If  these 
ie]-)orts  ])rove  true,  and  if  the  imi)ending  deficit  actual  I  v 
brings  about  the  establishment  of  businesslike  methods 
in  dealing  with  Federal  p\iblic  works,  the  deficit  will  be 
a  profitable  experience  for  the  nation. 


Another  Valuable  Concrete  Fire 
Report 

The  I'^dison  fire  of  two  yeai's  ago  was  a  highlv  educa- 
tional catastrophe  because  of  the  thoi'oughness  with  which 
Aarious  technical  bodies  investigated  the  behavior  of  the 
icinforced-eoiu-rete  buildings  under  such  extreme  heat 
conditions.  Similar  good  results  will  flow  from  the  ware- 
liouse  file  of  last  November  at  Far  l^ockaway  if  wide 
distribution  is  assured  of  ^Ir.  AVoolson's  admirable  report 
of  that  structure,  noted  on  another  page  of  this  issue.  The 
K'ockaway  fire  was  decidely  ominous  in  many  ways.  Ue- 
spectful  consideration  of  its  lessons  is  imperative. 
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Letters  to  the  Editor  | 

„ - I 


Really  Good  New  Year's  Resolutions 

sir — It  does  not  pay  to  mako  too  many  dl'  tlioni,  but  there 
.U'c  u  few  resolutions,  which  to  make  and  iiccp,  will  dn 
luiy  of  us  a  whole  lot  of  pood.  So  1  do  promise  and  svviar; 
That  I  will  road  my  copies  of  "EnprineirinK  News"  within 
2  1  hours  after  T  fiot  them.  Furthernions  I  am  Koinp  to 
make  It  a  point  to  look  through  the  advertisements  as  care- 
fully as  throush  the  reading  matter,  because  I  know  there 
is  a  lot  of  "meat"  there  that  is  missed  by  most  of  us.  One 
more,  and  I  am  throuRh,  for  the  fewer  the  resolutions,  the 
more  apt  they  are  to  be  kept.  Our  stock  in  trade  is  knowl- 
edfje.  New  books  contain  uptodate  knowledge.  So  it  is 
:isreed  to,  by  and  with  myself,  that  I  will  buy  three  new 
lidoks  every  year.  T  have  never  spent  money  for  books  that 
1    ilid   not   feel   I   had   got   my   money'.s   worth. 

"MAKE  A   FEW   RESOLUTIONS." 
.Mbany,    N.    Y.,   Jan.    1,    1917. 


Experiences  of  an  "Examiner" 

Sir — Tht>  comments  of  C.  S.  Merit  in  "Engineering  News" 
Nov.  23,  191,5,  concerning-  the  announcement  by  a  civil  service 
commission  of  an  examination  to  fill  the  position  of  Civil 
Service  Examiner  in  mechanical  engineering,  recalls  this  little 
poem  from  an  old  zoology: 

The  little  fleas  have  smaller  fleas 

To  worry  'em  and  bite  'em. 
The  smallei'  fleas  have  lesser  fleas. 
And  so  ad  infinitum. 

I  am  too  firm  a  believer  in  civil  service  principles  to  hold 
it  up  to  ridicule,  yet  no  one  can  fail  to  see  its  serious  short- 
foniings.  As  to  passing  examinations  being  the  chief  end  of 
man,  do  we  not  meet  every  day  men  who  are  confirmed  and 
habitual  takers  of  examinations?  I  have  come  near  to  being 
in  that  class  myself,  but  I  believe  that  I  have  finally  success- 
fully sworn  off.  I  have  taken  a  great  many  United  States 
examinations  and  one  state  examination  and  passed  them  all. 
In  one  case  I  was  second  on  the  list  and  there  weie  to  be 
three  appointments.  I  have  never  heard  from  any  of  these 
examinations  other  than  to  receive  my  ratings  and  to  know 
that  I  had  passed  and  stood  well  up  in  the  list.  Although 
I  am  now  a  civil  service  employee,  I  was  appointed  prior  to 
the  jiassing  of  the  civil  service  law  and  was  confirmed  with- 
out examination. 

Civil  service  somewhat  resembles  socialism  and  single  tax, 
in  being  a  fine  theory  which  no  one  has  yet  found  a  way  to 
employ   successfully   in   practice.  C.   S.   VETERAN. 

San  Francisco,  Calif.,  Dec.  8,  1916. 


Protecting  Automobile  Traffic  at 
Railway  Grade  Crossings 

Sir — In  "Engineering  News"  of  Dec.  21  there  are  illustrated 
and  described  a  number  of  plans  suggested  by  the  Railroad 
Cominission  of  California  to  compel  automobile  traffic  to  slow^ 
up  when  passing  over  grade  crossings  so  that  proper  caution 
may  be  exercised. 

Permit  me  to  suggest  that  a  simpler  and  more  effectual 
plan  than  any  of  those  described  is  the  placing  of  a  hump 
in  the  roadway  on  each  side  of  the  crossing  and  50  ft.  or  so 
distant.  The  hump  should  have  a  rounded  contour  and  be 
of  such  a  height  and  curvature  that  a  car  moving  at  low 
speed,  six  to  eight  miles  an  hour,  will  pass  smoothly  over  it. 
but  the  automobilist  who  attempts  to  speed  across  it  at  20  miles 
an  hour  or  more  will  be  taught  a  severe  lesson.  A  gutter 
tiansverse  to  the  roadway  would  serve  of  course  as  ^^ell  as 
a  hump,  but  would  introduce  difllculties  in  drainage,  and  cars 
would  occasionally  be  stalled  in  it.  There  should,  of  course, 
be  a  prominent  "slow^"  sign  warning  drivers  not  only  of  the 
crossing,  but  of  the  hump. 

There  has  been  much  complaint  in  the  last  year  or  two 
of  speeding  motors  breaking  down  guard  gates  at  railway 
crossings.  I  suggest  that  an  effectual  cure  for  this  practice 
of   the   speed    maniac   is   the   suspension    from   each   gate   of  a 


.-^Irip  of  heavy  canvas  which,  when  the  gate  is  down,  will 
lie  Hat  on  the  road.  The  canvas  should  be  well  studded  with 
sharp  brads  projecting  through  it  from  the  bottom  side  with 
their  points  up.  If  a  still  more  savage  punishment  is  wanted, 
attach  a  bar  to  the  gate  at  such  a  height  that  it  will  strike 
the  wind  shield  if  the  car  runs  into  the  gate  when  it  is  down. 
It  might  1)1'  objected  that  such  an  api)liance  would  be  too 
dangerous  to  install.  This  is  pi-ol>ably  true  at  a  crossing  as 
ordinarily  arranged.  If,  however,  an  effective  hump  as  above 
suggested  is  placed  back  of  the  crossing,  the  compulsory 
slowing  up  will  make  it  certain  that  the  driver  who  runs  into 
(he   gate  when   it  is  down   does  so   intentionally. 

New   York,    Dec.   27.   1916.  "SAFETY   FIRST." 

[In  the  article  mentioned,  it  was  stated  that  the  grade 
check  submitted  by  J.  H.  Weatherford,  City  Engineer  of 
Memphis.  Tenn.,  was  a  soft  or  retarding  pavement  on  each 
side  of  the  track.  Mr.  Weatherfora  advises  us  that  what  he 
recommended  was  to  place  a  ridge  or  bump  across  the  road- 
way, about  50  ft.  from  the  tracks,  exactly  as  recommended 
by  "Safety  First"  above.  The  scheme  has  been  used  at  grade 
crossings  in  the  City  Park  loads  at  Memphis  and  has  been 
tried  at  Los  Angeles,  as  described  in  "Engineering  News"  of 
Sept.    7,    p.    462. — Editor.] 


Unwise  Duplication  of  Transportation 
Facilities 

Sir — In  the  midst  of  so  much  discussion  concerning  high- 
way building  and  improvement,  would  It  not  be  well  to  con- 
sider the  relation  improved  highways  may  sustain  to  other 
facilities  for  transportation  that  may  be  already  in  existence? 

Highway  building  and  improvement  will  doubtless  receive 
a  decided  stimulus  by  the  recent  action  of  Congress  for 
cooperation  between  Federal  and  state  authorities  and 
through  the  spending  of  the  $75,000,000  of  Federal  aid  funds. 
Recognizing  the  beneficient  influence  of  good  roads  upon  the 
life  of  a  community,  I  w-ould  be  the  last  to  hinder  in  any 
manner  road  improvement,  but  rather  I  would  promote  such 
enterprise  by  every  legitimate  means.  However,  attendance 
at  a  typical  good-roads  meeting  of  the  local  sort  leads  me 
to  believe  that  those  most  strenuously  urging  promiscuous 
hard-road  building  are  persons  whose  taxable  property  con- 
sists chiefly  of  an  automobile.  In  fact,  compai-atively  little 
attention  appears  to  be  devoted  at  such  meetings  to  the 
consideration  of  the  general  community  benefit. 

To  be  most  effective  road  improvement  should  be  made 
after  some  comprehensive  scheme.  The  plan  most  commonly 
suggested  at  present  is  that  of  trunk-line  roads  between  large 
cities.  This  arrangement  is  intended  primarily  to  accom- 
modate pleasure  driving  and.  It  is  said,  freight  hauling  with 
motor  trucks.  A  recent  discussion  in  the  technical  press  came 
to  the  writer's  notice  concerning  the  probable  truck  loads  for 
which  highways  should  be  designed. 

Is  this  an  economical  and  effective  procedure?  The  public 
already,  by  the  payment  of  railroad  rates,  have  built,  at  an 
enormous  expense,  facilities  in  the  form  of  railroads  for 
transporting  passengers  and  freight  between  practically  all 
cities  of  size  in  the  country,  and  it  is  proposed  to  duplicate 
these  transportation  facilities  by  building  higiiways  at  public 
expense  that  will  conduct  transportation  in  competition  with 
them. 

In  a  sense,  the  public  is  thus  entering  into  competition 
with  itself  by  constructing  a  second  plant  for  performing  the 
same  service.  Moreover,  such  a  scheme  accommodates  the 
needs  of  a  lelatively  small  proportion  of  the  population.  It 
has  been  demonstrated  by  several  writers  recently  that  auto- 
mobiles cannot  conduct  transportation  as  cheaply  as  can  the 
railroad,  even  though  their  track  (the  highway)  is  furnished 
free.  Even  if  they  might  do  so  by  virtue  of  improved  equip- 
ment and  inethods,  rates  or  tolls  charged  the  users  of  such 
proposed  trunk  line  highw^ays  to  cover  the  cost  of  road  main- 
tenance  would   be   entirely   logical. 

Now  would  it  not  be  p.  more  rational  procedure  to  build  the 
highways  as  supplementary  to  the  railways  in  the  general 
scheme    of   transportation    instead    of   spending   public   money 
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in  paralleling  thorn?  The  ruilways  (stoam  and  electric) 
together  with  the  highways  should  constitute  one  great  com- 
mercial circulatory  system  of  the  country,  the  railroads  serv- 
ing as  the  main  arteries  and  veins  and  the  highways  as  the 
capillaries,  the  latter  distributing  the  passengers  and  com- 
modities  to   their  ultimate  destinations. 

The  cost  of  transportation  from  consignor  to  consignee 
is  dependent  upon  local  haulage  charges  as  well  as  upon 
freight  rates,  and  funds  might  well  be  spent  with  a  view  to 
lowering  the  cost  of  local  transportation  in  order  that  the 
entire  cost  of  carriage  may  be  a  minimum.  In  other  words, 
the  highways  should  be  planned  primarily  to  care  for  local 
transportation,  leaving  to  the  railroads  the  trunlt-line  service 
between  large  centers  of  population. 

Instead,  therefore,  of  building  the  highways  as  competitors 
of  the  railways,  they  should  be  correlated  with  the  railways 
in  order  that  the  whole  may  constitute  a  scientifically 
designed  transportation  system  that  will  serve  the  genei'al 
needs  of  the  public  most  economically  and  most  effectively. 

C.   C.   WILLIAMS, 
Professor   of  Railway   Engineering 
and  in  charge  of  Highway  Engi- 
neering, University  of  Kansas. 

Lawrence,  Kan.,  Dec.  21,  1916. 


How  To  Save  Horseshoe  Fall  at  Niagara 

Sir — In  your  issue  of  Dec.  14  is  an  article  under  the  caption, 
"How  To  Save  the  Horseshoe  Fall  at  Niagara,"  which  was 
prompted  by  a  paper  of  which  John  Lyell  Harper  is  the 
author. 

The  subject  discussed  is  one  that  has  interested  me  for  a 
long  time  past,  as  I  have  been  familiar  with  the  conditions  at 
the  falls  for  many. years.  For  several  years  I  was  retained 
by  the  Queen  Victoria  Niagara  Falls  Park  Commission  as 
consulting  engineer.  I  also  acted  in  an  advisory  capacity  for 
two  of  the  power  companies  on  the  Canadian  side  and  reported 
for  the  government  of  Ontario  on  the  power  situation  at  the 
falls  and  upon  the  pos.sibilities  of  further  development  of 
power,  both  at  the   falls  and   from   the   rapids  below. 

During  this  long  period  of  observation  I  have  seen  the 
Horseshoe  Fall  undergoing  a  transformation,  gradually  losing 
its  U-shape  and  approaching  a  V-shape.  I  have  seen  the 
discharge  over  the  limbs  of  this  V  lessening  in  depth  and 
the  descending  sheet  of  water  becoming  more  and  more 
diaphanous  while  the  torrent  at  the  apex  of  the  V  became 
deeper,  more  voluminous  and  more  destructive  in  its  onrush 
to   the   abyss  below.. 

I  have  seen  this  and  realized  that,  unless  .''omething  is  done 
to  airest  this  destructive  force,  the  beauty  of  the  fall  w^ill 
deteriorate  and  the  recession  of  the  escarpment  proceed  with 
ever  increasing  rapidity. 

I  saw  the  importance,  I  might  sa.v  the  necessity,  of  diffu- 
sion works,  and  I  evolved  the  method  and  the  mechanical 
means  of  accomplishing  the  desired  result. 

When  Mr.  Taft  was  returning  from  Panama  in  February, 
1909,  aboard  the  armored  cruiser  "North  Carolina,"  accom- 
panied by  the  engineers  of  the  commission  which  had  gone 
with  him  to  the  Isthmus,  I,  as  a  member  of  that  commission, 
had  the  privilege  of  daily  intercourse  with  the  then  President- 
elect; and  during  that  time  I  told  him  of  conditions  at  the 
falls  and  of  the  remedy  which  I  believed  would  arrest  the 
destructive  agencies  that  were  at  work.  He  was  much  inter- 
ested and  proffered  his  aid  in  bringing  my  i)lans  before  the 
Dominion  Government. 

I  did  not  call  upon  him  to  make  his  offer  good  until  1911. 
Then  he  gave  me  a  strong  letter  to  the  Minister  of  Finance, 
Mr.  Fielding.  This  letter  I  presented  to  the  Minister  in  Ot- 
tawa on  Feb.  13,  1911.  Mr.  Fielding,  after  reading  the  letter, 
said:  "My  first  question  is,  Is  there  any  money  in  it  for  Can- 
ada?" I  replied  that  tliere  was,  for  by  carrying  out  my  plans 
the  beauty  of  the  falls  would  be  preserved  and  a  great  volum<; 
of  water  now  running  to  waste  without  producing  beauty 
could  be  diverted  from  the  falls — without  detracting  from 
either  their  grandeur  or  their  beauty — and  made  to  produce 
power. 

He  said  that  it  was  a  question  which  really  did  not  come 
within  his  province  and  gave  me  a  letter  to  Dr.  Pugsley,  Min- 
ister of  Public  Works.  When  I  laid  my  project  before  him. 
Dr.  Pugsley  sent  for  his  engineering  advisors,  I.,ouis  Coste  and 
A.  St.  Laurent,  and  instructed  tliem  to  go  fully  into  tiie  subject 
with  me  and  to  report  their  conclusions  to  him.  These  gen- 
tlemen went  fully  into  my  plans  with  me  and  reported  to  the 
Minister  of  Public  Works,  whether  verbally  or  in  writing  I 
do  not  know;  but  they  both  told  me  that  their  report  was 
favorable. 

Shortly  after  that  the  Laurier  party  was  defeated,  and  the 
Borden   party   came   into   power.      Since   then   I   have   made   no 


effort  to  push  my  plans.  They  can  only  be  carried  through 
by  cooperation  between  the  Canadian  Government  and  our 
own.  Could  they  be  carried  out,  the  discharge  over  the  whole 
rim  of  the  falls  could  be  made  of  a  depth  to  produce  the  most 
beautiful  effect;  and  the  torrent  which,  unchecked — to  borrow 
a  simile  from  Mr.  Harper — is  so  suicidal,  would  be  diffused  and 
rendered    innocuous.  ISHAM    RANDOLPH. 

Continental   Bank   Building,  Chicago.  111.,   Dec.   27,   1916. 


Sir — "Engineering  News"  of  Dec.  14,  1916,  p.  1135,  contains 
an  explanation  of  the  apparent  diminution  of  flow,  with  con- 
sequent lessening  of  the  grandeur,  of  the  Horseshoe  Fall  at 
Niagara.  The  author  of  the  article  suggests  an  "invisible" 
island  to  divert  the  main  stream  of  water  away  from  the 
narrow  gorge  that  has  been  forming  at  the  brink  of  the  falls 
for  seveial   years. 

This  same  idea  has  appealed  to  me,  except  that  I  should 
prefer  a  real  island,  not  only  visible,  but  accessible.  To 
create  such  an  island,  I  suggest  a  gang  of  cableways,  say 
about  four,  from  Goat  Island  to  a  point  near  the  large  gate- 
house on  the  Canadian  shore  about  opposite  the  cxtieme  upper 
end  of  Goat  Island.  Judging  from  the  appearance  of  the 
rapids,  the  bottom  of  the  river  under  these  cables  would  be 
found  to  contain  many  large  holes,  or  pockets,  and  I  should 
try  to  drop  into  one  of  these  holes  one  or  more  blocks  of 
reinforced  concrete.  These  might  be  made  large  enough  to 
project  above  the  water.  They  could  be  made  very  heavy  by 
mixing  scrap  iron  or  iron  ore  in  the  aggregate,  and  this  with 
the  hold  in  the  pocket  would  prevent  them  from  being  carried 
over  the  falls. 

With  this  block  or  pile  of  blocks  as  a  sort  of  breakwater, 
I  should  then  sink  a  small  casing  in  the  more  quiet  water 
downstream  therefrom  and  work  to  right  and  left,  always 
downstream  and  to  a  predetermined  outline,  with  casings, 
filling  thein  with  concrete  and  vertical  rods.  These  casings 
should  be  comparatively  small,  sav  12-in.  pipes,  sunk  by  well 
drills. 

They  should  be  sunk  as  close  as  possible  along  the 
outline  of  the  island,  and  about  twice  that  distance  apart 
inside,  over  the  entire  area  of  the  island.  The  island  itself 
should  be  of  solid  concrete  up  to  low-water  level  and  treated, 
as  to  borders  at  least,  with  local  stone  above  that  level.  A 
competent  landscape  architect  could  complete  the  isljind  with 
soil,  trees,  etc. 

The  crux  of  the  whole  scheme  would  be  the  placing  of  the 
original  bieakwater,  strong  enough  and  heavy  enough  to 
withstand  the  terrific  and  continuous  hammering  of  the 
rapids.  It  should  of  course  be  located  at  a  point  carefully 
selected  to  minimize  the  action  of  the  w^ater  as  much  as 
possible.  Theie  are  high  points  in  the  river  bed,  with  pockets 
above  and  below,  in  which  the  energy  of  the  water  in  the 
immediate  vicinity  is  largely  spent. 

Conceivably,  a  barge  could  be  designed  which  would 
approximately  fit  some  particular  hole  in  the  river  bed 
and  which,  when  suitably  anchored  to  the  United  States  and 
the  Dominion  of  Canada,  could  be  filled  from  the  cableway, 
even  with  pig  lead,  until  even  the  Niagara  River  would  not 
have  enough  grip  on  it  to  move  it  over  the  edge  of  the 
pocket    selected. 

The  author  of  the  previous  article  points  out  the  desirabil- 
ity of  this  improvement  on  nature.  Herein  is  submitted  a 
suggestion  as  to  its  feasibility.  There  remains  now  the 
problem  of  finding  someone  to  finance  the  job  and  of  obtaining 
the  consent  of  the  Canadians  and  our  own  War  Department 
to  the  obstruction  of  the  river.  Then  the  island  may  become 
a  part  of  th(>  world-famous  scenery  at  Niagara  Falls.  There 
are  many  lighthouses,  on  remote  and  dangerous  headlands 
and  reef.s,  subject  to  fully  as  heavy  a  bombardment  of  water 
as  this  island  would  be,  and  nothing  of  the  sort  is  impossible 
if  it  is  deteiininiMl  to  be  worth  the  price.  IRA  DYE. 

76    llroad    St.,    Newark,    N.    J.,    Dec.    IS,    1916. 
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The  .\«I«lreNM  of  AV.  K.  KutletlKTe  (an  electrical  engineer 
who  lived  in  Frankford,  Canada,  about  1906,  but  who  left  for 
work  in  the  United  States)  is  desired  by  Rinaldo  McConnell, 
Kent  Building,   1.'36  Yonge  St.,  Toronto. 

Concrete  Arch  Bridge  at  MinneapoliM — In  the  article  de- 
scribing the  progress  of  work  on  the  reinforced-concrete  arch 
bridge  over  the  Mississippi  at  Minneapolis,  published  in  "En- 
gineering News,"  Dec.  21,  1916.  p.  1201,  credit  for  the  detail 
design  of  the  structure  should  have  been  awarded  to  the 
Concrete   Steel   Engineering  Co.,   of  New  York   City. 
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Quartz-Gravel  Aggregate  Main  Cause  of 
Fire  Damage  to  Concrete  Building 

'V\w  lire  ill  llic  ivinrorct'd-coiurctc  wiircliousi'  of  Mill 
Ii'ii  X'  Hiukloy  at  Far  K'ockaway,  N.  Y..  on  Nov.  10. 
11)16,  icporti'd  ill  Kiniiiiccriii;/  .\cirs.  Nov.  1(1.  l!M(i, 
|).  });U),  was  very  imporlaiit  liciaiisc  of  the  ('(irioiis  dis- 
trihution  of  tlir  lire  tlaina^c  and  of  the  s(>rions  (l(>st  laict  ion 
of  tlio  coiu'ivtc  iiiidcr  lire  coiidil ions  of  coinparaiixi'ly 
minor  iiitcii.sitv.  As  jiointcd  oul  in  tli(>  artii-lc  rclVncd 
to.  tlio  spallin*;  of  the  coiu  rcic  in  some  sections  was  xcry 
l^icat  and  in  one  end  of  one  tlnor  tlio  concivlo  di'st ruction 
had  l)ccn  so  complete  in  certain  mcmluM's  as  to  cause  fail- 
ure. That  rejiort  was  written  only  three  days  after  the 
tire,  when  access  to  certain  ])arts  of  the  lmildin«i;  was  im- 
])ossible.  Since  then  an  investi<2,ation  of  the  structure 
has  been  nuide  by  Ira  II.  Woolson,  Consultinj^  Engineer 
to  the  Committee  on  Construction  of  Building.s  of  the 
National  l)oard  of  Fire  Underwriters,  and  his  fmdin.us 
have  been  embodied  in  a  re]wrt  just  issued.  This  rejjort 
confirms  most  of  the  conclusions  of  the  Enginceriiuj  News 
report,  but  owino;  to  greater  facilities  and  time  for  obser- 
vation, the  Woolson  re])ort  shows  that  structural  failure 
was  more  widespread  than  was  first  thought.  The  re])ort 
em})hasizes  the  importance  of  the  fire  to  those  interested 
in  the  fire  resistance  of  concrete  buildings,  points  out 
some  structural  and  fireproofing  truths  that  are  obvious 
from  the  fire  and  finally  condenms  the  quartz-gravel  ag- 
gregate as  the  secondary  destructive  agency  in  the  con- 
crete under  fire. 

Mr.  Woolson  speciiies  the  fire  damage  and  traces  the 
probable  entrance  of  the  fire  on  each  floor.  Strangely 
enough  the  transmission  from  the  initial  fire  next  door 
to  the  first  floor  was  probably  through  a  5-in.  hole  in  the 
concrete  wall,  a  hole  used  for  a  carrier  system  passage. 
In  the  ceiling  above  this  hole  was  a  4-in.  hole  apparently 
left  by  the  removal  of  a  heating  pipe.  Through  these  two 
holes,"  through  i/o-in.  openings  alongside  a  poorly  fitting 
fire-door,  and  through  a  1-in.  hole  left  from  construction, 
the  fire  apparently  spread  from  floor  to  floor,  although 
even  now  there  seems  to  be  a  possibility  that  one  of  the 
fire-doors  separating  the  concrete  building  from  the  ad- 
jacent wood  building  where  the  fire  started  had  been  left 
open. 

In  structural  damage,  :\lr.  Woolson  found  considerable 
repetition  of  damage  reported  in  the  Engineering  News 
article.  All  of  this  damage,  however,  is  of  like  nature, 
that  is  the  serious  spalling  of  the  concrete  covering  the 
reinforcement  with  consequent  deflection  or  failure  from 
structural  weakness.  The  main  conclusions  of  the  report 
are  as  follows: 

1.  The  one  fact  which  stands  out  above  aU  others  in  con- 
nection with  this 'fire  is  that  a  suitable  sprinkler  system  would 
have  saved  the  concrete  building  with  its  contents  and  prob- 
ably have  controlled  the  fire  in  the  frame  building.  It  is  ono 
more  demonstration  of  the  folly  of  depending  upon  fire- 
resistive  construction  alone  to  protect  inflammable  contents 
of  a  building  from  fire.  The  owners  had  evidently  made  sin- 
cere effort  to  have  a  very  safe  structure.  It  was  in  general 
well  built;  wired  glass  windows  were  provided  on  all  sides; 
the  protection  of  vertical  openings  were  standard;  double 
approved  fire  doors  were  provided  on  communicating  door- 
ways; sets  of  fire  pails  properly  filled  were  scattered  about 
each  fioor,  but  were  useless  because  of  the  smoke  which  en- 
tered the  building  preceding  the  fire.  With  all  these  precau- 
tions the  building  is  today  badly  wrecked;  a  large  proportion 
of  the  contents  are  ruined  either  by  fire  or  water,  and  a  total 
property  loss  of  $125,000  or  more  has  been  sustained.  Only  a 
portion    of   this   is   covered   by   insurance   and   the   business   of 


till!  owniTH  will  \><-  more  or  leH.s  pariilyzcd  for  many  iiioiilli.s. 
.\ll  tlilH  could  li.-ivc  IxTii  waved  by  a  coMipaiatl voly  Hfiiall  iii- 
viHtm.nt    In   .spilnkk-r   prolectlon. 

L'.  .MIliouKli  the  area  was  not  cxooHHlvr.  M<vortb<lcHH  it  Ih 
i|ullr  iipi'Mriiil  that  liad  the  door  wpace  been  dlvldid  by  par- 
titions of  even  inodiTule  firc-reHlHtlvc  capacity  the  fire  would 
ha VI'  been  localized  and  a  large  i)roportlon  of  the  damage 
prcveiitJMl.  In  two  .stories — -tlic  I'oiirtli  and  .seventh — plain  pine 
liourd  partltlonH  bold  the  lire  lioiii  .spicadlng  until  firemen 
were   able    to   extinguish    It. 

:i.  The  folly  of  erecting  a  Jilgh-grade  flrc-roslstlve  build- 
ing in  all  cs.sential  structural  features  and  then  allowing  its 
elliclency  to  be  ruined  by  i)ermlttlng  unjjrotected  openings, 
even  of  small  size,  in  walls  and  floors  was  strongly  empha- 
sized. The  fact  that  fire  was  distributed  from  story  to  story 
by  3-  and  4-in.  pipe  holes  and  that  in  at  least  one  instance  It 
was  transmitted  through  a  1-in.  hole  in  a  fire  wall  Indicates 
the  extreme  care  and  ferret-like  inquisiti veness  which  In- 
surance inspectors  must  exercise  if  they  furnish  their  com- 
panies with  comi)lete  and  reliable  estimates  of  the  fire  hazards 
which  exist  in  a  building. 

DAMAGE  VERY  GREAT  FOR  AI'I'ARE.VT  FIRE 
4.  So  far  as  the  reinforced-concrete  building  itself  is  con- 
cerned, the  most  impressive  feature  of  its  appearance  is  the 
extent  of  the  damage  done,  which  seems  to  be  quite  dispro- 
l)Ortionate  to  the  severity  of  the  fire.  With  the  exception  of 
tlie  exterior  south  wall,  exposed  to  the  adjoining  burning 
building,  and  a  portion  of  the  third  story,  where  a  few  barrels 
of  oil  and  other  inflammable  liquids  were  burned,  there  were 
no  indications  of  very  hot  or  long-continued  fire.  In  the  areas 
covered  by  the  two  exceptions  all  combustible  material  was 
consumed,  and  there  is  evidence  of  fairly  high  temperature, 
probably  2000°  F.  In  all  other  places  where  fires  occurred,  it 
is  plainly  to  be  seen  that  they  were  flash  surface  fires  of  short 
duration.  They  were  extinguish -d  before  attacking  surround- 
ing material,  and  yet  the  damage  to  the  concrete  was  severe. 

f).  The  Edison  plant  fire,  and  fires  elsewhere  in  reinforced- 
concrete  structures,  have  taught  us  that  the  rapid  surface 
expansion  of  concrete  when  subjected  to  a  quick  fire  is  de- 
structive to  structural  members  with  sharp  corners.  Square 
columns  and  beams  should,  therefore,  be  avoided.  Inspec- 
tion of  the  photographs  will  show  that  the  columns  and 
girders  in  this  building  were  beveled,  but  it  was  not  enough 
to  be  of  real  service.  This  is  another  important  lesson  em- 
phasized by  this  fire.  Only  round  columns,  or  those  closely 
approaching  that  shape,  should  be  used  on  the  interior  of  a 
building. 

BEAM    REINFORCEMENT    SHOULD    BE    PROTECTED 

6.  The  safety  of  beams  is  scarcely  less  vital  than  columns, 
but  it  is  difficult  to  round  them  sufficiently  to  avoid  spalling 
and  at  the  same  time  properly  protect  the  reinforcing  bars. 
This  difficulty  can  be  overcome  by  using  some  form  of  mesh 
reinforcement  suri'ounding  the  main  reinforcement  bars  on 
the  bottom  and  supported  by  them,  similar  to  the  methods 
employed  to  hold  concrete  fireproofing  on  steel  I-beams.  The 
added  cost  would  be  slight  and  the  increased  security  when 
attacked  by  fire  would  be  very  material.  Perhaps  the  best 
solution  of  the  problem  may  be  found  in  the  elimination  of 
beams  entirely  and  using  flat-slab  construction.  Unfortu- 
nately this  form  of  construction  is  comparatively  new,  and 
we  have  not  as  yet  secured  sufficient  testimony  regarding  its 
behavior  when  attacked  by  fire  to  judge  its  merits  as  a  fire- 
resistant  as  compared  with  the  older  forms  of  construction. 

7.  A  certain  amount  of  the  damage  which  ensued  in  this 
building  can  justly  be  credited  to  improper  shape  of  struc- 
tural members,  and  doubtless  gome  of  it  may  be  explained  by 
the  fact  that  water  was  thrown  upon  the  concrete  while  hot. 
The  deficient  concrete  protection  to  the  reinforcement  prob- 
ably also  contributed  to  the  failure;  however,  considering  the 
freedom  with  which  the  concrete  spalled  from  the  reinforce- 
ment bars,  it  is  questionable  whether  a  thicker  protection  of 
this  concrete  would  have  rendered  more  efl^cient  service.  This 
excessive  spalling  seems  inconsistent  with  what  past  per- 
formance has  taught  us  to  expect,  especially  when  we  con- 
sider the  moderate  fire  which  produced  it,  and  we  are  ex- 
tremely loath  to  believe  that  all  concrete  would  exhibit  the 
same  weakness  under  like  conditions. 

The  concrete  itself  appears  to  be  good.  Where  not  disin- 
tegrated by  heat  it  is  clean  and  dense.  What  then  was  the 
trouble?  In  the  writer's  opinion  it  .vas  the  use  of  quartz 
gravel   for   the   coarse  aggregate. 

During  the  years  1905,  1906  and  1907  the  writer  conducted 
an  "Investigation  of  the  Thermal  Conductivity  of  Concrete 
Mixtures,  and  the  Effect  of  Heat  Upon  Their  Strength  and 
Elastic  Properties."  This  work  was  done  for  the  American 
Society   for   Testing  Materials,    an  1    the    final    report   was   pub- 
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lished  in  the  Society  Proceedings  for  1907.     In   tliis  he   said: 

AlthouRh  the  tliermal  conductivity  of  the  gravel  concrete 
was  fully  as  low  as  that  of  the  trap,  it  must  nevertheless  be 
condemned  as  a  first-class  fire-resisting  mixture.  All  the 
specimens  of  gravel  concrete  tested  were  badly  disintegrated 
by  the  heat.  The  gravel  specimens  would  crack  and  crumble 
in  pieces  when  the  trap  and  cinder  specimens  under  similar 
treatment  would  remain  firm  and  compact.  The  writer  is 
convinced  that  concrete  made  from  this  particular  gravel  is 
not  reliable  as  a  fire-resisting  material.  Whether  other  grades 
of  gravel  would  give  equally  unsatisfactory  results  is  a  matter 
for  investigation. 

The  cause  for  this  failure  of  the  quartz  mixture  is  not  easy 
to  locate.  The  most  plasible  reason  seems  to  be  the  relatively 
large  coefficient  of  expansion  of  the  quartz.  It  is  about  twice 
that  of  feldspar,  which  is  one  of  the  predominant  minerals  in 
trap  rock.  Clark's  "Constants  of  Nature,"  published  by  the 
Smithsonian  Institution,  gives  the  cubical  coefficient  of  expan- 
sion for  these   minerals  as  follows: 

Quartz   0.000036      Feldspar   0.000017 

According  to  the  same  authority,  quartz  has  another  pecu- 
liarity of  expansion,  namely,  that  the  expansion  in  the  direc- 
tion of  the  major  axis  is  only  half  that  in  the  direction  of  the 
axis  perpendicular  to  the  major  axis.  This  unequal  expansion 
may  further  contribute  to  its  tendency  to  disintegrate  the 
concrete   under  action   of  heat. 

Since  the  distribution  of  gravel  is  much  more  general  than 
trap,  the  subject  is  of  much  importance,  and  tests  should  be 
made  to  determine  if  other  gravels  are  equally  defective. 

Also  one  of  the  conclusions  in  the  "Summary"  o  that  report 
was  "That  the  gravel  concrete  was  not  a  reliable  or  safe  fire- 
resisting  aggregate." 

The  behavior  of  the  concrete  in  this  fire  appears  to  confirm 
the   criticism  above  mentioned. 

If  this  explanation  is  correct,  as  evidence  thus  far  produced 
seems  to  sanction,  all  concrete  specifications  should  contain  a 
definite  warning  against  the  use  of  quartz  gravel  in  concrete 
liable  to  be  exposed  to  high  heat.  Where  it  is  so  used,  under- 
writers should  take  that  fact  into  account  when  assuming  the 
risk. 

WHY   QUARTZ-GRAVEL  IS  POOR  AGGREGATE 

It  should  be  stated  that  the  weakness  of  quartz-gravel  con- 
crete is  due  to  a  general  disintegration  of  the  mass,  and  not, 
as  might  be  supposed,  to  fracture  of  the  pebbles  themselves. 
Very  few  broken  pebbles  are  found  in  such  ruptured  concrete. 
Quartz  pebbles  are  usually  made  up  of  a  mass  of  interlocking 
crystals,  and  although  the  unequal  expansion  of  these  crystals 
along  their  axes  is  microscopical  in  character,  it  can  easily  be 
conceived  that  each  pebble  when  highly  heated  would  be 
subject  to  numerous  unbalanced  internal  expansion  stresses 
tending  to  produce  an  agitation  of  the  surface  of  the  pebble 
w^ich  would  contribute  to  breaking  the  bond  between  the 
pebble  and  the  mortar  in  which  it  was  embedded.  Some  evi- 
dence produced  .seems  to  indicate  this,  but  the  extent  of  such 
action  ip  oi  course  purely  speculative.  It  may  be  found  that 
the  smooth  surface  of  the  gravel  is  the  principal  cause  of 
weakness,  though  some  tests  upon  concrete  made  of  gravel 
other  than  quartz  would  not  imply  this. 

Whatever  the  deteriorating  cause  or  causes  may  be,  it  is 
quite  certain  that  evidence  thus  far  at  hand  is  prejudicial  to 
quartz-gravel  concrete  liable  to  be  subject  to  fire.  The  matter 
is  one  of  great  importance  to  the  concrete  industry,  and  a 
complete  investigation  of  the  problems  involved  should  be 
made  by  some  qualified  scientific  authority. 


Boston^s  High-Pressure  Fire  Service  an 
Example  of  Municipal  Inefficiency 

Over  five  years  have  elapsed  since  the  work  of  designing 
the  Boston  high-])ressure  fire-serviee  system  was  under- 
taken, and  from  conservative  estimates  it  will  be  two  years 
more  before  a  very  necessary  pumping  station  can  be  put 
into  service,  says  the  report  recently  issued  by  the  Xational 
Board  of  Fire  Underwriters.  Because  of  delays,  changes 
of  plan,  indecision  and  inefficiency  on  the  part  of  the  city 
administration,  engineering  expenses  will  be  about  double 
those  customarily  found  in  such  enterprises.  The  report 
states : 

Contracts  have  not  been  favorable  to  the  city  and  have  been 
poorly  and  expensively  carried  out.  The  continued  delay 
and  changing  of  plans  have  resulted  in  materially  increasing 
the  cost  of  the  work  which  now  has  to  be  done  to  complete 
the  system.  With  the  low  prices  of  labor  and  materials  pre- 
vailing between  1911  a.id  1914,  it  is  believed  that  the  orig- 
inally planned  system  could  have  been  completed  within  the 
appropriation,   but  under  the   present  conditions  this  is   obvi- 


ously impossible.  Because  of  the  evident  insufficiency  of  the 
present  available  funds  to  complete  the  system,  the  city  is 
contemplating  the  construction  and  equipment  of  a  pumping 
station  which  will  be  below  the  desired  standard  and  will 
serve  a  system  at  present  less  than  half  as  complete  as  is 
necessary. 

Vicissitudes  of  the  Project 

Briefly,  the  history  of  the  project  is  this:  The  construc- 
tion of  a  $1,000,000  high-pressure  fire-service  system  was 
authorized  in  August,  1911,  after  the  deficiencies  of  the 
existing  fire  service  had  been  strongly  urged  by  the  Fire 
Prevention  Committee  of  the  N'ational  Board  of  Fire 
Underwriters.  Plans  and  specifications  for  the  construc- 
tion of  the  distribution  system  and  of  the  pumping-station 
equipment  were  submitted  to  the  committee  for  approval 
in  1913. 

The  proposed  system  was  to  consist  of  2.5  mi.  of  supply 
mains  from  the  pumping  station  to  a  gridiron  system  of 
14.3  mi.  of  mains  12  to  20  in.  in  diameter,  protecting  550 
acres  in  the  congested  district.  The  pumping  station  was 
to  have  a  capacity  of  18,000  gal.  per  min,  at  300  lb- 
pressure. 

In  1913  contracts  were  let  for  most  of  the  materials, 
and  deliveries  were  made.  At  the  same  time  a  hitch, 
occurred  over  the  location  of  the  pumping  station.  Seven 
or  eight  proposed  locations  were  suggested  and  rejected 
for  various  reasons  during  1914,  involving  a  large  amount 
of  ultimately  useless  surveying  and  planning  as  well  as. 
some  trenching  that  had  to  be  filled  in  again  without 
accomplishing  anything.  Pipe  laying  was  commenced  in 
August,  1914,  and  4  mi.  of  pipe  was  laid.  Of  this  the 
report  sta'tes : 

The  workmanship  on  this  part  of  the  contract  was  inferior, 
and  great  trouble  was  experienced  in  making  the  contractor 
comply  with  the  specifications.  A  report  of  the  engineer  in 
charge,  made  to  the  Commissioner  of  Public  Works  through 
the  division  engineer  on  Jan.  20,  1915,  called  attention  to- 
much  of  this  inferior  workmanship,  particularly  in  the  man- 
ner of  making  and  calking  the  joints.  Competent  men  were 
not  employed  by  the  contractor  in  this  work,  and  many  of 
the  tools  required  were  not  found  on  the  job,  much  less  used. 
Because  of  these  conditions,  the  system  did  not  meet  the 
leakage-test  requirements,  and  the  engineer  in  charge  refused 
to  accept  the  lines  laid  and  recommended  uncovering  and 
recalking  the  sections  showing  high  leakage.  Much  of  this 
has   been  done,  as  brought  out  later  in   this  report. 

On  Nov.  20,  1916,  Clarence  Goldsmith,  an  engineer  lent  by 
the  Board  of  Fire  Underwriters  to  take  charge  of  the  instal- 
lation, who  had  refused,  except  in  one  instance,  to  approve 
any  of  the  monthly  estimates  for  payments  on  the  pipe- 
laying  contract  because  of  the  failure  to  meet  contract 
requirements,   was  summarily   dismissed   from   his   position. 

Joints  Filled  with  Special  Alloy — Work 
Poorly  Done 

Because  of  the  crowded  condition  of  underground  struc- 
tures, making  it  impossible  in  many  instances  to  obtain 
the  ne^'essary  -clearance,  it  was  decided  to  abandon  the 
usual  pra<:tice  in  such  work  of  tying  in  bends  and  hydrant 
branches  with  lugs  and  steel  tie-rods,  and  to  depend  upon 
a  stronger  joint  by  using  an  alloy  of  lead  (developed  after 
a  series  of  tests).  This  alloy  consisted  of  lead,  tin  and 
antimony,  and  under  test  gave  a  stronger  joint  than  a 
plain  lead  joint  and  tie-rods,  for  the  sizes  of  pipe  used. 

The  original  specifications  called  for  a  leakage  not  to 
exceed  i/^  gal.  per  lin.ft.  of  joint  per  24  hr.,  but,  due  to 
poor  calking,  this  allowance  was  not  attained,  and  the 
requirement  was  raised  to  4  gal.,  or  about  double  that 
allowed  on  any  similar  system.  Even  with  this  new 
requirement,  many  sections  laid  in  the  first  contract  failed 
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<()  inccf  tlic  s|)(>cilications.    Diii-iiiL;  llic  s|)i'iiii,r  ainl  suiuiiirr  the    svslciii    In    llic    (lc;ircc    iit'cisssary    for    tlu;    piotcclion 

1)1'  llM(i  miiiiy  (>r  tlu'sc  joints  ui'ic  uiicoxcrfd  mimI  rcinlkcd,  dcsiii'd.  jiddilioiml  I'linds  iiiiisl  he  provided, 

iiiid  ill  liic  piTscid  (inic  most,  of  llic  sect  ions  liinc  ;i  lcid\;i,i,n'  ll   is  iccoiniiiciKk'd  that  a  site  for  tlic  )niiii|)iii^-  slalioi) 

under  100  11).  pri'ssure  of  less  than   1  <;al.  per  lin.ft.  of  pipe  he  decided  upon  al  once  and  a  plant  i)ro\  ided  which  will 

joint  per  ".M  hr.     The  niaxiniiini  is  5.."!!)  ^a I.  and  the  aver-  have  an  idt  iniate  caiJacity  of  "i  1, 100  <ral.  per  niin. ;  that  tlu; 

aiic  alioni    v*.S  nal.      l''or  the   total   (i   nd.   laid   this  coi-re-  plant  he  designed  so  as  not  to  depend  on  a  single  Kuctioii  or 

hponds  to  a  total  (d'    l(i. !>()()  ^al.  ])er  >?  I   hr.  or  ;!;)  nal.  jier  discharge  line  and   thai    it   he  connected  to  the  syst(!in  hy 

niin.  three  independent   '.'O-in.   mains:  that  tla;  du))l(!\  system, 

as  originally  contemplated,  he  comphited  ;  that  the  system 

he  tested  undei'  .'iOO  Ih.  jiressure  for  ':!t-lir.  periods,  at  least 

The  report  states  that  it  is  \i'ry  e\  idcnt  thai  the  City  ol"  inontldv.   to  siinly   leakai^v  and   dc\clop  weak  joints,  and 

Hoston  is  in  need  of  the  ser\  ice  a\ailahle  Ironi  a  modern.  that    in    the    liitnre    nioi'c    care    he    taken    to    i'ollovv    the 

well-equipped  and  well-designed  and   powerrul    hiuh-pres-  s|)ecilIcalions. 

sure  (ire-service  system  and  that  such  a  system  has  not  vet  The  new  s\stein,  or  the  part  of  it  which  is  completed,  is 

heen  i)rovided,  although  ample  tinu^  has  heen  consumed  in  at    prescid   connected   to  two  older  high-pressure  services 

its  construction.     This  1ms  heen  responsihie  in  part   i\>v  a  l)v  l(!-in.  mains,  which  give  a  i)ressure  of  only  ahout  90  Ih. 

wasteful  expenditure  of  the  fuiuls  availahle;  and  to  linish  at  the  hydrants. 


Much    lii:. mains  To   IW:  Donk 
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Progress   of  Ontario    Hydro-Electric 
Commission  Power  Plans 

The  scheme  for  the  development  of  additional  electric 
power  by  the  Ontario  Hydro-Electric  Commission  at  Chip- 
pawa  Creek  in  the  Niagara  distri(;t,  as  noted  in  Engineer- 
ing News,  Nov.  oO,  191G,  was  formally  appi'oved  on  Jan.  1 
by  the  voters  in  10  cities  and  36  towns  and  villages  of 
western  Ontario.     The  following  question  was  submitted : 

Are  you  in  favor  of  having  the  municipaHty  develop  or 
acquire  through  the  Hydro- Electric  Power  Commission  of 
Ontario  whatever  works  may  be  required  for  the  supply  of 
electric  energy  or  power,  in  addition  to  such  electric  power 
as  is  already  obtained  under  the  existing  contract  with  the 
Hydro-Electric  Power  Commission  of  Ontario? 

The  only  adverse  vote  was  that  of  the  town  of  Goderich. 
This  referendum  was  taken  because  of  the  criticism  that 
the  government  had  no  mandate  from  the  people  for  the 
expenditure  of  the  large  sum  involved.  Legislation  will 
be  introduced  at  the  approaching  session  of  the  pro- 
vincial legislature  authorizing  municipalities  to  contract 
for  the  development  with  the  Hydro-Electric  Commission, 
and  to  assume  their  shares  of  expense. 

On  Jan.  1,  referendums  were  taken  in  interested  muni- 
cipalitie-s  on  the  "hydro-radial"  railway  from  Port  Credit 
to  St.  Catharines,  a  project  to  cost  $il,3fi0.000.  It  was 
widely  approved,  but  was  defeated  in  Hamilton,  which 
would  have  been  liable  for  bonds  to  the  amount  of  $5,- 
8G9,000.    The  project  will  not  be  abandoned. 

Associated  Societies  of  Baltimore 

The  several  engineering  and  technical  societies  of  Bal- 
timore have  been  combined  in  one  organization,  known  as 
the  Associated  Technical  Societies  of  Baltimore.  The 
committee  which  framed  the  prospectus  of.  the  association 
was  composed  of  ^y.  W.  Pagon,  representing  the  Engi- 
neers' Club  of  Baltimore,  and  the  Baltimore  section  of 
the  American  Society  of  Civil  Engineers,  John  B.  White- 
head, American  Institute  of  Electrical  Engineers,  E.  E. 


Peid,  American  Chemical  Society,  Professor  Christie, 
American  Society  of  Mechanical  Engineers,  Clyde  Friz, 
American  Institute  of  Ai'chitects,  Percy  Nicholson,  Amer- 
ican Society  of  Marine  Draughtsmen,  and  (i.  J.  Pequardt, 
representing  the  alumni  societies  jointly.  The  associated 
membership  numbers  between  500  and  600.  The  tenta- 
tive draft  of  the  articles  of  association  define  the  society 
organization  as  follows: 

The  governing  body  shall  be  a  board  of  governors  which 
shall  consist  of  the  presidents  of  the  member  organizations. 

The  officers  shall  consist  of  a  chairman,  vice-chairman  and 
an  executive  secretary-treasurer  to  be  elected  by  the  board 
of  governors. 

Power  shall  rest  in  the  board  of  governorts  to  determine 
what  constitute  matters  of  policy,  but  the  board  of  governors 
shall  exercise  decisive  power  as  to  all  matters  of  purely 
routine  organization  questions.  A  majority  of  the  board  of 
governors  shall  constitute  a  quorum. 

The  chairman  and  vice-chairman  shall  be  elected  from  the 
board  of  governors  and  shall  hold  office  for  the  term  of  one 
year,  or  until  their  successors  on  the  board  are  elected  by  the 
respective  organizations.  The  secretary-treasurer  shall  be- 
long to  one  of  the  member  organizations,  but  need  not  be  a 
member  of  the  board  of  governors.  His  term  of  office  shall  be 
for  a  period  of  one  year  or  until  his  successor  is  elected. 

Dues  shall  be  paid  by  the  member  organizations  in  pro- 
portion to  their  respective  memberships  and  where  individuals 
are  connected  with  more  than  one  member  organization  the 
per  capita  dues  shall  be  paid  equally  by  such  organizations. 

m 

School  for  Army  Engineers  Reserve 

Corps  Started  in  New  York 

A  school  for  officers  (and  applicants)  of  the  United 
States  Army  Engineers  Reserve  Cor])s  was  started  in 
New  York  City  on  Jan.  3,  by  the  joint  military- 
engineering  committee  of  the  national  engineering 
societies.  This  school  has  been  organized  on  the 
authorization  of  Gen.  AV.  M.  Black,  Chief  of  Engineers, 
Y.  S.  Army,  and  with  the  approval  of  Gen.  Leonard 
A\'()od.  commanding  the  Department  of  the  East.  The 
school  will  be  in  charge  of  Capt.  T.  ]\I.  Robins,  and  he 
will  be  assisted  by  Captains  E.  D.  Ardery,  R.  G.  Alex- 
ander and  L.  C.  Herkiiess,  Corps  of  Engineers,  and  by 
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non-fonimissioned  officers  detailed  from  the  Wasliinaton 
Kn-;iiioer  Barracks  and  West  Point  Kii^nneer  Deta(,'hnient. 
The  school  will  meet  for  drill  once  a  week  (generally 
Wednesday  nights)  during  the  Avinter;  oiitdooi-  work  will 
be  taken  up  in  the  spring.  The  weekly  sessions  will  be 
p-iven  up  to  infantry  and  engineer  drill,  officers'  schools, 
lectures  and  assigned  ])rol)lenis.  Methods  used  at  the 
Military  Academy  will  be  followed;  the  early  work  will 
be  intended  to  show  how  the  reserve  officers  would  have 
to  proceed  in  organizing  new  engineer  companies. 

The  New  Orleans  BritlKe  or  Tunnel  project  ha.s  prosie^serl 
a  step  by  the  .state  vote  of  Nov.  7,  which  authorizes  an  amend- 
ment of  the  Louisiana  con.stitution  permitting  the  City  of  New 
Orleans  to  construct  a  bridge  over  or  a  tunnel  under  the  Miss- 
issippi River  at  that  city.  The  vote  was  26,189  for  and  6,223 
against. 

A  Manhole  Gxplosion  in  the  Edison  conduits  in  South  "Bos- 
ton, Mass.,  on  Jan.  1  killed  one  person  and  injured  a  number 
of  others.  Examination  revealed  two  leaks  in  a  4-in.  gas 
main  at  the  corner  of  L  and  East  Third  St.  The  pipes,  said 
to  be  20  years  old,  were  uncovered  by  the  Boston  Consolfdated 
Gas  Co.  and  temporarily  patched.  The  Edison  Electric  Il- 
luminating Co.  states  that  none  of  its  circuits  was  broken  by 
tlie   explosion. 

Agitation  for  a  Street  Tunnel  on  Second  St.,  Los  Angeles, 
Calif.,  is  being  pushed  by  an  association  of  property  owners. 
The  tunnel  was  located  and  designed  by  the  city  a  year  or  two 
ago,  but  no  decision  has  been  reached  concerning  its  construc- 
tion. It  is  planned  to  connect  Hill  St.  with  Clay  St.;  the  tunnel 
width  is  to  be  50  ft.,  so  as  to  accommodate  street-car  tracks 
as  well  as  ample  vehicle  driveways.  The  Second  St.  Tunnel 
Association,  331  West  Second  St.,  is  now  backing  the  project. 
A  Third  New  Railivay  Station  at  Buffalo  is  presaged  in  the 
approval  by  the  Terminal  Commis.sion  of  plan.s  for  a  new  pas- 
f^enger  and  freight  terminal  for  the  New  York  Central  Lines. 
The  Lehigh  Valley  R.R.  i.s  already  in  its  new  station  and  that 
for  the  Lackawanna  is  fast  approaching  completion.  All  three 
of  these  stations  are  within  an  area  of  four  blocks  and  the 
New  York  Central  being  immediately  alongside  of  the  Lehigh 
Valley.  This  new  station  will  be  on  the  site  of  the  old,  that 
Is,  extending  along  Exchange  St.  from  Washington  to  Mich- 
igan St.,  and  will  have  full  passenger  and  freight  accommo- 
•  iations.  Public  hearings  are  to  be  held  on  the  design  in  the 
farly  part  of  the  year. 

Reconstruction  of  Lyman  Dam.  Arizona — The  failure  of 
I..yman  dam,  near  St.  Johns,  Ariz.,  was  discussed  in  "Engineer- 
ing News,"  Apr.  22,  1915.  p.  794.  a  brief  description  of  the  dam 
and  reservoir  being  given  at  the  same  time.  The  reconstruc- 
tion and  safeguarding  of  this  dam  have  recently  been  in- 
trusted to  the  Field,  Fellows  &  Hinderlider  Engineering  Co., 
Denver,  Colo.,  the  work  to  be  done  under*  the  personal  super- 
vision of  M.  C.  Hinderlider,  of  that  company.  The  reservoir, 
the  second  largest  in  the  State  of  Arizona,  being  next  in  size 
to  the  Roosevelt  reservoir,  is  owned  by  the  Lyman  Land  Co. 
The  estimated  cost  of  recon.struction  is  .$100,000.  The  work 
contemplated  includes,  in  the  main,  trenching  to  bedrock,  the 
placing  of  about  220.000  cu.yd.  of  earth  by  hydraulicking  it 
into  place  and  lajing  a  heavy  surfacing  of  riprap. 

KnK'ineerinK.-  AVorlv  on  the  "RaKles'  Xest"  IrriKntion  Project 
of  the  Cimarron  V.alloy  Land  Co.,  Cimarron,  N.  M..  has  been 
placed  in  the  hands  of  Bartlett  &  Ranney,  Inc.,  Consulting 
Engineers.  Dallas  and  San  Antonio,  Tex.  This  project  is 
located  in  Colfax  County,  New  Mexico,  and  includes  the  con- 
struction of  a  large  storage  dam  and  reservoir  with  a 
diversion  dam  on  the  Cimarron  River,  30  mi.  below  the 
reservoir,  and  usual  canal  and  irrigation  structures  for 
irrigating  30,000  acres  of  land.  Construction  of  the  "Eagles' 
Nest"  storage  dam.  whicli  is  to  be  an  arched  masonry 
Ktructure  140  ft.  high  on  a  radius  of  155  ft.,  has  been  started. 
The  dam  is  located  in  a  granite  goige  of  the  river  at  an 
elevation  of  over  SOOO  ft.  above  sea  level.  Neal  Hanson  is 
Supervising  Engineer  and  A.  P.  Rollins  is  Assistant  Engineer. 
Substantial  Projarres.s  on  the  Flood-Prevention  I'rojeet  on 
the  rivers  of  Kansas  and  the  adjoining  states  is  being  made, 
according  to  a  report  from  the  Engineering  Committee  of  the 
Kansas  Flood  and  Water  Congress.  The  F'ederal  River  and 
Harbor  Bill  of  July,  1916,  piovided  for  an  examination  by  the 
War  Department  of  the  flood  periods  of  the  Kansas  River  and 
its  tributaries,  the  Cottonwood  and  the  Neosho  Rivers,  and 
for  the  development  of  a  plan  for  flood  prevention  and  pro- 
tection. The  Chief  of  Engineers  assigned  this  duty  to  Colonel 
McD.  Townsend,  Corps  of  Engineers,  U.  S.  A.,  who  visited  the 
state  and  held  several  conferences  with  the  Engineering  Com- 
mittee and  other  members  of  the  congress.     He  then  directed 


I'ercival  Churchill,  I'nited  States  Assistant  Engineer,  to  rep- 
resent him  and  to  make  a  personal  investigation  of  the  terri- 
tory under  consideration.  Mr.  Churchill  has  been  in  Kan.sas 
since  the  last  of  Novemb<'r,  has  traveled  over  most  of  the 
more  important  streams,  examined  obstructions,  bank  erosions, 
existing  works,  many  projjosed  reservoir  sites  and  has  col- 
lected miscellaneous  data  relating  to  various  phases  of  the 
problem.  It  is  understood  that  he  will  soon  make  a  prelim- 
inary report  to  Colonel  Townsend,  outlining  a  future  course 
of  action.  It  is  also  expected  that  he  will  follow  this  by  a 
thorough   examination,  based  on   this  preliminary  report. 
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Crosby  J.  .1lc(<;ilfert,  formerly  Assistant  Town  Engineer  of 
Montclair,  N.  J.,  has  been  appointed  Acting  Town  Engineer 
succeeding  Edgar  S.  Closson. 

A.  A.  Cooli.,  formerly  with  the  engineering  corps  of  the 
Central  R.R.  of  New  Jersey,  has  been  appointed  Recorder  of 
Deeds  of  Mauch   Chunk,   Penn. 

tieorge  Biereer,  General  Foreman  of  Bridges  and  Buildings 
of  the  Duluth,  South  Shore  &  Atlantic  Ry.,  has  been  appointed 
Superintendent  of  Bridges  and  Buildings. 

f".  K.  Harding,  formerly  Chief  Draftsman  of  the  Southern 
Pacific  Co.,  New  York  City,  has  been  promoted  to  be  Assistant 
Consulting  Engineer,  with  office  at  New  York. 

Joseph  R.  Greenwood  has  resigned  as  General  Manager  of 
the  Ballwood  Co.,  and  is  now  associated  with  Charles  H.  Hig- 
gins.  Architect  and  Engineer,  30  Church  St.,  New  York  City. 

R.  S.  Clear.  Assistant  Engineer  of  the  Duluth,  South  Shore 
&  Atlantic  Ry.,  Duluth,  Minn.,  has  been  promoted  to  be  Office 
Engineer,  succeeding  J.  E.  Bebb,  resigned,  as  noted  elsewhere. 

Frank  Helm.  Office  Engineer  of  the  Atchison,  Topeka  & 
Santa  Fe  Ry..  Western  lines.  Northern  district,  at  La  Junta, 
(^olo.,  has  been  promoted  to  be  Division  Engineer  at  Slaton 
Tex. 

K.  S.  Shulcr  has  been  appointed  City  Manager  of  Sumter, 
S.  C,  succeeding  L.  E.  White,  resigned.  Sumter  was  one  of 
the  earliest  cities  to  adopt  the  city-manager  form  of  govern- 
ment. 

S.  J.  Maas,  Office  Engineer  of  the  Missouri,  Kansas  &  Texas 
Ry.  at  St.  Louis,  Mo.,  has  resigned  to  become  Resident  Engi- 
neer of  the  Galveston,  Houston  &  Henderson  R.R.,  with  office 
at  Galveston,   Tex. 

A.  Pearson  Hoover,  Assoc.  M.  Am,  Soc.  C.  E..  formerly  Con- 
tracting Engineer  for  the  Jolin  W.  Ferguson  Co.,  Paterson, 
N.  J.,  is  now  associated  with  E.  P.  Goodrich,  Consulting  En- 
gineer,  New   York   City. 

Ross  McCIave,  of  McClave  &  McClave,  Consulting  Engi- 
neers, New  York  City,  has  been  appointed  County  Engineer 
of  Bergen  County,  New  Jersey,  succeeding  Henry  M'elles 
Durham,  as  noted  elsewhere. 

"\V,  Matters  Pagon.  M.  Am.  Soc.  C.  E.,  recently  associated 
with  J.  E.  Greiner  &  Co.,  Consulting  Engineers,  Baltimore.  I\Id.. 
has  opened  an  office  at  1218  Fidelity  Building,  Baltimore,  for 
general  practice  of  structural  engineering. 

Georjre  \V.  Knopf  announces  that  he  has  opened  offices  at 
302  Pennsylvania  Building,  Philadelphia,  Penn.,  for  the  prac- 
tice of  consulting  engineering,  specializing  in  the  design  and 
construction  of  complete  industrial  plants. 

Dr.  Herman  M,  Big:;;s.  State  Health  Commissioner  of  New 
York,  is  to  go  to  France  soon,  under  the  auspices  of  the 
Rockefeller  Foundation,  to  conduct  a  campaign  against  the 
spiead    of   tuberculosis   among    noncombatants. 

F.  W.  Bailey,  recently  Resident  Engineer  of  the  Galveston, 
Houston  .S:  Henderson  R.R..  Galveston,  Tex.,  has  been  appoint- 
ed Engineer  of  Maintenance-of-Way  of  the  San  Antonio  & 
Aransas   Pass  Ry.,   with   headquarters  at    Yoakum,   Tex. 

F.  K.  Ilesser.  formerly  Assistant  Engineer  of  the  Kansas 
State  Board  of  Health,  Lawrence.  Kan.,  and  recently  with  the 
General  Fireproofing  Co.,  Youngstown,  Ohio,  is  now  Senior 
Engineer  of  the  Fireproof  Products  Co.,  New  York  City. 

Henry  (ioldniark.  M.  Am.  Soc.  C.  E.,  Consulting  Engineer, 
New  York  City,  lias  been  ai)pointed  a  member  of  the  Board  of 
Consulting  Engineers  for  the  New  York  State  Barge  Canal,  to 
fill  the  vacancy  caused  by  the  death  of  Dr.  Elmer  E.  Corthell. 

R.  B.  Clapp,  formerly  with  the  Pennsylvania  Water  and 
Power  Co.,  BaltiuTore.  Md.,  has  been  appointed  District  Man- 
ager of  the  Andrews  Bradshaw  Co.,  steam-plant  equipment 
manufacturers,  of  Pittsburgh,  Penn..  with  offices  at  Cleveland 
Ohio. 

Max  R.  Hall,  of  the  firm  of  Hall  Brothers,  Consulting  En- 
gineers,   Atlanta,   Ga.,    has   been    appointed    Assistant    Chief   of 
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('t>iistiiu-tl<in  tor  tile  ("Itv  ol'  Atlanta,  Tlic  tl?-m  of  Mall  Itrotli- 
.is  now  consists  of  H.  M.  Hall.  M.  Am.  Soi-.  ('.  K.,  and  U.  M. 
Hall.   .Ir. 

It.  10.  MoC'nrty,  (UmutuI  SuptM-Jntondont  of  the  I'onriHyl vania 
I.ini's  Wost  of  I'ittsburjfh,  with  lM'a(l<iuaiter.s  nt  Coluinl)UH, 
Ohio,  lias  l)(>f  '  iliitiil  Itisldcnt  Vlco-Proaldont  at  Dt-trolt, 
I\ll<h  Ho  beRnn  his  luilway  career  In  1879  as  a  tole^^I  tipli 
o|ifrator. 

II.  itiiiU'olik.  IMriilo.  Assoc.  M.  Am.  Soc.  C.  E.,  has  boon  ad- 
mitted to  the  nrm  of  Hazen,  Whipple  &  Fuller,  ConsultlnK 
Civil  En^rinoors.  New  York  City.  Hv  is  a  Kraduato  In  sanltar.v 
onRlncorinM:  of  Harvard  University  and  has  been  with  the 
llrm  since    l'.>12. 

It.  W.  Nowtoii,  Assistant  I^cpiity  lOnRincer  of  the  Minnesota 
State  Highway  Commission,  has  been  appointed  Road  lOnKineiT 
of  St.  Louis  County,  Minn.,  at  a  salary  oJ  $4500  a  yoar.  His 
headquarters  are  at  Dnluth.  The  county  will  spend  $S00,000 
on  I'oad  work  in  1917. 

It.  S.  WliHinur.  of  Grand  Itapids.  Mich.,  formerly  an  archi- 
tect of  Host  on.  Mass.,  has  joined  the  staff  of  the  Trade  Exten- 
sion Department  of  the  National  Lumber  Manufacturers  Asso- 
ciation. CliicaKO.  111.,  and  will  have  charge  of  work  alonf< 
technical  and  engineering'  lines. 

F.  T.  Hatch,  M.  Am.  Soc.  C.  E..  Chief  Engineer  of  the  Van- 
dalia  R.R..  St.  Louis,  Mo.,  by  a  change  in  scheme  of  organiza- 
tion of  the  company,  has  been  appointed  Chief  Engineer  of 
Maintenance-of-Way  of  the  St.  Louis  system  of  the  Pennsyl- 
vania Lines  West  of  Pittsburgh. 

R.  c.  White,  Assoc.  M.  Am.  Soc.  C.  E.,  Engineer  of  Main- 
tenance-of-Way of  the  Missouri  Pacific  Ry.,  at  Little  Rock, 
Ark,  has  been  promoted  to  be  Superintendent  of  the  Memphis 
division,  with  office  at  Wynne,  Ark.  Prior  to  April,  1914,  he 
was   Roadmaster  of  this  division. 

J.  H.  Noad.  formerly  Metallurgist  and  Engineer  of  Tests  at 
the  Watertown  Arsenal,  Watertown,  Mass.,  has  been  appointed 
Metallurgical  Engineer  of  the  Minneapolis  Steel  and  Machin- 
ery Co.,  Minneapolis,  Minn.  He  is  a  mechanical  engineering 
graduate  of  the  University  of  Michigan,  class  of  1909. 

Chesster  Har»liiiK,  M.  Am.  Soc.  C.  E.,  Lieutenant-Colonel, 
Corps  of  Engineers,  U.  S.  A.,  has  been  appointed  Governor  of 
the  Panama  Canal,  to  succeed  Maj.-Gen.  George  W.  Goethals, 
who  recently  resigned.  Lieutenant-Colonel  Harding  has  been 
Acting  Governor  for  some  time.  He  has  been  connected  with 
the  Panama  Canal  work  since  1906. 

A.  L,.  Baldwin,  Assistant  Chief  of  the  Division  of  Geodesy, 
United  States  Coast  and  Geodetic  Survey,  Washington,  D.  C, 
has  resigned  to  become  General  Agent  of  the  Northwestern 
Mutual  Life  Insurance  Co.  for  the  Washington  district.  Mr. 
Baldwin  entered  the  Survey  as  an  aid  and  after  several  years 
of  field  work  he  joined  the  office  force  as  a  computer.  Mr. 
Baldwin  was  recently  elected  President  of  the  Washington 
Society  of  Engineers. 

A.  R.  Young,  Assoc.  M.  Am.  Soc.  C.  E.,  City  Engineer  of 
Topeka,  Kan.,  for  the  past  six  years,  has  resigned,  effective 
Feb.  1,  to  become  Manager  of  the  service  department  of  the 
Western  offices  of  the  John  Baker,  Jr.,  Asphalt  Distributing 
Co.,  of  Chicago,  111.  Mr.  Young  was  graduated  from  the  Uni- 
versity of  Kansas  in  190.5,  and  was  formerly  in  the  engineer- 
ing department  of  the  Atchison,  Topeka  &  Santa  Fe  Ry.  at 
Chanute,  Kan.  From  1908  to  1910  he  was  City  Engineer  of 
Chanute,  going  from  there  to  Topeka. 

Wilbur  J.  Watson  «&  Co.  announce  the  formation  of  the 
Watson  Co.,  Engineers,  Cleveland,  Ohio.  The  personnel  of  the 
new  company  includes:  Wilbur  J.  W^atson,  M.  Am.  Soc.  C.  E., 
President  and  Chief  Engineer;  W.  P.  Broivn.  M.  Am.  Soc.  C.  E., 
Vice-President  and  Principal  Assistant  Engineer;  F.  L.  Gor- 
man, Designing  Engineer;  R.  S.  Ferguson.  Construction  En- 
gineer; N.  H.  Hick,  Building  Engineer;  H.  R.  Hadlow,  Mechan- 
ical Engineer;  A.  M.  Felgate,  W.  J.  Wefel  and  E.  W.  Bowen, 
Assistant;  Engineers,  and  H.  H.  Smith,  Inspecting  Engineer. 

T.  B.  Hamilton,  recently  General  Manager  of  the  Vandalia 
R.R.,  at  St.  Louis,  Mo.,  has  been  chosen  Resident  Vice-Presi- 
dent of  St.  Louis  system  of  the  Pennsylvania  Lines  West  of 
Pittsburgh.  The  Vandalia  R.R.,  long  a  subsidiary  of  the 
Pennsylvania  R.R.,  is  now  operated  as  a  part  of  the  Penn- 
sylvania Co.,  instead  of  independently.  Mr.  Hamilton  is  a 
graduate  of  Princeton  University,  class  of  1888,  and  began  his 
railway  experience  the  same  year  as  a  rodman  on  the  Jeffer- 
sonville,  Madison  &  Indianapolis  Ry.  at  Louisville.  He  re- 
mained in  the  engineering  departments  of  the  various  sub- 
sidiaries of  the  Pennsylvania  lines  until  1903,  during  which 
time  he  served  as  Engineer  of  Maintenance-of-Way  on  three 
divisions.  He  then  became  Division  Superintendent  of  the 
Erie  &  Ashtabula  division,  and  later  General  Superintendent 
of  the  Central  system  of  the  Pennsylvania  Lines  West  of  Pitts- 
burgh. 


\\  lllliiiii  >l.  \<'ln'Hon  has  resigned  as  Division  lOnglneer,  New 
York  Stale  lllgliway  Department,  Division  fi,  to  Ixcome  f^hlcf 
lOnghH-er  of  the  Crescent  Portland  Cemrnt  Co.,  Wampum,  Penn. 
Me  was  cMluealed  at  RensHclaer  Polytechnic  Institute  jmd 
Union  Unlverslly.  Me  entered  the  employ  of  the  Tioy  Water- 
Works  Dep.irtment  In  1900  as  a  chalnman.  Two  years  later  he 
was  plac(!d  In  chargi^  of  construction  of  the  Quackenklll  di- 
verting dam.  In  1904  he  joined  the  engineering  staff  of  the 
Panama  Canal  as  a  leveler.  Subae<juently  he  was  i)romotert 
to  l)o  Acting  Resident  Engineer  In  the  Bureau  of  Municipal 
lOnglneerlng  ami  lOnglneer  in  charge  of  the  Third  district  of 
the  Pacific  division,  which  Incluiled  the  Bureaus  of  Municipal, 
.Sanlt.iry  lOnglneeiIng  and  Building  Construction.  Me  left  the 
Canal  Zone  In  1910  to  become  Supj-rvlHlng  Engineer  of  the 
County  Construction  Co.  in  New  York  State.  In  October,  191.3, 
h(^  was  appointed  Division  lOnglneer,  New  York  State  Highway 
Department. 

Albert  W.  Newton,  M.  Am.  Soc.  C.  B.,  Assistant  to  the 
President  of  the  Chicago,  Burlington  &  Quincy  R.R.,  has  been 
appointed  Chief  Engineer  to  succeed  the  late  T.  E.  Calvert. 
Me  was  born  in  Illinois.  He?  was  in  general  engineering  prac- 
tice from  1892  to  1900  in  the  Central  West.  His  first  railway 
experience  was  with  the  Chicago  &  Alton  Ry.  as  Assistant 
Engineer  in  1900.  He  joined  the  engineering  staff  of  the 
Chicago.  Burlington  &  Quincy  R.R.  in  1903  as  Construction 
Engineer  at  St.  Louis,  Mo.,  in  charge  of  the  Monroe,  Mo.,  to 
Mexico  extension.  In  1907  he  was  appointed  General  Inspector 
of  Permanent  Way  and  Structures  in  the  office  of  the  Vice- 
President  at  Chicago,  111.  For  a  few  months  in  1908  and  1909 
he  was  Acting  Division  Superintendent  at  Creston,  Iowa.  In 
1914  he  was  appointed  Chairman  of  the  Federal  valuation 
committee  of  the  C,  B.  &  Q.,  and  also  Chairman  of  the  engi- 
neering committee  of  the  Western  Group  Presidents'  Confer- 
ence Committee  on  Federal  Valuation.  He  retains  both  these 
offices. 

Henry  Welles  Durham,  M.  Am.  Soc.  C.  E.,  has  been  forced 
out  of  the  office  of  County  Engineer  of  Bergen  County,  New 
Jersey,  by  local  politics.  Mr.  Durham  was  formerly  Chief  En- 
gineer of  the  Bureau  of  Highways  of  the  Borough  of  Man- 
hattan. New  York  City.  He  was  appointed  County  Engineer 
of  Bergen  County,  New  Jersey,  in  December,  1915.  He  had 
the  misfortune  to  be  a  member  of  the  Seventh  Regiment,  New 
York  National  Guard,  and  spent  several  months  away  from 
his  office  during  the  past  year.  The  recent  election  changed 
the  complexion  of  the  County  Board  of  Freeholders  and  great 
stress  was  laid  upon  the  fact  that  Mr.  Durham  had  not  been 
a  resident  of  the  county  before  his  appointment.  One  member 
of  the  board  paid  the  following  tribute  to  Mr.  Durham's  serv- 
ices: "Bergen  County  will  suffer  a  serious  loss  if  the  Board  of 
Freeholders  dispenses  with  the  services  of  Henry  Welles  Dur- 
ham, the  County  Engineer,  who  has  made  good.  The  history 
of  the  engineer's  office  since  he  took  charge  a  year  ago  has 
been  one  of  efficiency,  economy  and  splendid  work."  Another 
member  of  the  Board  said:  "A  man  w^ho  has  done  as  County 
Engineer  what  Mr.  Durham  has  done  must  of  necessity  have 
made  bitter  enemies,  and  these  enemies  are  the  best  proofs 
of  duty  well  performed.  The  enmities  he  has  aroused  by  his 
unrelenting  opposition  to  crooked  methods  in  the  county  road 
department  make  me  all  the  more  anxious  to  stand  by  him. 
I  cannot  bring  myself  to  think  that  a  majority  of  the  Board 
of  Freeholders  elected  to  protect  the  taxpayers  against  loot- 
ing and  grafting  will  vote  next  Monday  against  the  County 
Engineer  who  has  done  so  much  to  help  carry  out  the  policies 
to  which  the  Board  was  pledged.  I  hope  those  policies  will 
not  now  give  way  to  peanut  politics."  Mr.  Durham  will  devote 
his  whole  time  to  private  practice,  with  offices  at  366  Fifth 
Ave.,   New  York  City. 


OBITUARY 
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Kdward  L<.  Peene,  Superintendent  of  the  Water  Bureau  of 
Y^onkers,   N.   Y.,   died  Dec.   31,   from  pneumonia. 

Sanford  Horton,  who  had  a  part  in  the  construction  of  some 
of  the  railways  in  Mexico,  died  Jan.  4,  at  his  home  in  Conti- 
nentalville,  N.  Y.,  aged  58  years. 

Fred  W'alters,  City  Engineer  of  Manhattan,  Kan.,  since 
1912,  was  killed  in  an  automobile  accident  near  Manhattan  on 
Dec.  9.  He  was  a  civil  engineering  graduate  of  the  Kansas 
State  Agricultural  College. 

Andy  Brann,  for  15  years  senior  member  of  the  firm  of 
Brann  &  Stuart,  Engineers  and  Contractors,  Philadelphia, 
Penn.,  died  Jan.  5,  at  his  home  in  that  city.  He  was  born  in 
Ohio  in  1849.  He  was  connected  with  the  construction  of  the 
famous  Eads  bridge  over  the  Mississippi  at  St.  Louis,  Long 
bridge   over  the  Potomac  at  Washington,   D.  C,  the  trainshed 
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of    the    Broad    St.    station,     Philadelphia,    and    other    notable 
structures. 

Janie.s  Skene,  a  railroad  contractor,  died  Dec.  23  from 
pneumonia,  at  Seneca,  S.  C,  whore  he  was  doins  some  work 
for  the  Southern  Ry.  He  was  born  in  Scotland  and  came  to 
this  country  as  a  young-  man.  He  was  well  known  in  the 
West  as  a  bridg-e  contractor,  having-  erected  bridges  over  the 
Missouri  and  Rio  Grande  Rivers.  He  also  had  a  part  in  the 
construction  of  the  Queen  &  Crescent  bridge  over  the  Ken- 
tucky River.  He  was  71  years  old  and  survived  by  three  sons 
and  two  daughters. 


ENGINEERING  SOCIETIES 


SOCIETY   OF   AUTOMOTIVE    ENGINEERS. 

Jan.    11.      Annual    meeting    in    New    York    Citv.      Secv-,    C.    if'. 
Clarkson.    129   West   39th  St.,   New   York. 
COMPRESSED  GAS   MANUFACTURERS'   ASSOCIATION. 

Jan.   15.     Fourth   annual  meeting   in   New   York  City.     Secy., 
O.   S.   King,   120   Broadway,   New   York. 
AMERICAN  SOCIETY  OF  CIVIL  ENGINEERS. 

Jan.    17-18.      Annual    meeting   at    Society    House,    New    York 
City.      Secy.,   Charles  Warren   Hunt,   New   York. 
INDIANA   ENGINEERING   SOCIETY. 

Jan.  18-19.  Annual  meeting  in  La  Fayette,  Ind.  Secy., 
Charles  Brossmann,  1616  Merchants'  Bank  Bldg.,  Indian- 
apolis. 

WESTERN  BRICK  MANUFACTURERS'  ASSOCIATION. 

Jan.  20.  Meeting  in  Kansas  City,  Mo.  Secy.,  G.  W.  Thurston. 
416  Dwight  Building,  Kansas  City. 

CANADIAN   SOCIETY   OF   CIVIL   ENGINEERS. 

Jan.  23-25.  Annual  meeting  in  Montreal,  Can.  Secy.,  C.  H. 
McLeod,   176   Mansfield   St.,   Montreal. 

ILLINOIS   SOCIETY  OF  ENGINEERS. 

Jan.  25-26.     At  Chicago.     Secv.,  E.  E.  R.  Tratman.    Wheaton, 
111. 
NORTH   DAKOTA   SOCIETY   OF   ENGINEERS. 

Jan.  30-31.     Annual  meeting  in  Bismarck.     Secy.,  E.  F.  Chan- 
dler,  University,   N.   D. 
OHIO  ENGINEERING  SOCIETY. 

Jan.  31-Feb.  2.  Annual  meeting.  Ohio  State  LTniversity, 
Columbus,  Ohio.     Secy.,  John  Laylin,  Norwalk,  Ohio. 

AMERICAN    ROAD   BUILDERS'    ASSOCIATION. 

Feb.    5-9.      Eighth    National    Good    Roads    Show,    in    Beaton, 
Mass.     Secy.,  E.  L.  Powers,  150  Nassau  St.,  New  York  City. 
NATIONAL  LIME  MANUFACTURERS'   ASSOCIATION. 

Feb.  6-7.  Annual  meeting  in  New  York  City.  Secy.,  F.  K. 
Irvine,   537   South   Dearborn   St.,   Chicago. 

AMERICAN  INSTITUTE  OF  ELECTRICAL  ENGINEERS. 

Feb.  7-9.  Midwinter  convention  in  New  York  City.  Secy.. 
F.  J.  Hutchinson,  33  West  39th  St.,  New  York  City. 

MINNESOTA  SURVEYORS'   AND   ENGINEERS'   SOCIETY. 
Feb.  7-9.     Annual  meeting  in  Minneapolis. 

TENTH   CHICAGO   CEMENT   SHOW. 

Feb.  7-15.  In  Chicago.  Under  management  of  Cement 
Products  Exhibition  Co.,  210  South  La  Salle  St.,  Chicago. 

AMERICAN  CONCRETFJ  INSTITUTE. 

Feb.  8-10.  In  Chicago  at  La  Salle.  Secy..  H.  D.  Hynds,  30 
Broad   St.,  N.  Y. 

NATIONAL  BUILDERS'   SUPPLY  ASSOCIATION. 

Feb.    12-13.       In    Chicago    at    Sherman.       Secy.,    L.    P.    Des- 
mond, 1211  Chamber  of  Commerce,  Chicago. 
INDIANA    SANITARY   AND   WATER-SUPPLY    ASSOCIATION. 
Feb.    14-15.      Annual    meeting    in   Indianapolis.      Secy.,    W.   F. 
King,  Indianapolis,  Ind. 

WISCONSIN  ENGINEERING  SOCIETY. 

Feb.   15-16.      At   Madison,   Wis.     Secy.,   L.   S.    Smith,    939   Uni- 
versity  Ave.,   Madison,   Wis. 
AMERICAN   INSTITUTE   OF  MINING   ENGINEERS. 

Feb.    19-22.      Meeting    in    New    York    City.      Secy.,    Bradley, 
Stoughton,   29  W.   39th  St.,  New  York  City. 
SOUTHWESTERN   CONCRETE   ASSOCIATION. 

Feb.    19-24.      Southwestern    Concrete    Show    in    Kansas    Citv, 
Mo.     Address  Chas.  A.  Stevenson,  1413  W.  10th  St.,  Kansas 
City. 
IOWA  ENGINEERING  SOCIETY. 

Feb.   21-23.     Annual   meeting  in  Ames.     Secy.,   J.   H.   Dunlap, 
Iowa  City. 
The    Franklin    In.«ititutc    will    hold    its    annual    meeting    on 
Jan.   17  in  Philadelphia. 

The  Louisiana  Kntfincerins  Society  will  hold  its  annual 
meeting  on  Jan.  13  in  New  Orleans.  The  secretary  is  W.  T. 
Hogg. 

The  Engineers'  C1hI>  of  Toronto  will  hold  its  annual  meet- 
ing on  Feb.  1.  The  secretary  is  R.  B.  Woolsey,  90  King  St., 
West,  Toronto,  Ont. 

The  Montana  Institute  of  Municipal  Eng^ineers  will  hold  its 
annual  meeting  in  Helena,  Jan.  15  to  17.  The  secretary  is 
J.   N.  Edy,  Billings,  Mont. 

The  Kansas  Eng-lncerinsr  Society  wil  hold  its  annual  meet- 
ing Jan.  16  and  17  in  Topeka,  Kan.  The  secretary  is  C.  A. 
Forter,  City  Hall,  Topeka. 

The  New  En^'land  Water-Works  Association  will  hold  its 
annual  meeting  in  Boston  on  Jan.  10.  The  secretary  is  Willard 
Kent.   Narragansett  Pier,  R.  I. 


Tlie  Franklin  Institute  will  hold  its  annual  meeting  on 
Jan.  17,  the  paper  of  the  evening  being  the  "Panama  Slides," 
by  Harry  Fielding  Reid,  Baltimore. 

Tiie  Albany  Society  of  Civil  En^rineers  will  hold  its  annual 
meeting  on  Jan.  23,  in  Albany,  at  Keeler's  Hotel.  The  secre- 
tary is  B.  G.  Raynor,  Barge  Canal  Office. 

The  Engineers  Society  of  AVestern  Pennsylvania  will  hold 
its  annual  meeting  on  Jan.  16  in  Pittsburgh.  The  secretary  is 
Elmer  J.  Hiles,  Oliver  Building,  Pittsburgh. 

The  American  Institute  of  Consulting  Eng-ineers  will  hold 
its  annual  meeting  on  Jan.  15  at  the  Engineers'  Club,  New 
York  City.     The  secretary  is  F.  A.  Molitor. 

The  Society  of  Constructors  of  Federal  Ttuildin^s  will  hold 
its  seventh  annual  meeting  in  Washington,  D.  C,  Jan.  15  to  18. 
The  secretary  is  Charles   Reed   Marsh,  Brattleboro,   Vt. 

The  American  Society  of  Swedish  Engineers  will  hold  its 
annual  meeting  on  Jan.  20  in  the  society's  building  at  271 
Hicks  St.,  Brooklyn,  N.  Y.     The  secretary  is  Erik  Oberg. 

The  American  Society  of  En^:ineerinK  Contractors  will  hold 
its  annual  meeting  Jan.  19  in  New  York  City.  The  secretary  is 
J.  R.  Wemlinger,  South  Ferry  Building,  New  York  City. 

The  Compressed  Gas  Manufacturers  Association  will  hold 
its  annual  meeting  Jan.  15  at  120  Broadway,  New  York  City. 
The  secretary  is  Otto  S.  King,  120  Broadway,  New  York  City. 

The  Municipal  En$;ineers  of  the  City  of  New  York  will  hold 
its  annual  meeting  on  Jan.  24  at  the  Engineering  Societies' 
Building,  New  York  City.     The  secretary  is  George  A.  Taber. 

The  Canadian  ^linin^  Institute  will  hold  its  annual  meeting 
in  Montreal  on  Mar.  7  to  9  at  the  Ritz-Carlton  Hotel.  The 
secretary  is  H.  Mortimer  Lamb,   Ritz-Carlton  Hotel,  Montreal. 

The  W^estern  Pavins  Brick  Manufacturers  Association  will 
hold  its  annual  meeting  on  Jan.  19  and  20  in  Kansas  City,  Mo. 
The  secretary  is  G.  W.  Thurston,  Dwight  Building,  Kansas 
City. 

The  Illinois  Association  of  County  Superintendents  of  High- 
ways will  hold  its  annual  meeting  Jan.  18  and  19  at  Urbana, 
111.,  in  Engineering  Hall  of  the  University.  The  secretary  is 
Walter   E.   Emery,   Peoria,  111. 

The  National  Association  of  Master  Gravel  and  Slafc  Roofers 

of  America  will  hold  its  annual  meeting,  Dec.  16  and  17,  in 
Washington,  D.  C.  The  secretary  is  H.  B.  Nichols,  W'hitehall 
Building,  New  York  City. 

The  Central  Railway  Club  holds  its  annual  meeting-  on  Jan. 
12  in  Buffalo.  Election  of  the  following  officers  will  be  an- 
nounced: President,  D.  R.  MacBain;  vice-presidents,  W.  H. 
Sitterly,  David  D.  Robertson,  Frank  C.  Pickard.  The  secretary 
is  Harry  B.  Vought,   95  Liberty  St.,  New   York  City. 

American  Concrete  Institute — The  nominating-  committee 
has  named  the  following  candidates  to  be  voted  on  at  the 
annual  meeting,  Feb.  9:  President,  Prof.  W.  K.  Hatt,  Purdue 
University;  vice-president,  Sanford  E.  Thompson,  Boston, 
Mass.;  treasurer.   Robert  W.   Lesley,  Philadelphia,   Penn. 

The  Oklahoma  Society  of  Engineers  recently  held  its  an- 
nual meeting,  at  which  Alfred  Boyd,  Dean  of  the  School  of 
Engineering  of  the  Agricultural  and  Mechanical  College  of 
Stillwater,  was  elected  president.  M.  L.  Cunningham,  State 
Engineer,  first  vice-president;  F.  B.  King,  second  vice-presi- 
dent; J.  P.  Cloutz,  third  vice-president;  H.  V.  Hinckley,  Okla- 
homa City,  secretary. 

The    Engineers'    Society    of    Western    Pennsylvania. — C.    R. 

Yarnall,  vice-president  of  the  Nelson  Valve  Co.  and  of  the 
Engineers'  Club  of  Philadelphia,  recently  addressed  the  En- 
gineers' Society  of  Western  Pennsylvania  on  "Engineering 
Cooperation  and  Fellowship."  He  explained  the  methods  and 
spirit  by  which  the  Engineers'  Club  of  Philadelphia  was  able 
to  put  through  its  campaign  for  increasing  its  membership  a 
year  ago.  Since  the  campaign  the  membership  has  increased — 
by  200. 

The  American  Institute  of  Minini;  Enjurineers — The  list  of 
nominees  submitted  by  the  Committee  on  Nominations  stands 
as  printed  in  this  column  on  Dec.  7,  with  the  exception  that 
C.  W.  Goodale,  Butte,  Mont.,  has  been  nominated  for  vice- 
president  in  place  of  Walter  H.  Eldridge,  New  York,  who  de- 
clined, and  that  Philip  N.  Moore,  of  St.  Louis,  has  been  nomi- 
nated by  petition  for  president.  Sidney  J.  Jennings  had  al- 
ready been  named  by  the  Nominating  Committee  as  a  candi- 
date  for   president. 

The  National  Lime  Manufacturers  Association  will  hold  its 
31st  annual  convention  in  New  York  City,  Feb.  6  and  7,  at  the 
McAlpin  Hotel.  An  unusual  attraction  will  be  the  second 
American  Complete  Building  Show,  which  will  be  held  in 
Grand  Central  Palace.  As  in  former  years  the  American 
Ceramic  Society,  the  National  Paving  Brick  Manufacturers 
Association,  the  National  Clay  Machinery  Association  and  the 
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Niitioiial  lUlildiiiK  r.iick  Kuriaii  will  iiuct  iit  llic  .samr  tliiir,  in 
Now  York  t'lty.  'I'lw  .si-crrtary  Is  Kr.  <|  K.  Irvliw,  r.:i;  South 
nonrborn  St..  CliioiiKo. 

The  Ainorlonn  Soclrly  «»f  <'lvll  KiikUumtm  will  liold  ll.s  an- 
nual incftinu  <m  W'liliiisila  v ,  Jan.  IT,  in  tlic  aiKlitoriiiin  <>t'  tin; 
lOnKinoi  rInK  Sociit  lis'  HulhllnK,  2'.l  West  aitlh  St..  i\<w  York 
I'lty.  This  is  th<-  first  annual  nioi'liuK  of  fho  society  to  be 
Iwld  olsewhorc  than  In  its  own  building.  In  the  <'Vt!nln>f  a 
reception  with  ilancln^^  will  bo  hold  in  tlie  Society  House.  220 
West  r>7th  St.  On  Thursday  there  will  bo  an  excursion  on  the 
Hudson  and  I'^ist  Kivers.  .startinj?  at  10  a.m.  fronj  the  ferry  slip 
at  the  foot  of  \Vhit<'hall  St.  Thursday  oveniuK.  John  Howard 
\Vhitehoust\  M.l'.,  will  speak  at  the  Society  House  on  "The 
lOcononiic  (Conditions  in  lOuRland  Hue  to  the  Waiv"  l''<)llo\\•irl^^ 
his  address  thei(>   will   be   a   smoker. 

\iiiorioaii  InN<ltii<«'  nt  ^\'<>iKlitN  iind  ^l«>iiMiir«>N — An  associa- 
tion has  been  formed  in  New  Yoi-k  City  to  opi)Oso  the  com- 
pulsory use  of  the  metric  aystein.  The  constitution  defines  the 
objects  of  the  association  as  the  "maintenance  and  improve- 
ment of  our  i)resoiit  ICnuHsh  system  of  weights  and  measures 
for  the  fjood  of  our  cominiM-ce  and  indiistry  and  the  well-boint^ 
of  our  country."  and  "the  promotion  of  wise  legislation  for  the 
conservation  of  our  basic  lOnniish  unit  of  woiK'hts  and  meas- 
ures and  opposition  to  hasty  and  ill-considered  lej.cislation 
involving  chanm's  from  our  fundamental  lOuKlish  standard." 
In  a  circular  letter  just  issued  the  Institute  declares  its  belief 
that  an  organized  effort  is  beinjJT  made  to  force  the  adoption 
of  the  metric  system  in  the  United  States  by  compulsory 
les:islation.  It  iirses  that  before  any  such  legislation  is  un- 
dertaken it  should  be  ascertained  whether  in  the  countries 
xisinK  the  metric  system  the  old  standards  do  not  still  con- 
tinue in  use  with  resultant  confusion.  The  Council  of  the 
Institute  includes  such  prominent  men  as  E.  M.  Herr,  President 
of  the  Westins'house  Electric  Co.:  Henry  M.  IjCland,  President 
of  the  Cadillac  Motor  Car  Co.;  William  Lodse.  President  of  the 
I.i0dgre  &  Shipley  Machine  Tool  Co.;  Henry  K.  Sharjie,  Treasurer 
of  the  Brown  &  Sharpe  IManufacturins  Co.;  Stevenson  Taylor, 
President  of  the  American  Bureau  of  Shipping;  Henry  R. 
Towne.  head  of  the  Yale  &  Towne  Manufacturing:  Co.;  Worces- 
ter R.  Warner,  Vice-President  of  the  Warner  &  Prazee  Co..  and 
D.  H.  Kelly.  Secretary  of  the  Toledo  Scale  Co.  Those  inter- 
ested in  the  objects  of  the  association  are  invited  to  apply  for 
membership  to  any  member  of  the  Council. 


Appliances   and   Materials 
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AVreekiiiK  Frog  or  Car  Keplaoer 

The  Johnson  car  replacers,  shown  herewith,  straddle  the 
rail,  with  the  narrow  end  resting-  on  the  rail  head  and  the 
wider  end  on  the  rail  base  and  ties.  They  retain  their  posi- 
tion without  the  use  of  spikes  f)r  clamps.  The  central  flat 
portion    (slotted   for  the  rail)    forms  an   incline,   up  which   the 
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JOHNSON   CAR   RE  PLACER 

derailed  wheels  ride,  while  the  ribs  guide  them  into  position 
on  the  rails.  They  are  openhearth  steel  castings  weighing 
from  30  lb.  each  (for  light  logging  or  industrial  lines)  to  16.') 
lb.  for  heavy  locomotives,  or  275  lb.  each  for  200-ton  wreck-} 
ing  outfits.  These  replacers  are  handled  by  Clapp,  N<5rstrom 
&  Riley,  of  Chicago. 

*      *      * 

New  Type  of  Hi«h-><pee«l  HiBrh-Vacuum  I'uiiip 

A  new  kind  of  pump  for  exhausting  vacuum  tubes,  etc., 
has  been  developed  by  Irving  Langmuir  of  the  Research  Lab- 
oratory of  the  General  Electric  Co.,  Schenectady.  The  most 
notable  performance  characteristics  are  (1)  extreme  speed 
(3,000  to  4,000  c.c.  per  sec),  (2)  simplicity  and  reliability,  and 
(3)  absence  of  a  lower  limit  above  zero  to  which  the  pressure 
may  be   reduced. 

The  operating  scheme  is  novel:  A  blast  of  mercury  vapor 
carries    the    gas    by    friction    into    a    condenser    chamber,    the 


k:is  aiul  vapoi  al\\a.\H  being  inclosed  by  cooleil  walls  so  that 
ihero  can  be  no  ro-e  viiporal  ion  of  vapor  <!on<lensing  thereon. 
(Where  HUch  re-evaporation  takes  plac<!  there  is  a  backward 
diffusion  which  pr<-ventH  tlu!  outward  ijassagc  of  the  gas  to 
be  exhausted.)  Ilecaiise  of  this  aclioji  and  its  vital  import- 
!un'<'     the    new     exhausters     have    be(rn     termed     "condensation 

plllllpU." 

•      •      • 
>lo<or    .*<<|iiei'K'e«*    Street     WnMlier 

A  demoiisl  ra  t  ion  was  recently  given  In  New  Vork  City 
of  a  motor-driven  street-cleaning  ap|)ariitus  that  c<(mlilneH 
a  spriiiklei-.  .1  liroom  and  a  s(|ue(!gei\  This  machine  is  known 
as  the  "Sterling-Kindling  Motor  Squeegee  Street  Washer"  and 
Is  made  by  tlu'  Sti-rling  Motor  Truck  Co.,  of  Milwaukee.  It 
(onslsls  priniaiily  of  a  special  Stt^rling  worm-gear-driven 
motor  truck,  carrying  a  1000-gal.  tank  (see  accompanying 
view).  Ahead  of  the  front  fenders  is  a  sprinkler  pipe.  Under 
tile  body  of  the  truck  are  a  second  sjjrinkler  l)ipe  and  a 
rotary  sweeper  broom,  which  may  be  let  <lown  in  contact 
with  the  pavement,  to  loosen  the  dirt.  J5ehind  this  and 
revolving  in  an  opposite  direction  is  a  scjueegee  19  in.  in 
diauK'ter    and    H    ft.    long,    with    helical    rubber    blades. 

The  squeegee  roller  and  broom  are  flexibly  mounted  and 
counterbalanced  in  such  a  way  that,  when  adjusted  to  a 
certain  pressure  against  the  street  surface,  the  pressure  re- 
nuiins  iinifoiin  over  inequalities  of  surface.  A  toggle-joint 
linkage  terminating  in  a  lever  in  the  driver's  cab  makes 
it  possible  to  throw  the  broom  and  squeegee  driving  attach- 
ment in  and  out  of  engagement  quickly  or  to  lift  them 
out  of  contact  with  the  pavemt^nt.  They  are  driven  from  a 
secondary  shaft  of  the  truck  transmission,  which  operates 
a  worm  gear  that  turns  a  wheel  and  shaft  carrying  the 
fiprockets  and  chains.  The  tank  is  fitted  with  a  water  meter. 
This  serves  both  to  indicate  the  amount  of  water  used  (and 
thus  the  operator's  industry)  and  in  connection  with  a  cyclom- 
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KI.XDLING    MOTOR    SQUEEGEE    STREKT 
SWEEPER   AND    WASHER 


eter.  to  give  data  for  computing  water  consumption  per  square 
sard  of  pavement  cleaned.  The  tank  is  equipped  with 
separate  valves  near  the  front  end  for  distributing  water 
to  the  front  and  central  sprinklers.  The  machine  may  be 
(onveited  into  a  flusher  by  substitution  of  nozzles  for  the 
sprinklers. 

The  cleaning  capacity  of  the  machine  per  day  is  claimed 
to  be  from  80,000  to  115.000  sq.yd.,  which  is  about  25  mi. 
of  ordinary  streets;.  This  is  the  equivalent  of  from  three 
to  si.x  horse-drawn  street-cleaning  equipments.  A  test  by 
the  Municipal  Reseaich  Bureau  of  Milwaukee  gave  an 
average  of  80,000  sq.yd.  of  pavement  cleaned  per  day.  at 
an  average  cost  of  16. He.  per  1000  sq.yd. 


Mrai^ps 
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Travis  Tank  and  Sprinkling  Sewage  Filters, 
Paqueta  Island,  Rio  de  Janeiro 


By  Charles  J.  Seiber* 


The  Bay  of  Guanabara,  on  which  the  City  of  Rio  de 
Janeiro  is  situated,  is  a  body  of  water  some  50  km.  long 
and  varying  in  width  from  5  to  16  km.  The  entrance 
is  quite  narrow,  and  no  river  of  any  size  discharges  into 
it;  but  it  receives  the  sewage  from  a  population  of  well 
over  1,000,000.  This  body  of  water  is  one  of  the  most 
beautiful  in  the  world,  and  the  authorities  are  very  care- 
ful to  adopt  measures  that  will  prevent  the  contamina- 
tion of  the  bay. 

Many  of  the  islands  that  dot  the  bay  are  quite  large 
and  contain  small  villages.     The  Island  of  Paqueta,  near 


of  tlie  tank  and  filters,  and  Fig.  2  shows  the  details  of 
the  tank. 

I'here  are  practically  no  trade  wastes,  the  sewage  com- 
ing almost  entirely  from  residences  with  wide  variations 
in  the  rate  of  flow.  At  the  time  of  the  writer's  visit 
to  the  plant  in  January,  1916,  the  water-supply  of  the 
island  was  not  up  to  normal,  and  the  sewage  could  be 
classed  as  "strong."  Tt  was  noticed  that  the  raw  sewage 
contained  much  solid  matter  and  was  a:lmost  black  in 
color  and  fresh.  ''J'he  Travis  tank  showed  very  little  scum 
and  hardly  any  gas,  and  a  marked  progressive  clarifica- 


FIG.  1.     GENERAL  VIEW  OF  SEWAGE-WORKS  OF  ISLAND  OF  PAQUETA,  RIO  DE  JANEIRO,  BRAZIL 


the  head  of  the  bay,  about  an  hour's  sail  by  steamboat 
from  the  city,  contains  a  community  of  approximately 
5,000  people,  and  some  400  houses  are  connected  to  the 
separate  system  of  sewers  that  has  been  laid  through  the 
island. 

All  the  laterals  feed  into  a  main  intercepting  sewer, 
which  contains  four  automatic  pumping  stations  operated 
by  electric  motors,  tlie  office  of  these  pumping  stations 
being  to  raise  the  sewage  from  low  to  high  level,  when- 
ever the  elevation  of  the  main  interceptor  falls  to  a 
point  where  its  further  continuance  would  carry  it  to 
too  great  a  depth  below  grade. 

The  last  of  these  stations  pumps  the  sewage  to  a  small 
settling  tank.  The  outflow  from  this  tank  is  controlled 
by  automatic  valves  that  feed  the  raw  sewage  to  a  cir- 
cular Travis  tank,  constructed  after  the  plans  of  the 
Hydrolytic  Tank  Co.,  of  England.  The  effluent  from  this 
tank  goes  to  sprinkling  filters.     Fig.  1  is  a  general  view 

♦Resident  Engineer,  Trussed  Concrete  Steel  Co.,  Candelaria 
2,  Rio  de  Janeiro,  Brazil. 


tion  was  noted  at  each  succeeding  weir  and  an  entire  ab- 
sence of  odors.  At  the  final  outfall  from  the  tank  the 
effluent  was  quite  clear,  having  somewhat  of  an  amber 
color,  but  there  still  remained  flaky  solids,  to  a  slight  de- 
gree, the  largest  of  these  flakes  being  not  over  a  half  a 
centimeter  in  diameter  and  only  a  fraction  of  a  milli- 
meter in  thickness. 

After  leaving  the  Travis  tank  the  effluent  passes  into  a 
channel  at  one  side  of  a  high-level  sprinkling  filter.  A 
siphon,  at  one  end  of  a  traveling  distributor,  carries  the 
effluent  to  the  distributor  pipes.  The  distributor  (Figs. 
1  and  3)  is  moved  on  three  rails  and  covers  the  entire 
filter  bed,  which  is  10  m.  wide  by  45  m.  long.  The  dis- 
tributor feeds  only  one-half  of  the  bed,  when  running  in 
either  direction,  the  change-over  being  accomplished  by  a 
length  of  pipe  partly  filled  with  heavy  oil. 

Wlicn  the  carriage  arrives  at  one  end  of  the  bed,  it  en- 
gages with  stops  that  release  one  cable  grip  and  engage 
another  taking  the  rope  traveling  in  the  opposite  direc- 
tion.    This   is  accomi)lished   by   means  of   the   oil-filled 
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(•(iiiiilci-hahiiicf  show  II  in  Vl'j;.  '■'>.  w  Inch  al'lci'  hciiiL;  hi-iiii;;ht  n icier  of  I  ich'.     An  csniiiiiial  ion  ol'  I  he  rocks  in  the  vieiii- 

to  n   U'vcl   position   hv   the  stops  is  caiiied   posilivclv   Id  lis  ity  showed   no  si;^iis  ol'  ile|i<isil.      'I"he  sea   was  (|iiil('  clear, 

extreme    position    h\    llie  slutting  (if   the  oil    in    the    pipe.  ami    the   heacli    in    front    of    the    plant    was    Iteiii;^'   used    hv 

'This    motion    also   operates    yate    \al\cs    on    the    carria.uc,  several   hatliers. 

whieli  cuts  oil"  the  etlhieiit    Irom  one  half  of  the  dislrihii-  l''rom   all    iiidications   the   plant    ap|)cars  to  accomplJKli 

toi-  and  admits  it   to  the  other  hall.      I'.v  tliis  means  each  (he   desired    results    pcifcetlv.       No   (lisinf('(;tion    is   used. 

hair  of  the  hed  is  closed  at  eacli  passage  of  the  disti'ihutor  '|'|u(    o[)(!mtor    iiifoi'ined    the    writer    that    the    sludge,    of 

and  is  rested  durinij  the  return  passaj;i'.     The  distrihutor  wiiicli  there  was  a  very  small  (pianiily,  was  removed  two 

is  operated   bv   an   endless   wire    rope   driven    hy   a    a-hp.  ,,r  tiiree  times  a  month  and  huried  on  the  property.     He 

eleetrie  motor,  both  the  upper  and  lower  liltcr  \n•^\s  hein<,f  |,;i,|   |j,(.  day  before  our  visit  removed  sludge  and  depos- 

operated  by  th(>  sanu'  motor,     .\lter  passing-  the  lirst.  or  i|(.d  it  in  a  shallow  exeavation,  at  the  left  of  the  largo  tree 

higb-le\el.  liltcr  \cry  little  soliil  matter  remain-^,  and  the  appearing  in  Fig.  1.    This  sludge  was  uneovered  and  was 

ellluent  appears  to  he  colorless  in   the  discharge  weir.  absolutely  odorless  and  inert. 

From  the  high-level  liltcr  the  ellluent  passes  to  the  low-  'pi„.  power  house   (at  the  left  of   Kig.    1  )    contains  two 

level  one.  which  is  an  exact  i-ountcrpart  of  the  llrst.   When  Diesel  eiiiiines  direet-eonneeted  to  r)()0-volt  direet-current 
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FIG.  2.     PLAN  AND  SECTION  OF  TRAVIS  TANK,  PAQUETA 
SEWAGE-WORKS 

A — Entrance  weir  to  first  sedimentation  chamber.  B — Weir 
to  channel  "x,"  from  first  reduction  chamber.  E' — Openings  to 
first  reduction  chamber.  C — Siphon  to  second  sedimentation 
chamber.  D' — -Openings  to  second  reduction  chamber.  D — 
Weir  from  second  sedimentation  chamber.  E' — Weir  from 
second  reduction  chamber.  F — Siphon  to  ihird  sedimentation 
chamber.  G' — Openings  to  third  reduction  chamber.  G" — 
Weir  from  third  reduction  chamber.  G — Weir  from  third  sedi- 
mentation chamber.  H — Siphon  to  fourth  sedimentation  cham- 
ber. I' — Openings  to  fourth  reduction  chamber.  J — Weir  from 
fourth  sedimentation  chamber  to  outflow.  K'  K" — Siphon  fiom 
fourth  reduction  chamber  to  hydrolyzing  chamber.  L' — W^eir 
from  hydrolyzing  chamber  to  outfall.  B" — Weir  from  first 
reduction  chamber  to  channel  "y" 

the  liquid  discharges  from  the  latter  bed,  there  is  not  the 
slightest  trace  of  solids  or  of  odor,  and  in  the  channels 
no  color  can  be  seen.  The  writer  held  a  glass  of  etflnent 
against  the  white  walls  of  the  filter  and  could  detect  no 
trace  of  color,  but  on  looking  down  through  about  20  c.c. 
of  liquid  placed  on  a  white  paper  a  very  faint  yellow 
tinge  could  be  detected.  A  bottled  sample  after  one  week 
was  absolutely  odorless. 

The  outfall  to  the  sea  may  be  seen  in  Fig.  1,  just  at 
the  right  of  the  gate  in  the  wall  surrounding  the  property. 
The  beach  here  has  a  slight  slope  only,  Avith  hardly  a 
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VIEW    OF    TRAVELING    SEWAGE    DISTRIBUTOR, 
PAQUETA   SEWAGE-WORKS 


generators,  a  very  complete  switchboard  and  recording  de- 
vices and  a  storage-battery  plant. 

All  machinery  is  of  British  manufacture.  The  com- 
plete system  is  cared  for  by  six  employees  and  is  splen- 
didly maintained,  being  a  model  of  its  kind. 

The  system  w^as  built  and  is  operated  by  the  Eio  de 
Janeiro  City  Improvements  Co.,  which  controls  and  op- 
erates the  complete  drainage  system  of  Eio  de  Janeiro. 
The  writer  is  indebted  to  the  company  for  its  courtesy 
in  allowing  him  to  inspect  and  photograph  the  plant. 

How  Can  the  Engineer  Improve 
His  Public  Standing? 

By  F.  W.  Hanna* 

The  engineer's  standing  (or  lack  of  standing)  in  the 
public  mind  and  in  public  affairs  is  due  to  (a)  the 
nature  of  engineering  work,  (b)  the  pliblic's  method  of 
valuing  men  and  (c)  the  character  of  the  engineer's 
education.  The  first  of  these  causes  is  not  susceptible  of 
such  changes  as  will  materially  affect  the  engineer's  pub- 
lic status,  but  the  second  and  third  are  not  so  strictly 
limited. 

The  remoteness  of  the  benefit  to  be  derived  from  a  piece 
of  engineering  work  makes  its  importance  indistinct  to 
the  public  vision.  The  design  of  a  bridge  is  so  far  re- 
moved from  its  use  in  traffic  that  the  public  seldom  con- 
nects the  engineer  with  commerce  and  human  travel ;  the 
survey  of  a  reservoir  site  is  not  vividly  enough  related  to 
the  growing  of  crops  on  an  irrigation  project  or  the  use 
of  water  from  a  faucet  in  the  house  to  make  vivid  in  the 
mind    of    the    public    the    usefulness    of    the    engineer. 

♦Consulting  Engineer,  United  States  Reclamation  Service, 
Ankeny,   Iowa. 
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Neither  does  tlie  hazy  concept  of  the  part  taken  by  the 
engineer  in  these  enterprises  permit  the  public  to  ap- 
preciate the  amount  of  intelligence  and  labor  devoted  to 
the  design  and  the  survey. 

These  illustrations  are  typical  of  practically  all  engi- 
neering operations.  The  engineer  is  assumed  to  evolve 
railroads,  power  developments  and  irrigation  projects  as 
an  ordinary,  easy  natural  process.  His  unseen  mathe- 
matical calculations  pass  with  the  public  as  rapid  addi- 
tion at  best,  and  his  fieldwork  as  mere  ability  to  run  a 
compass.  The  insight  is  little  deeper  than  the  public's 
knowledge  or  its  tangible  experience.  This  phase  of  the 
nature  of  engineering  work  is  worthy  of  consideration, 
however,  as  the  engineer  must  cope  with  it,  and  he  should 
do  it  understandingly. 

The  public  method  of  human  valuation  is  generally 
imperfect,  because  its  conclusions  are  usually  drawn  from 
a  partial  knowledge  of  the  facts.  Its  facilities,  time  and 
ability  for  securing  complete  premises  for  conclusions  are 
all  limited.  The  public  necessarily  consists  of  a  mixture 
of  individuals  with  varying  mental  dimensions  and  vary- 
ing education,  all  intensely  employed  in  their  own  affairs. 
The  public  seldom  searches  deeply  for  facts,  and  it  is  im- 
pressed on  the  average  only  by  obvious  truth.  This  is 
why  all  reforms  are  so  painfully  slow  in  realization  and  is 
also  why  the  services  of  the  engineer  to  humanity  are  little 
Understood  and  poorly  appreciated.  The  engineer's  only 
remedy  for  this  trouble  is  to  get  the  facts  before  the 
public  so  that  they  will  be  obvious  to  it,  through  use 
of  the  press,  the  school,  the  rostrum  and  literature. 

The  school,  the  press,  the  public  rostrum  and  litera- 
ture are  the  main  sources  of  public  information  outside 
of  the  experiences  in  the  daily  routine  of  life.  The  public 
is  ready  to  read  entertaining  newspaper  accounts  of 
engineering  works,  and  the  scenes  of  a  play  or  the  plot  of 
a  novel  can  well  be  centered  about  some  great  piece  of 
engineering  work.  Few  engineers  can  succeed  in  writing 
plays  or  novels;  and  were  they  to  do  so  they  would  turn 
their  talents  in  that  direction,  as  did  Eobert  Louis  Steven- 
son and  F.  Hopkinson  Smith.  The  engineer,  however, 
may  endeavor  to  interest  writers  intelligently  in  the  hu- 
man as  well  as  the  material  side  of  his  work,  and  he  may 
also  improve  opportunities  to  lecture  on  engineering  and 
related  subjects,  with  resulting  benefit. 

Faced  by  such  a  literary  and  oratorical  program  the 
engineer  will  often  shrink,  rightfully  from  objection  to 
self-advertisement,  but  wrongfully  from  fear  of  commer- 
cialization of  his  profession.  Moreover,  he  generally  feels 
incompetent  to  carry  out  his  part  in  such  a  program, 
from  lack  of  college  training  along  certain  lines.  This 
indicates  where  some  changes  in  our  college  engineering 
courses  would  be  helpful. 

The  engineer  on  leaving  college  is  not  well  balanced 
educationally.  He  is  well  equipped  to  grapple  with  the 
laws  of  nature,  but  not  with  those  of  human  nature.  He 
has  been  trained  thoroughly,  and  rightly  so,  in  all  the 
natural,  rational,  pure  and  applied  sciences,  but  gen- 
erally he  has  had  only  a  smattering  of  English,  sup- 
plemented with  a  like  smattering  of  German  or  French 
or  Spanish.  He  knows  but  little  psychology,  political 
economy  and  sociology,  but  little  law,  too  little  of  any- 
thing in  fact  that  gives  him  an  insight  into  human  affairs 
outside  of  his  own  profession. 

The  college  courses  are  only  partly  to  blame  for  this 
state  of  affairs.     The  engineering  student  almost  always 


sees  his  chosen  profession  too  narrowly  and  avoids  and 
slights  the  broadening  subjects  in  his  course  of  study. 
He  conceives  his  profession  to  be  that  of  converting  the 
raw  materials  and  potent  forces  of  nature  into  human 
use,  without  seeing  the  necessary  intervening  and  import- 
ant conversion  of  his  fellow  beings  into  supporters  of 
his  projects.  After  some  years  of  experience  he  learns 
that  the  latter  is  one  of  the  big  factors  in  his  profes- 
sion and  then  wishes  that  he  could  understand  human 
nature  and  speak  and  write  better. 

The  study  of  French  or  German  or  Spanish  has  a 
fine  theoretical  basis  for  its  future  utility  in  the  engi- 
neering profession.  A  few  of  our  engineers  read  engi- 
neering literature  directly  in  these  foreign  languages, 
but  most  of  us  soon  forget  how  to  read  them  and  depend 
on  translations  for  their  foreign  information.  A  few  of 
our  engineers  go  into  foreign  lands  and  use  directly  the 
foreign  languages  learned  in  college,  but  the  great  mass 
of  them  find  employment  in  their  own  country.  Conse- 
quently, the  large  majority  of  engineers  receive  prac- 
tically no  other  benefit  from  the  study  of  foreign  lan- 
guages than  that  of  general  mental  culture. 

On  the  other  hand,  this  large  majority  would  receive 
the  same  mental  culture  and  also  an  immense  practical 
benefit  through  the  substitution  of  a  more  thorough  study 
of  the  English  language  and  its  literature.  Let  the  engi- 
neer have  enough  rhetoric  to  make  his  tongue  and  pen 
certain  of  their  ground,  enough  debating  and  oratorical 
work  to  induce  a  natural  flow  of  speech  while  standing 
before  an  audience,  and  enough  literature  to  loosen  his 
poetical  imagination  and  awaken  his  interest  in  the  higher 
relations  of  mankind.  He  will  then  be  better  fitted  to 
take  his  proper  place  in  public  affairs. 

An  intimate  acquaintance  in  college  with  the  funda- 
mental laws  of  the  human  mind  and  with  those  of  hu- 
man society  would  be  of  profound  service  to  the  engi- 
neer in  his  dealings  with  the  public.  An  understanding 
of  these  laws  is  just  as  essential  to  successful  dealings 
with  the  public  as  is  an  understanding  of  the  laws  of  in- 
animate nature  and  mathematics  to  the  efficient  handling 
of  the  material  problems  of  engineering. 

Due  to  his  college  training  in  mathematics,  physics, 
mechanics,  chemistry  and  the  like,  the  young  engineer 
readily  and  quickly  manages  problems  involving  their  use. 
Occasionally  an  engineer  has  acquired  an  understanding 
of  these  fundamentals  in  his  busy  life  of  practice,  but  he 
was  handicapped  for  their  lack  during  several  of  the 
most  useful  years  of  his  life.  The  engineer  graduate 
now  suffers  a  similar  handicap  in  his  knowledge  of  the 
human  mind,  human  society,  human  institutions.  He 
is  compelled  to  buffet  against  the  world  for  a  long  time 
before  he  is  equipped  to  handle  a  position  involving 
serious  dealings  with  the  public.  While  morp  liberal 
college  training  in  psychology,  sociology  and  political 
economy  would  not  eliminate  all  of  this  buifeting,  it 
would  greatly  lessen  the  length  and  severity  of  the  ap- 
prenticeship. 

The  engineer's  analytic  habit  of  mind,  his  accuracy  of 
thought  and  his  honesty  of  purpose  are  excellent  qiialities 
for  men  in  public  service;  but  greater  endeavor  on  th? 
part  of  the  engineer  to  secure  public  appreciation  and 
l3etter  preparation  of  engineer  graduates  in  their  college 
work  for  public  service  will  aid  greatly  in  enlarging  the 
engineer's  share  of  appointments  and  elections  to  posi- 
tions of  public  authority  and  influence. 
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Operating  a  Steel-Sharpening  Shop 


Fiisl-l'rhc  Drill-SlKirprniiKj  Aiiiclr  in 

I5v  .1.   !•:.  ( 

Those  (MiLr;ii,n'(l  in  rock  cxciiv.-it  ion  arc  hc^iiminj.^-  to 
roali/.c  more  clearly  every  day  the  need  of  a  \vell-i'(|iii|i|>c(l 
hlacksinilh  shop  for  sharpening;-  rock-drill  hits.  When 
haniincr  watei'  drills  were  adopted  at  \\\v.  Wisconsin  Zinc 
(*o.'s  mines  near  IMatteville,  Wis.,  the  manaj;i'ment  real- 
ized that  hollow  hi<>h-carl)on  drill  steel  requinid  much 
•greater  care  in  handling  than  the  solid  steel  formerly  used 
with  piston  drills.  Considerahlo  thoujjht  was  <]^iven  this 
matter,  resulting  in  the  erection  of  a  new  blacksmith  shop 
at  the  Chami)ion  miiu'.  The  site  of  this  shop  was  care- 
lully  selected  so  as  to  he  as  nearly  centrally  located  as 
possible,  in  order  to  furnish  steel  to  four  mines — luunely, 
the  Champion,  Longhorn,  Thompson  and  the  Winskell. 

Appreciating  the  fact  that  four  mines  were  liable  to 
keep  the  blacksmith  very  busy,  the  writer  eiuleavored  to 
arrange  the  shop  equipment  in  such  a  manner  as  to  avoid 
excessive  handling  of  steel.  With  the  idea  of  getting  the 
grea^test  efficiency  as  regards  the  heating  and  the  making 
of  drill  bits  and  shanks  it  was  decided  to  install  a  Denver 
Fire  Clay  -Co-'s  oil  forge  and  a  Sullivan  sharpener. 

Attention  is  called  first  to  the  rack.  Fig.  1,  for  dull  steel 
from  the  Champion  mine,  the  shaft  of  which  is  located 
about  50  ft.  from  the  south  end  of  the  shop.  When  the 
dull  steel  is  hoisted  from  the  Champion  shaft,  it  is  carried 
to  the  shop,  and  each  length  is  placed  in  the  respective 
compartment  allotted  for  it  on  the  dull-steel  rack,  the 
longer  lengths  being  placed  in  the  lower  compartments. 

The  movement  of  the  steel  through  the  shop  from  this 
point  is  as  follows :  From  the  dull-steel  rack  it  goes  to  the 
upper  deck  of  a  double-decked  stand  in  front  of  the  oil 
forge,  as  shown  in  the  plan,  Fig.  3. 

The  fire  opening  in  the  oil  forge  is  of  sufhcient  length 
for  placing  nine  steels  in  the  fire  at  once.  The  writer 
experimented  with  different  forging  heats  and,  contrary  to, 
the  recommendation  of  the  steel  manufacturer  (which  Avas 
1,500°  F.),  it  was  determined  that  the  most  satisfactory 
forging  heat  was  close  to  1,650°  F.  A  Wilson-Mauelen 
base-metal  pyrometer  was  used.  The  fire  end  of  this 
pyrometer  was  held  in  position  in  the  fire  by  means  of  a 
home-made  attachment  (see  Fig.  4)  bolted  to  the  forge 
cap. 

Colonial  steel  was  used,  having  the  following  analysis : 
Carbon,  0.88%  ;  manganese,  0.35%  ;  phosphorus,  0.011%  ; 
sulphur,-  0.017%  ;  scleroscope  hardness,  0.44. 

The  blacksmith  stands  on  the  sharpener  side  of  the 
double-deck  stand  shown  in  Fig.  3,  with  his  helper  on  the 
opposite  side.  The  smith  takes  a  heated  steel  from  the 
forge,  and  one  step  backward  places  him  in  position  to 
operate  the  sharpener.  The  dressing  of  a  bit  requires 
about  30  sec;  however,  the  writer  has  often  witnessed 
the  completion  of  this  operation  in  20  sec.  Much  valuable 
time  is  saved  by  placing  the  finished  bit  on  the  lower  deck 
of  the  double-decked  stand,  instead  of  following  the  old 
haphazard  way  of  throwing  it  on  the  ground,  where  it  will 
be  in  the  way  and  must  be  picked  up  later. 

The  writer  is  very  well  aware  of  the  eflficacy  of  an  inter- 
mediate or  refining  heat  to  remove  forging  strains,  pre- 
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vious  to  tempering,  hut  owing  to  the  heavy  steel  demand 
and  the  fact  that  satisfactory  results  were;  obtained  with 
two  heals,  it  was  dc^cided  to  dispense;  with  the  refining 
heat.  Two  jnethods  of  tcmpei'ing  were  practiced:  Oiu! 
was  to  lower  the  temperature  by  |)artly  (juenching  and 
then  diawing  the  temper  to  the  desired  (tolor;  the  other 
method  consisted  of  plnnging  the  bits  in  a  brine  of  sal 
ammoniac,  salt])eter  and  bromide  of  ])otash  solution  cov- 
ered with  about  G  in.  of  Houghton's  No.  2  soluble  quench- 


FIGS.   1   AND   2. 


DULL-STEEL.   RACK   AND   THE   DOUBLE- 
DECK  STAND 


Mo. 
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ing  oil,  the  bit  not  being  withdrawn  until  thoroughly 
cooled. 

It  is  well  known  that  brine  as  a  tempering  agent  causes 
much  faster  contraction  of  the  molecules  than  water, 
which  contraction  sometimes  has  a  disastrous  effect  on  the 
bit  when  drilling  in  lime  rock;  however,  this  rapid  con- 
traction was  somewhat  retarded  by  a  protecting  film  of 
oil.  The  bromide  of  potash  offset  the  injurious  effects 
resulting  from  overheating.  The  other  ingredients  of 
the  solution  were  added  to  soften  and  purify  the  water. 

After  the  steels  were  cool,  they  were  removed  from  the 
tempering  tank  and  placed  on  the  adjaceut  sharp-steel 
rack  with  shanks  in  the  direction  of  the  grinder  near  the 
shop  door. 

The  final  operation  consists  in  grinding  the  ends  of 
shanks  perfectly  true  and  sqnare.  This  work  is  done  by 
a  '^o.  2  Willey  direct-connected  bench  grinder  (James 
Clark,  Jr.,  Electric  Co.,  Louisville,  Ky.)  equipped  with 
12-in.  wheels.  After  grinding,  the  steels  are  replaced 
on  the  sharp-steel  rack,  whence  they  are  carried  to  the 
collar  of  the  Champion  shaft. 
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Any  mine  operator  who  has  ever  tried  to  shar[)ei)  steels 
for  two  or  more  mines  in  one  blacksmith  shop  will 
appreciate  that  it  will  be  a  matter  of  only  a  few  days 
before  one  mine  will  have  absorbed  most  of  the  steel, 
unless  some  steps  are  taken  to  prevent  it.  In  order  to 
provide  against  this,  three  double  racks  were  erected  along 
one  side  of  the  building.  One  of  each  of  these  sets  of 
racks  is  open  to  receive  the  dull  steel  when  it  is  brought 
from  its  respective  mine.  The  other  rack  is  protected  by 
a  wooden  grating  furnished  with  hinges  and  a  lock.  These 
locked  compartments  contain  the  sharp  steel.  A  sufficient 
amount  of  steel  is  provided  for  each  mine  so  that  when 
a  load  of  dull  steel  is  delivered  to  the  shop,  it  is  counted 
and  an  equal  amount  of  sharp  steel  is  taken  from  the 
closed  rack  and  returned  to  the  mine,  after  which  the 
(3ull  steel  is  sharpened  and  placed  in  the  closed  rack 
under  lock  and  key,  awaiting  the  next  day's  demand.  It 
can  be  readily  seen  that  if  the  above  system  is  religiously 
observed  by  the  blacksmith  it  will  be  easily  possible  to 
keep  the  exact  cost  of  steel  sharpening  for  each  mine, 
likewise  the  relative  steel  consumption. 

The  oil  is  stored  in  a  pressure  tank  outside  the  building 
and  is  heated  to  the  proper  temperature  by  means  of 
a  coil  placed  in  a  stove,  water  being  supplied  to  this  coil 
from  the  mine-pump  discharge  column,  and  circulated 
through  a  hot-water  jacket  around  the  oil  tank,  thence 


Sec+ion   A-A 


Sec+'ion   B-B 


FIG.   3. 


DETAILS  OP  THE   DRILL-SHARPENING   SHOP 
AT  WISCONSIN  ZINC  MINES 


to  the  upper  barrel,  in  which  an  oil  reservoir  tank  is 
placed.  In  this  manner  a  storage  of  about  50  gal.  of 
warm  oil  is  constantly  provided. 

Another  kink  consists  of  a  trolley  for  supporting  the 
drill-steel  in  the  sharpener.  A  rail  similar  to  a  barn-door 
hanger  is  attached  to  the  roof  framing  and  carries  two 
roller-bearing  wheels  in  tandem,  with  a  hanger  between 
them  from  which  is  suspended  a  rod  about  9  ft.  long. 
The  end  of  this  rod  is  threaded  to  hold  a  doulde-swivel 
hanger  (see  Fig.  3),  which  can  be  adjusted  instantly  as 
to  height.  On  this  the  drill-steel  rests  during  the  sharpen- 
ing operation.     Longer  or  shorter  steels  can  be  handled 
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FIG.  4.  ATTACHMENT  OF 
PYROMETER  TO  FORGE 


FIG.  5.  DETAILS  OF 
DOUBLE  CROSSBIT 


by  running  the  trolley  along  its  track.  This  eliminates 
the  cumbersome  tripod-steel  support. 

The  type  of  drill  bit  used  is  shown  in  Fig.  5.  It  is  the 
best  bit  for  drilling  Wisconsin  limestone,  when  used  in 
hammer  drills,  on  account  of  its  high  penetrating  quali- 
ties and  ease  of  rotation. 

An  estimate  of  the  total  cost  of  this  shop,  with  complete 
equipment  including  building,  is  approximately  $2,800. 

The  writer  is  greatly  indebted  to  Douglas  C.  Corner, 
former  Superintendent  of  the  Champion  mine  (now  a 
member  of  the  engineering  staff  of  the  American  Zinc, 
Lead  and  Smelting  Co.,  Granby,  Mo.)  for  his  kind 
assistance  in  preparing  this  article. 


River  Outlet  for  Combined  Sewers 

In  connection  with  a  recently  published  report  on  sew- 
erage improvements  at  Davenport,  Iowa,  John  W.  Alvord, 
consulting  engineer,  Chicago,  submitted  a  sketch  for  typi- 
cal outlets  to  the  Mississippi  River,  reproduced  herewith. 
The  general  scheme  is  sewage  disposal  by  dilution.  Where 
the  inverts  of  the  mouths  of  the  various  outlet  sewers  would 


Orcfinary  Wcrler  Level, 


PROPOSED    RIVER    OUTLET    FOR    SEWAGE    DISPOSAL 
BY   DILUTION   AT    DAVENPORT,    IOWA 

be  above  ordinary  water  level  a  run  of  cast-iron  pipe 
would  take  the  dry-weather  sewage  to  a  submerged  outlet 
Where  submerged  dry-weather  flow  outlets  are  imprac- 
ticable, vertical  bar  screens  might  be  installed  in  the 
future;  but  these  are  to  be  avoided  where  and  as  long  as 
possible  on  account  of  the  trouble  and  expense  of  cleaning 
the  screens.  It  is  thought  that  complete  disposal  by  dilu- 
tion will  be  practicable  at  most  of  the  outlets. 
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Cleveland's  New  Water-Intake  Tunnel 
Under  Lake  Krie  Completed 


SyNOJ'iSlS — .1  l(ir(/r  pail  of  llic  n,sl  of  s„fl- 
(/roiiii(l  tiinnc/s  driven  hi/  llic  li i/ilniiilic  .sliirld 
niellioil  is  due  Id  the  rasl-iron  liiiiii;/  iisikiIIi/  ciii- 
ploi/cd.  The  lu'ir  irdlcr-iiildlrc  liiiiiicl  under  Ldke 
Erie  at  idercland,  Ohio,  is  lined  irilh  msl  mnerele 
blocks  III  a  ijreat  savinij  in  expense.  The  liinnel 
is  also  notable  for  its  rapid  advance,  for  tlie  disaa- 
troiis  (jas  explosion  ivhich  occurred  in  it  and  for 
its  erratic  course. 

A  tlirt'c-iiiile  subjuiiu'ous  luiuu'l  di'iven  by  liydraulic 
shield  and  liiu'il  with  concrete  l)locks  lias  just  been  com- 
pleted at  Cleveland,  Ohio.  It  is  the  new  West  Side  water- 
intake  tunnel  under  Lake  Erie.  Original  methods  of  con- 
struction give  it  a  place  of  first  importance  among  recent 
soft-ground  tunnels. 

Notable  speed  ol'  advance  was  recorded — a  maximum 
of  88G  ft.  in  one  heading  in  a  month.  The  soil  is  a  stiff 
clay,  free  from  risk  of  runs.  However,  marsh  gas  occluded 
in  thin  sand  seams  of  the  clay  nuule  the  tunneling  as 
hazardous  as  coal  mining  and,  after  a  great  gas  explosion 
occurred  in  one  heading,  led  to  the  adoption  of  regular 
coal-mine  precautions,  Avith  the  help  of  the  United  States 
Bureau  of  Mines. 

By  far  the  longest  continuous  compressed-air  section 
ever  employed  was  carried  in  the  land  heading — it  at- 


FIG.   1.      INTERIOR  OF  CLEVELAND  TUNNEL 

tained  a  final  length  of  14,000  ft.  Just  as  remarkable  a 
novelty  is  the  erratic  course  of  the  tunnel.  Owing  to  dif- 
ficulty in  controlling  the  direction  of  the  shield,  and  also 
to  an  inadequate  survey  force,  the  line  departed  by  as 
much  as  180  ft.  from  its  intended  course,  and  from  the 
intended  grade  line  by  6  ft.  above  and  below. 

An  account  of  the  construction  in  its  early  stages,  with 
map  of  route,  drawings  of  block  erector  and  other  details, 
was  printed  in  Engineering  News  of  Jan.  7,  1915,  pp.  4-8. 

The  concrete  blocks  then  described  were  used  for  only 
a  small  part  of  the  tunnel,  however.  After  the  first  2,500 
ft.,  a  new  type  of  block  lining,  designed  by  the  engineers 


of  ibe  Clevehind  W'ati'r  I  )epartiiient,  was  adopted,  and  this 
"city  block"  was  used  exclusively  thereafter. 

'i"bc  tunnel  is  10  ft.  in  inside  diameter,  10,088  ft.  long, 
and  lies  at  a  depth  of  100  to  110  ft.  below  lake  level.  Th(! 
gi'ude  falls  about  10  ft.  from  the  starting  point  at  the  old 
Crib  I  to  tlu;  new  intake.  Crib  5.  The  water  depth  ranges 
from  10  to  52  ft.,  leaving  a  roof  50  to  70  ft.  thick  between 
(he  tunnel  and  the  lake  bottom.  The  soil  is  nearly  all 
clay,  fi'om  lak(>  bottom  down  to  depths  of  at  least  1)50  ft.  It 
lies  in  distinct  beds  up  to  15  ft.  in  thi(;kness,  and  occasion- 
ally has  sand  seams  or  is  apparently  mixed  with  sand. 


y////y/.-y/xm.v/////;y///^y^ 


In  a  few  of  the  twenty  or  more  exploration  borings,  traces 
of  gas  were  encountered  in  thin  strata  lying  at  depths  of 
85  to  105  ft. 

The  broad  conclusion  from  these  borings  was  that  at  a 
depth  of  100  ft.  or  so  a  good,  stiff  clay  would  be  found 
throughout  the  proposed  tunnel.  This  depth,  which  is 
practically  the  same  as  that  of  the  two  smaller  tunnels  (5 
and  7  ft.)  driven  many  years  ago  from  the  shore  to  Crib 
4,  a  distance  of  II/2  mi.,  was  adopted  for  the  new  tunnel, 
which  was  to  extend  3  mi.  out  under  the  lake  from  Crib  4. 

As  stated  in  the  article  referred  to,  the  clay  in  question 
is  water-tight,  and  so  stiff  that  free-air  excavation  in  it 
is  quite  feasible ;  and  although  the  tunnel  was  started  with 
compressed  air  "as  a  precautionary  measure,"  yet  it  was 
hoped  that  "as  it  progresses  it  will  be  possible  to  take  the 
pressure  off."  In  spite  of  this  hope  it  was  found  impos- 
sible, and  the  work  was  done  with  compressed  air  through- 
out; 20-lb.  pressure  was  carried  on  the  average. 

At  Sta.  40,  in  the  land  heading,  a  trial  was  made  of 
working  in  free  air.  It  was  continued  for  three  weeks, 
and  then  compressed  air  was  resumed.  Superintendent 
Van  Duzen  said  the  compressed  air  tended  to  hold  the 
ground  in  the  heading  excavation  and  provided  easy  drain- 
age of  the  shield  water  by  means  of  the  blowpipe ;  in  free- 
air  working,  a  pump  had  to  be  set  up  to  remove  the  incom- 
ing water. 

While  the  clay  is  stiff,  holding  so  well  that  the  unbal- 
anced inward  pressure  of  nearly  30  lb.  per  sq.in.  did  not 
prevent  leaving  the  face  open  and  unprotected  during  the 
idle  Sundays,  yet  it  is  cut  through  by  innimierable  joint- 
ing planes.  There  are  two  series  of  these  joints,  with 
strike  about  northeast-southwest  and  with  dip  about  60° 
westward  and  30°  eastward  respectively.  The  clay  face 
always  tended  to  squeeze  in,  very  slowly,  by  sliding  on 
these  joints. 
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The  shield  is  a  simple  riveted-steel  douhle-riii^  structure, 
without  interior  partitions  or  diaphra<ini.  Tt  has  a  east-steel 
cutting  edge  of  the  usual  type,  hut  no  hood.  Its  total  length. 
is  15  ft.  1  in.,  its  diameter  12  ft.  2%  in. ;  these  proportions 
made  it  rather  hard  to  guide.  It  is  driven  forward  hy  1 2 
jacks  with  9-in.  plungers — some  of  the  identical  Jacks  used 
in  the  shields  of  the  Hudson  River  tunnels  of  the  Pennsyl- 
vania K.I\.  at  New  York  ten  years  ago.  Jack  pressures  of 
1,500  to  3,000  Ih.  per  sq.in.  were  required  during  the 
progress  of  the  work.  The  higher  figure  represents  high 
shield  resistance,  but  it  is  partly  explained  by  the  fact 
that  the  upper  three  jacks  were  usually  out  of  service, 
owing  to  inability  to  set  the  closing  block  of  the  ring 
(no  reverse-taper  key  block  being  provided). 

The  original  i)lan  of  working  was  to  do  all  the  excavat- 
ing with  a  rotary  cutting  machine  built  into  the  front  of 
the  shield.  This  machine  and  its  use  were  illustrated 
in  Enginering  News  of  Nov.  5,  1914,  and  Jan.  7,  1915. 
The  machine  continued  in  use  in  the  land  heading  for 
about  half  the  length  of  the  tunnel.  It  was  removed  in 
December,  1915,  and  the  rest  of  the  work  was  done  by 
hand  excavation. 

The  immediate  reason  given  for  abandoning  the  ma- 
chine was  a  change  in  the  nature  of  the  ground.  Subse- 
quent experience  showed,  however,  that  hand  excavation 


FIG.  3.     CONCRETE  BLOCKS  IN  PLACE  IN  TUNNEL 

gave  nearly  as  rapid  progress  with  the  same  number  of 
men,  was  free  from  liability  to  interruption,  avoided  the 
use  of  electric  motors  at  the  face  and  saved  the  operating 
cost  of  the  machine. 

Hand  excavation  was  done  with  clay  knives — semicircu- 
lar drawknives  fitted  with  15-in.  spade  handles,  as  illus- 
trated in  Engineering  Neivs,  Aug.  24,  1916.  It  M'as  done 
in  two  lifts.  The  upper  half  of  the  face  was  first  cut 
ahead,  the  men  working  on  a  scaffold  of  a  few  planks  sup- 
ported at  the  rear  by  a  permanent  platform  built  in  the 
shield  ring,  and  at  the  front  by  gains  cut  in  the  clay  face. 
The  entire  distance  of  advance  of  the  shift,  up  to  three  or 
four  rings  of  blocks  (4i/2  to  6  ft.),  was  excavated  in  the 
upper  half.  Then  the  planks  were  removed  and  the  lower 
half  was  excavated.  When  the  advance  exceeded  three 
rings  (it  reached  eight  rings  per  shift),  one-half  was  exca- 
vated and  the  corresponding  rings  were  set,  and  then  the 
second  half  of  the  advance  was  cut  out. 

The  regular  heading  gang  consisted  of  8  to  12  men,  four 
working  in  the  face  (three  cutting  and  one  passing  the  pigs 
of  clay  back  to  the  shield  platform),  and  the  others  pass- 
ing clay  from  the  shield  platform  to  muck  cars  and  hand- 
ling the  cars. 


In  tlie  block  lining  resides  one  of  the  main  innovations 
adopted  by  the  engineers  of  this  tunnel,  'i'he  blocks  were 
used  as  a  substitute  for  the  brick  lining  of  the  earlier 
intake  tunnels  at  Cleveland.^  Ordinarily,  cast-iron  seg- 
niental  lining  is  used  when  the  shield  method  of  advance 
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PIG.   4.     SKETCH  SHOWING  CONCRETE  BLOCK  DESIGNED 
BY  CITY'S   ENGINEERS 

is  adopted,  but  the  high  cost  of  cast-iron  lining  made  some 
other  solution  desirable  in  this  case. 

A^arious  patented  concrete  blocks  were  considered,  and 
the  Parmley  block  was  used  for  2,500  ft.  of  the  land 
heading.  The  city's  design  was  then  adopted,  however, 
and  was  used  for  the  rest  of  the  work.  It  was  laid  with 
rings  breaking  joints  (Fig.  4),  whereas  the  Parmley  block 
was  laid  with  continuous  longitudinal  joints.  The  delay 
and  inconvenience  of  placing  reinforcement  in  the  ring 
joints  were  factors  in  changing  over  to  the  city  design  of 
block. 

The  lining  is  111/2  in.  thick  and  each  ring  is  18  in.  long. 
Other  dimensions  are  given  in  Fig.  4.  There  are  six 
blocks  to  the  ring,  all  alike.  Xo  taper  rings  were  molded, 
but  filler  pieces  were  used  to  make  the  slight  adjustments 
required  on  account  of  the  blocks  building  longer  on  one 
side  or  on  top. 

As  the  blocks  are  equal,  the  sixth  block  of  a  ring  can 
not  be  placed  until  the  shield  has  advanced  another 
shove.  For  this  reason,  generally,  the  upper  jacks  of  the 
shield  were  not  used,  which  resulted  in  less  compression 
of  the  lining  at  the  top  and  therefore  a  tendency  of  the 


PIG.  5.   SECTION  SHOWING  ARRANGEMENTS  FOR 
HANDLING  MATERIALS  AT  TUNNEL  FACE 

rings  to  lean  forward  successively  more.  In  some  parts 
of  the  work,  it  was  therefore  necessary  to  insert  2-  to  4-in. 
fillers  at  the  bottom  about  every  50  ft.  In  the  crib  head- 
ing, a  temporary  wooden  key  block  was  generally  placed 
to  get  the  use  of  all  the  jacks.  This  was  replaced  by  a 
concrete  block  as  soon  as  the  next  shove  was  made. 


iThese  include  a  5-ft.  tunnel  6,600  ft.  long- completed  in  1874; 
a  7-ft.  tunnel  of  the  same  length  built  in  1888-'90;  and  a  9-ft. 
tunnel  5  mi.  long-  completed  in  1903. 
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A  point iii.LT  i;""K  ^^orkcd  li>0  It.  oi"  more  liiick  iVoiii  tlic 
.sliii'lil,  iilliiiii"  nil  joints  showing  cm  tlic  inside  iind  pro- 
ducing" a  sinuot.li.  liniislicil  suil'arc.  'I'lic  invci-f  was 
|>oiiit('d-up  in  sonic  cases  by  a  sepai'atc  ;4an^^  workin;^^ 
well  back  of  the  first.  'I'liis  second  j^anj,'  cleaned  tiie  hoL- 
toni  (under  tlio  track)  and  pointed-up,  Jeavinj^f  (lie  tuii- 
lu'l  in  a  practically  llnislied  condition. 

'IMie  hi^h  jack  ])n'ssuri'  often  rtMiuired  in  sh()viii<;  llie 
shield  j)roduced  a  certain  amount  of  splittin<^  and  spall- 
injj:  of  the  blocks.  When  spallino:  occurred,  it  was  jj^en- 
erallv  at  the  rear  edijo  of  the  leading  ring,  where  the  raised 
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FIG.  6.  ARRANGEMENTS  FOR  DRAWING  GAS 
FROM  TUNNEL 

herders  of  the  ring-joint  mortise  tended  to  spall  away. 
Sometimes  unequal  bedding  of  the  leading  block  against 
the  two  blocks  back  of  it  led  to  transverse  cracking  or 
breaking  of  the  block  against  which  the  jack  bore.  Not 
many  of  these  cases  were  considered  serious  enough  to  re- 
quire cutting  out  the  cracked  block.  In  such  cases,  how- 
ever, the  work  was  done  at  some  point  back  in  the  tunnel 
rather  than  stop  the  heading  progress  to  replace  the  block 
at  once. 

Handling  Blocks  and  Muck 

Handling  the  blocks  into  place  in  the  ring  was  done  by 
a  pneumatic  erector,  a  jack  pivoted  at  the  front  of  a  gantry 
frame  dragged  along  by  the  shield.  The  erector  was  illus- 
trated in  Engmeering  News,  Jan.  7,  1915. 

About  14  ft.  back  of  the  erector  gantry  was  a  second 
gantry  frame,  for  unloading  the  blocks  from  cars,  as  the 


FIG.    7.     VIEW   OF   LAKE   CRIB 

erector  gantry  was  too  low  for  running  these  cars  through. 
An  I-beam  runway  extended  forward  from  the  top  of  the 
rear  gantry,  under  the  erector  gantry  to  its  forward  end ; 
a  chain-block  trolley  running  on  the  I-beam  lifted  a  block 
from  the  car  (two  blocks  were  loaded  on  a  flat-car,  one  on 


top  of  tlie  otber)  and  skidded  it  I'oi-ward  to  a  |)osition 
under  the  erector. 

iMiick  cars  were  loaded  under  the  erector  gantry  on  the 
side  opposite  the  block  runway.  .\  steel  |)late  placed  in 
the  space  between  tlie  two  gantries,  between  tli(!  outer  rails 
of  the  two  tracks,  allowed  cars  to  be  transferred  from  the 
right-hand  em|)(y  track  to  the  left-hand  loading  track 
and  yet  allowed  loaded  cars  to  be  run  siraight  hack  on 
tlie  track  for  outgoing  full  cars. 

The  two  gantries  and  the  j)Iate  Ixdween,  together  with 
tracks,  were  hitched  together  and  to  tlu!  shield,  so  that 
they  weri!  dragged  forward  as  the  shield  was  sliov(!(l,  and 
kept  all  ])arts  in  proper  relation. 

A  single  track  was  laid  in  the  tunnel,  with  passing  sid- 
ings at  intervals.  Haulage  was  done  by  conifinissed-air 
locomotives  in  the  long  air  section  of  the  land  heading, 
and  by  a  gasoline  locomotive  in  the  7,000-ft.  free-air  ap- 
proach through  the  old  7-ft.  tunnel.  Charging  stations  for 
the  compressed-air  locomotives  were  placed  at  ^2-^^-  ^^- 
tervals. 

In  the  crib  heading,  a  300-ft.  hauling  rope  pulled  by 
electric  hoist  was  used  to  overcome  an  upgrade  against 


FIG.    8.      SANDY   SEAM  IN  CLAY,   CRIB  HEADING 

loaded  cars;  but  after  the  complete  banishing  of  electric 
equipment  from  the  compressed-air  sections  because  of 
explosion  danger,  the  cars  were  pushed  by  hand. 

The  work  throughout  was  run  in  three  shifts  of  7  to  8 
hr.  each,  but  only  the  day  shift  carried  pointing  and 
cleaning  gangs.  The  rate  of  pay  for  compressed-air  work 
was  .$-l:..50  during  the  larger  part  of  the  work.  There  was 
no  Sunday  work. 

Marsh-Gas  Difficulties 

The  common  occurrence  of  marsh  gas  in  the  Cleveland 
clay  w^as  known  before  the  tunnel  was  started,  and  some 
of  the  exploration  holes  had  encountered  traces  of  gas. 
The  explosion  danger  was  therefore  well  known.  From 
the  beginning,  open  lights,  matches  and  similar  sources  of 
ignition  w^ere  barred,  and  these  precautions  were  enforced 
more  strictly  as  the  work  proceeded  and  an  occasional  in- 
flow of  gas  was  found. 

The  gas  occurred  in  an  erratic  manner.  Often  the  seep- 
age was  strong  enough  to  make  a  blowing  noise.  If  in  the 
invert,  it  would  bubble  up  through  the  slight  amount  of 
shield  drainage  that  collected  at  the  cutting  edge  in  the 
bottom  of  the  face. 
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The  biggest  inflow  was  struck  in  the  cril)  heading  by  the 
afternoon  shift  on  Saturday,  July  22,  191(5.  The  work- 
men on  the  night  shift  at  the  face  were  so  much  bothered 
by  the  quantity  of  gas  (which  reduced  the  oxygen  by  di- 
lution, the  marsh  gas  having  no  directly  poisonous  effect) 
that  they  had  to  stop  work  after  a  few  hours.  An  8-ft. 
summit  in  the  tunnel  about  halfway  out,  TJ^O  ft.  from  the 
airlock,  made  it  dillicult  to  g(>t  in  or  out,  as  the  gas 
pocketed  at  the  summit;  yet  the  shift  got  out  safely. 

The  Gukat  Explosion 

An  air  vent  was  placed  in  the  low-pressure  compressed- 
air  line  at  the  summit  the  next  day  (Sunday),  dui-ing 
which,  as  usual,  work  was  suspended.  No  shifts  went  in 
on  Monday,  but  work  was  to  be  resumed  at  midnight  Mon- 
day.    The  shift  went  in  at  8  p.m.,  so  as  to  get  through 


PIG.  9.     SLIP  SEAM  IN  CLAY  FACE,  AND  USE  OP  KICKING 
STRUT  TO  TURN  SHIELD  (LAND  HEADING) 

earlier  because  of  survey  work  which  the  acting  foreman — 
S.  H.  Yokes,  a  civil  engineer  in  charge  of  the  survey  work 
in  both  headings— had  to  do  the  next  day. 

About  an  hour  later  the  air-pressure  gage  in  the  engine 
room  was  reported  to  be  erratic,  having  jumped  to  30  lb. 
suddenly  and  then  gone  back.  The  superintendent  went 
down  and  found  the  lock  closed,  and  the  lock  tender  inside 
the  tunnel  trying  to  open  the  inner  door.  Some  time 
later  this  man  released  the  door  and  got  out,  with  the 
report  that  something  had  happened. 

Two  rescue  gangs  that  went  in  were  overcome ;  nearly 
every  man  in  each  died.  The  leader  of  the  second  gang 
reached  the  summit,  and  lay  there,  kept  alive  by  the  air 
vent,  for  four  or  five  hours  before  a  party  with  smoke 
helmets   brought   him    back. 

A  rescue  party  from  the  Pittsburgh  Bureau  of  Mines 
station  arrived  half  a  day  later  and  took  charge  of  rescue 
and  safety  arrangements. 

The  something  that  had  happened  in  the  tunnel  was  a 
great  gas  explosion  in  the  forward  half,  probably  extend- 
ing from  the  face  some  800  ft.  back  to  the  summit.  It 
blew  out  half  a  dozen  large  sections  of  roof,  and  through 
these  holes  the  tunnel  was  filled  solid  with  muck  for  290 
ft.  It  killed  all  the  men  where  they  stood.  The  hoist 
at  the  summit  was  blown  15  ft.  back.  Ties  were  bunched 
solid,  25  in  a  group,  sheared  out  from  the  rail  spikes. 
Ties  far  back  near  the  airlock  were  broken  downward. 
Near  the  summit,  cable-hanger  hooks  were  bent  backward. 

Most  of  the  roof-arch  blocks  blown  out  by  the  explosion 
fell  into  the  tunnel.  A  few  blocks,  however,  were  never 
recovered.  They  probably  were  forced  out  into  the  sur- 
rounding clay. 

Closing  the  holes  in  the  lining  was  done  by  digging 
away  the  clay  enough  to  allow  placing  timbers  outside, 
supported  on  the  lining  at  either  end  of  the  break.  The 
holes  were  bricked  up,  on  inside  centering,  while  clearing 
of  muck  advanced. 


'{'he  coal-mine  men  sent  by  the  United  States  Bureau  of 
]\!ines,  headed  by  W.  J.  German,  stopped  the  replacement 
of  electric-light  wires  which  was  in  ])rogress  the  day  after 
tlie  explosion,  and  thereafter  banished  all  electric  circuits 
and  motors  from  the  tunnel.  The  erector-traversing 
motor,  which  is  thought  to  have  furnished  the  spark  for 
the  explosion,  was  replaced  by  a  chain-geared  air  motor. 
Storage-battery  headlight,s  were  provided  for  general  il- 
lumination at  the  working  points,  and  storage-battery 
cap  lights  were  fui'nished  lo  the  men.  'I'lu!  only  electric 
cii'cuit  allowed  was  a  single  tele])hone  line  from  shafthouse 
to  heafling.  At  times  of  especially  heavy  gas  flow  even  this 
was  disconnected. 

Coal-Mi  MXG  Safkty  Precahtioxs 

Tests  of  the  tunnel  air  were  instituted.  Samples  from 
points  near  the  gas  "blowers"  and  from  various  other  se- 
lected points  were  taken  at  the  start.  These  showed  alarm- 
ingly high  percentages  at  some  points;  as  much  as  17% 
was  found  at  the  face,  before  resumption  of  driving. 
When  no  gas  traps  had  yet  been  put  in,  a  large  part  of 
the  tunnel  was  at  times  filled  with  a  gas  mixture  of  explo- 
sive proportion  (4  to  12%),  producing  conditions  which 
were  in  the  highest  degree  dangerous.  Constant  inspec- 
tion by  safety  lamps  was  therefore  instituted,  firebosscs 
being  secured  from  the  Pittsburgh  coal-mine  region,  so 
that  there  was  a  man  on  duty  every  shift.  Vacuum-tube 
samples  of  the  tunnel  air  were  taken  weekly  and  sent  to 
the  Pittsburgh  station  of  the  Bureau  of  Mines  for  analy- 
sis.   The  gas  was  found  to  be  pure  methane  (CH^) . 

Gas  traps  were  placed  to  catch  the  larger  part  of  the 
gas  before  it  could  diffuse  through  the  tunnel.  ■  These 
are  sketched  in  Fig.  6.  The  main  trap  over  the  blower 
that  was  responsible  for  the  explosion  is  an  inverted  pan 
of  sheet  iron  placed  under  the  track  and  piped  to  the 


PIG.   10.      view  IN  crib  HEADING,   SHOWING   ROOF 

blow  line  by  3-in.  hose.  The  lining  joint  nearest  the; 
blower  was  left  open,  while  the  other  joints  were  calked 
and  pointed-up  tight.  This  arrangement  succeeded  in 
bringing  practically  all  the  flow  to  the  trap. 

Two  roof  traps  were  placed  in  the  crib  heading,  and  one 
in  the  land  heading,  at  200  to  400  ft.  back  of  the  face. 
These  are  sheet-iron  funnels  fitting  the  upper  segment 
of  the  arch  curve,  facing  toward  the  heading  and  piped 
at  llie  smaller  rear  end  to  the  blow  line.  As  the  air  move- 
ment in  the  tunnel  is  backward  toward  the  lock — the  low- 
pressure  supply  line  discharges  near  the  face — the  gas  is 
carried  toward  the  trap  and  is  drawn  off  by  the  suction. 

The  importance  of  these  precautions  was  made  evident 
at  every  test.     By  shutting  off  the  plug-cock  in  the  tee 
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wluMT  tho  trap  hose  cormcctcvl  to  llio  blowpipe,  mikI  (liiis 
stoppiiifij  1-lu'  suction  at  the  ti'ap,  the  floor  trap  sent  ji;as 
enough  into  the  tunnel  to  produce  an  explosive  mixture 
several  I'oet  away  (as  shown  hy  sal'ety-lanip  test )  within  a 
minute  or  two. 

Estinuites  of  the  rate  of  gas  inflow  at  the  main  hlower 
of  tlie  crib  heading  indicated  that,  when  not  ti-appcd,  it 
tilled  half  the  length  of  the  crib  beading  with  an  e\|)losive 
mixture  in  the  upper  half  of  the  tunnel  in  one  hour. 

ClKAKIXO  TUK  SlIIKLD  BY   WaTKU  J  KTS 

The  north  shield  (crib  heading)  was  found  to  have  an 
abnormally  higli  jacking  resistance  when  work  was  re- 
sumed after  the  explosion.  Soon  it  was  noticed  also  that 
the  new-  lining  i)laced  back  of  the  shield  tended  to  spread 
several  inclies,  as  soon  as  the  tail  of  the  shield  moved  olf 
it.  The  shield  evidently  was  dragging  along  a  rough 
skin  of  caked  material  that  resulted  in  leaving  excessive 
voids  behind  the  sliield. 

Indications  of  shnilar  trouble  having  appeared  in  the 
driving,  the  conchision  was  reached  that  some  grout  had 
adhered  to  the  shell  of  the  shield  at  the  time  of  starting 
from  the  shaft,  when  a  little  grouting  had  been  done. 
This  skin  of  grout,  apparently,  caught  some  of  the  sur- 
rounding clay  during  the  long  stoppage  of  the  sliield  after 
the  explosion,  and  dragged  this  clay  along. 

To  cure  the  trouble,  the  crib  superintendent,  J.  K. 
Johnston,  led  three  ^-in.  jet  pipes  forward  to  the  cutting 
edge  and,  bending  them  around  the  edge,  shoved  them  back 
5  or  6  ft.  Two  of  these  were  at  the  horizontal  center 
line  and  one  at  the  bottom.  By  forcing  water  at  high 
pressure  through  the  pipes  just  before  the  shove,  it  was 
hoped  to  lubricate  the  skin  of  the  shield  and  prevent  ad- 
hesion of  clay.  The  scheme  succeeded.  The  trouble  with 
spreading  of  the  lining  disappeared. 

Similar  trouble,  of  lesser  degree,  in  the  land  heading 
resulted  in  the  jet-pipe  system  being  adopted  here  also. 
It  proved  particularly  useful  in  helping  to  swing  the  shield 
around  a  sharp  curve  which  was  necessary  to  bring  the 
two  headings  to  junction. 

Serious  Faults  in  Alignment;  180-Ft.  Divergence 

The  tunnel  was  rather  irregular  in  its  course  from  the 
start,  both  in  grade  and  in  line.  The  land  heading  di- 
verged laterally  from  true  line  in  the  first  two  or  three 
thousand  feet  by  amounts  of  several  feet  to  one  side  and 
the  other.  In  grade  it  was  not  quite  so  erratic  at  first, 
but  before  Sta.  40  was  reached  it  dipped  down  4  or  5 
ft.  below  grade. 

The  initial  troubles  were  caused  by  the  heading  fore- 
men's inability  to  control  the  shoving  of  the  shield.  The 
irregularity  of  the  forward  face  of  the  lining  blocks— 
which  afforded  no  such  definite  plane  as  the  machined  face 
of  a  cast-iron  lining  ring — was  a  factor  in  this. 

Further,  the  blocks  crowded  back  a  little  as  the  jack 
pressure  was  applied,  and  sometimes  they  spalled  or 
cracked,  as  already  mentioned.  The  fact  that  the  shield 
is  longer  than  its  diameter,  and  the  inability  to  use  the 
upper  jacks  because  of  omission  of  the  key  block  of  the 
last  ring,  contributed  toward  making  the  shield  hard  to 
manage. 

Worse  divergences  started  before  the  end  of  the  first 
mile.  Beginning  about  Sta.  45,  the  tunnel  took  an  irregu- 
lar course,  bearing  off  to  the  east  of  true  alignment,  di- 
verging more  or  less  in  ratio  of  distance,  until  at  Sta.  66 


it  was  aixiut  110  ft.  off  line.  Thence  to  Sta.  H(\  its  coui'sc 
was  roughly  pai'allel  to  the  true  line  (at  about  170  ft.  dis- 
tance). In  the  next  half  mile  it  made  partial  recovery, 
getting  back  to  within  about  100  ft.  of  its  intended  loca- 
tion. Its  course  then  I'aiiged  Ix^tween  I  10  and  i;}5  ft. 
olf  the  t  rue  line. 

'I'he  grade  of  the  tunnel  is  also  ii'i'cgular,  but  much 
less  so  than  the  alignment.  The  lowest  and  highest  points 
are  about  (i  ft.  below  and  above  the  int(!nded  grade,  and 
in  place  of  the  intended  very  flat  drainage  gradient  toward 
the  outer  end  of  the  tunnel  (to  bring  any  entrained  air 
to  the  pumping  station)  thei-e  is  a  reverse  grade  on  some 
sections.  The  maximum  slope  is  nearly  1%  up,  in  the 
outwai'd  direction,  and  this  pi'cvails  on  a  lengtli  of  about 
(iOO  ft. 

These  great  divergences  of  the  tunnel  are  in  part  ex- 
])lained  by  the  statement  that  for  many  months  the  men 
at  the  shield  had  no  alignment  marks  set  for  them  within 
1,000  ft.  of  th(>  face.  There  was  only  a  single  survey  engi- 
neer for  the  tunnel,  and  he  had  to  work  most  of  the  time 
with  no  assistance  beyond  that  of  a  borrowed  tunnel  work- 
man. The  survey  work  was  done  under  the  hampering 
conditions  of  an  unusually  long  compressed-air  section, 
where  the  atmosphere  often  was  badly  fogged  by  the  dis- 
charge of  the  compressed-air  locomotives. 

Proof  that  lack  of  alignment  marks  near  the  face  had 
much  to  do  with  the  divergence  from  line  is  found  in  a 
comparison  of  the  conditions  as  to  line  and  grade.  A  sim- 
ple device  for  checking  the  downward  or  upward  inclina- 
tion of  the  shield  was  provided,  in  the  form  of  a  carpen- 
ter's level  hung  longitudinally  in  the  shield.  The  heading 
foreman  could  read  the  level  at  all  times,  before  and  after 
the  shove,  and  thus  knew  whether  he  was  headed  up  or 
do^vn.  With  respect  to  line,  on  the  contrary,  there  was  no 
guidance  whatever.  Through  a  large  part  of  the  con- 
struction no  sighting  points  were  set  in  the  tunnel, 
and  no  sighting  line  was  provided  in  the  shield  by 
which  its  direction  of  pointing  could  have  been  judged  if 
there  had  been  center-line  marks  within  sighting  distance. 

The  crib  heading  experienced  divergences  somewhat 
similar  to  those  of  the  land  heading,  but  much  smaller. 
Laterally  it  remained  fairly  straight;  its  grade  conditions 
were  bad.  A  summit  of  about  8-ft.  height  occurs  near 
Sta.  6  -\-  50,  and  in  the  next  four  or  five  hundred  feet  the 
tunnel  goes  down  again  nearly  to  true  grade  line. 

When  the  two  headings  approached  within  about  1,500 
ft.  of  junction,  a  new  set  of  careful  surveys  was  made 
by  E.  Statham,  an  experienced  tunnel-survey  engineer. 
With  the  data  thus  obtained,  the  positions  of  the  two 
headings  were  computed  and  a  reverse-curve  course  was 
laid  out  to  bring  them  to  junction.  A  grade  of  some 
3^^%  was  required  on  this  course,  the  land  heading  de- 
scending and  the  crib  head  ascending  to  the  junction. 

That  the  shields  could  be  managed  with  a  high  degree 
of  precision  was  demonstrated  when  the  headings  swung 
around  the  curves  (of  about  180-ft.  radius).  The  shield 
of  the  crib  heading  was  brought  around  this  curve  excel- 
lently, with  no  other  means  than  the  jacks  and  jetting 
pipes.  In  the  land  heading,  however,  it  was  thought  neces- 
sary to  use  a  kicking  strut,  a  12xl2-in.  timber  from  the 
cutting  edge  at  the  inside  of  the  curve  to  an  abutment 
placed  against  the  opposite  side  of  the  face  excavation. 

The  headings  were  holed  through  on  Dec.  14,  1916,  and 
the  shields  brou^rht  together  later. 
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'Jlie  tunnel  was  designed  and  its  construction  begun 
under  C.  F.  Schulz,  Commissioner  of  Water,  assisted  by 
C.  1*.  Jaeger,  Deputy  Commissioner.  Mr.  Schulz  resigned 
early  in  191G,  when  over  half  the  length  of  the  tunnel 
had  been  driven,  and  Mr.  Jaeger  was  in  full  charge  until 
he  in  turn  resigned,  in  September.  The  tunnel  was  com- 
pleted under  the  administration  of  G.  B.  Dusinberre, 
Commissioner,  and  J.  T.  Martin,  Deputy  Commissioner. 
Throughout  the  work,  G.  C.  Van  Duzen  was  Superin- 
tendent. 

The  tunnel  was  originally  estimated  to  cost  about  $900,- 
000,  and  because  this  was  some  12%  below  the  lowest  bid 
obtained  from  a  contractor,  the  city  undertook  the  work 
by  its  own  labor.  The  actual  cost  of  construction  is 
known  to  exceed  the  advance  estimate  considerably,  but 
no  figures  are  available. 


Ruin  and  Recovery  of  Saratoga 
Mineral  Springs 

By  Charles  G.  Anthony* 

Far  back  in  the  early  ages  of  geologic  time  a  fault  oc- 
curred in  the  complicated  strata  of  rocks  and  other  de- 
posits overlying  the  original  gneiss  on  the  site  of  what 
now  is  Saratoga,  N.  Y.  Along  the  line  of  this  fault,  which 
runs  generally  northeast  and  southwest  with  a  trend  to 
the  west,  the  rocks  on  the  westerly  side  of  the  crack  were 
displaced  from  their  counterparts  on  the  easterly  side  for  a 
distance  of  approximately  250  ft.  Through  this  break  in 
the  layers  of  the  earth's  surface  the  waters  of  the  springs 
of  Saratoga  first  reached  the  surface.  Along  this  fault 
and  on  its  east  side  every  Known  spring  of  the  Saratoga 
system  is  now  to  be  found.  Many  deep  wells  were  drilled 
on  the  west  side  of  the  fault,  but  only  soft  pure  water 
was  found,  while  only  a  few  feet  across  the  fault  on  the 
east  side  the  drill  always  releases  highly  carbonated  min- 
eral water.  Many  such  mineral  wells  have  been  drilled, 
and  at  the  present  time  all  the  springs  and  bores,  about 
150  in  number,  are  found  in  a  narrow  belt  about  2,000  ft. 
wide  paralleling  the  fault  for  a  distance  of  4^/2  mi. 

About  20  years  ago  a  company  located  at  Saratoga  and 
started  to  separate  the  carbonic  acid  gas  from  the  water, 
liquefy  it  and  place  it  on -the  market  in  20-  and  50-lb. 
tubes.  The  gas  business  was  highly  profitable.  Other  gas 
companies  located  at  Saratoga.  The  natural  flow  from 
the  springs  and  wells  could  not  satisfy  the  demand ;  deep- 
well  pumps  were  installed,  and  for  a  period  of  15  years 
they  were  operated  day  and  night.  One  company  pumped 
390,000  gal.  of  water  daily.  There  were  five  companies 
operating.  Springs  that,  from  the  earliest  times  of  their 
uncertain  tradition,  had  been  bubbling  and  efl^ervescing 
ceased  to  flow.  Springs  that  spouted  jets  of  water  50  ft. 
into  the  air  died  out,  and  the  orifices  became  dry  holes 
crowned  with  cones  of  tufa.  As  the  mineral-water  level 
receded,  the  pump  barrels  were  lowered  deeper  and  deeper 
until  at  the  end  of  20  years  the  commercial  bandits  had 
ravished  one  of  nature's  most  wonderful  laboratories,  so 
slowly  constructed  through  the  ages  of  layer  upon  layer 
of  rock  deposit. 

The  extent  of  the  depletion  was  exactly  determined 
five  years  ago  after  the  State  of  New  York  by  condem- 


nati(m  took  possession  of  the  (J 10  acres  of  property.  In 
October,  1911,  all  pumping  was  stopped  by  the  state.  The 
gas  plants  were  dismantled,  and  several  men  were  em- 
])loyed  to  measure  the  water  levels  in  the  well.  For  the 
first  few  days  after  pumping  stopi)ed,  the  measurements 
were  taken  hourly;  later  on  they  were  taken  daily,  and 
finally  as  the  rise  became  less  pronounced  the  readings 
were  taken  once  a  week.  Curves  showing  the  rise  in  water 
level  were  plotted  for  each  of  the  110  wells.  All  the  curves 
are  of  the  same  character,  so  only  two  are  reproduced  here. 
These  two  wells,  P  and  No.  6,  are  II/2  mi.  apart  and  are 
separated  by  the  deep  valley  of  Coesa  Creek. 

The  chart  shows  that  at  the  time  the  pump  barrels  were 
drawn,  in  October,  1911,  the  water  level  was  182  ft.  below 


1911 


1912 


1913 


o  z  o  -:> 


•<   IT)  O  Z.C1  -3 


-3  -3   •<  1/)   o 


40- 
60 
'  80; 
100- 
120- 
UO- 


180^ 


, 

\       \ 

WLLNO^ 

t^ 

^ 

^ 

^ 

- 

^ 

^ 

^ 

^ 

Lt 

f' 

WELL,P\ 

^ 

^ 

^ 

<^ 

WELL 

mi 

/ 

''K' 

"^ 

LL 

P 

/ 

■■-WELL  P 
■■■VJELL  N(. 

76. 

L_ 

♦Chief  Engineer,  State  Reservation,  Saratoga  Springs,  N.  Y. 


RISE   IN  WATER   LEVEL  OP   TWO   SARATOGA   WELLS 
AFTER  PUMPING   WAS   STOPPED 

the  top  of  the  casing.  Both  of  these  wells  when  first 
drilled  flowed  naturally  at  the  mouth  of  a  6-in.  casing. 
There  has  been  no  change  in  the  water  level  since  Janu- 
ary, 1914,  showing  that,  2.2  years  after  pumping  stopped, 
the  water  reached  its  maximum  elevation.  The  ratio  of 
gas  to  water  is  not  now  as  great  as  it  was  when  pumping 
started  20  years  ago,  or  these  two  wells'  would  now  be 
flowing.  The  mineral  content  of  a  few  of  the  springs  was 
so  depleted  that  at  the  present  rate  of  change  these  springs 
will  not  reach  their  noiTnal  mineral  content  for  25  to  30 
years,  and  as  a  paradox  some  of  the  springs  are  now  higher 
in  mineral  than  when  pumping  started. 

ObtainiiiKT  Potash  from  Seaweed  in  the  Sargasso  Sea  is  a 
project  which  is  to  be  undertaken  by  W.  S.  Warner  of  Tampa, 
Fla.  Mr.  Warner  was  foi-merly  a  sea  captain,  and  has  also 
done  work  in  the  development  of  the  Florida  phosphate  de- 
posits. He  plans  to  build  an  8,000-ton  vessel  of  reinforced 
concrete,  300  ft.  in  length,  50  ft.  beam,  and  24  ft.  depth  of  hold. 
The  vessel  is  to  be  subdivided  by  bulkheads  into  water-tight 
compartments,  and  is  to  be  equipped  with  machinery  for 
hoisting  the  seaweed  from  the  ocean  and  reducing  it  to 
ashes.  As  the  seaweed  is  raised  from  the  water,  it  will  be 
run  through  three  successive  sets  of  heavy  rolls  which  will 
remove  85%  of  the  surplus  water  which  it  contains.  After 
passing  through  rotary  drying  kilns,  the  seaweed  will  be 
burned  and  the  ashes,  in  which  the  potash  content  is  concen- 
trated, will  be  discharged  into  the  hold  of  the  vessel.  The 
equipment  is  planned  to  be  capable  of  hoisting,  drying  and 
burning  enough  seaweed  to  produce  200  tons  of  ashes  per  day. 
Captain  Warner  claims  that  the  Sargasso  Sea  is  a  region  of 
such  continuous  calm,  with  freedom  from  both  wind  and  wave, 
that  the  work  can  be  carried  on  continuously  without  inter- 
ruption, and  there  will  be  no  difficulty  in  transferring  the  ac- 
cumulated ashes  from  the  seaweed-gathering  barge  to  the 
steamers  which  will  visit  it  regularly  to  transport  the  ashes 
to  shore.  The  amount  of  seaweed  in  the  Sargasso  Sea  is  so 
vast  as  to  be  beyond  estimation.  Steamers,  however,  can 
navigate  the  sea  and  the  patches  of  seaweed  in  it  are  not 
continuous. 
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Rock-P'ill  Dam  Has  Timber  lace 

Hy   Kknnk'I'ii   a.   IIi:i;()\* 

A  low  rock-Cillcd  daiii  in  \vhicii  llic  iipstrcani  face  is 
well  iirotcclcd  hy  a  heavy  plaiikiii^u'  lias  i-fcciitly  iu'cii  eoii- 
striieted  on  (he  (ioose  Lake  X'alley  Irriiialion  System  in 
Oivn'on. 

The  pfincipal  soui'ci'  of  wafer  for  (lie  system  is  Drews 
CnH'U,  whirh  has  a  drainaiie  area  ol'  211  s(j.mi.  ui'  moun- 


De+ail  of  Top 
be+w.  Pos+s 

FIG.    1.      SECTION   THROUGH    DRRWS    DAM,    GOOSR    LAKE 
VALLEY   IRRIGATION   DISTRICT   IN  OREGON 

tain  country  west  of  the  valley.  The  montlis  of  heaviest 
stream  diseharge  are  April  and  ^lay,  which  in  this  lo- 
cality are  hefore  the  irrigation  season.  After  the  middle 
of  the  latter  month  in  normal  years  the  flow  is  very  little. 
To  conserve  the  entire  stream  discharge 
for  irrigation  and  power  purposes  a 
large  rock-fill  dam  has  heen  constructed 
in  a  narrow  canon  on  the  creek  about 
8  mi.  above  its  outlet  into  Goose  Lake. 
The  dam  consists  of  a  rock  fill  G5  ft. 
high,  with  downstream  slope  of  1  on 
Ito,  a  10-ft.  crown  and  a  reservoir  side 
sloping  at  2  on  1.  It  will  impound 
62,000  acre-feet  and  backs  water  up 
Drews  Creek  8  mi.  The  main  portion 
of  the  fill  consists  of  only  the 
larger  rock  from  the  hillside  quarries 
(Fig.  3).  In  finishing  the  fill,  how- 
ever, all  the  material  from  the  bor- 
row   pits    was    used.      The    reservoir 


side  of  Ihc  111!  is  hand-placed  dry  wall  .5  ft. 
thick  at  the  ciouii  and  having  its  hack  slope  3  on 
1.  On  lop  of  (his  is  a  doidilc-thickness  ])lank  facing  tied 
to  ihc!  bedrock  in  the  creek  bottom  and  sides  with  a 
masonry  and  coiiercte  euloU'  wall.  This  culoir  was  placed 
in  such  a  manner  tliat,  if  at  any  time  in  the  future  it 
is  desired  to  rei)lace  the  timber  face  with  a  reinforced- 
eoncrote  face,  it  can  be  done  without  any  material  altera- 
tion in  the  present  construction  c^xcejjt  removing  the  tim- 
ber fa('e.  At  the  time  this  work  was  done  a  concrete 
face  was  considered,  but  the  Ui^o  of  concrete  on  any  large 
scale  was  prohibited  on  account  of  the  fact  that  the 
nearest  railroad  point  was  (15  mi.  fi'om  the  dam  site.  It 
is  i)robal)ly  just  as  well  that  the  timber  face  was  placed 
instead  of  a  concrete  one,  as  it  is  serving  its  purpose  very 
well  and  also  because  some  settlement  has  taken  place 
in  the  1111,  which  might  have  caused  openings  in  a  face 
of  concrete,  but  has  not  harmed  the  more  elastic  tim- 
ber face.  On  the  upstream  side  of  the  cutoff  wall  in  the 
creek  bottom  an  earth-fill  was  placed  to  insure  against 
any  seepage  at  that  point. 

A  spillway  120  ft.  wide,  with  its  lip  9  ft.  below  the 
crest  of  the  dam,  was  excavated  through  the  solid  rock 
on  the  north  side  of  the  dam. 

■  The  main  reservoir  outlet  consists  of  an  unlined  tun- 
nel through  the  canon  wall  around  the  south  end  of  the 
fill.    Two  2x5-ft.  Coffin  gates  set  in  a  shaft  near  the  up- 


*Chief  Engineer,  Goose  Lake  Valley  Irri- 
gation Co.,  Lakeview,  Ore. 


FIG.    3. 


VIEW    SHOW^ING    RELATIVE    SIZE    OP    ROCK    IN 
LOWER  PART  OF  DREWS  DAM 


FIG.  2.     UPSTREAM  PLANK  FACING  TO  DREW'S   ROCK-FILL  DAM 

per  end  of  the  tunnel  form  the  principal  control  works. 
A  smaller  outlet  designed  for  power  purposes,  a  36-in. 
steel  pipe,  is  embedded  in  concrete  and  masonry  through 
the  center  of  the  dam.  A  36-in.  sluice  gate  on  the  upper 
end  of  the  pipe  controls  the  flow^ 


Refitting  an  Oil-Burnins  Ship  for  Coal  is  not  an  immensely 
difficult  operation  if  means  are  provided  for  carrying  coal 
fuel.  The  change  in  the  boilers  consists  merely  of  removing 
the  burners  and  oil  piping,  air-controlling  mechanism  and 
special  brickwork,  and  substituting  a  few  necessaries  such  as 
grate  bars  and  fire  doors.  Where  steam-atomizing  burners 
are  used,  the  grate  bars  and  bearers  are  usually  retained 
while  burning  oil,  and  merely  covered  with  a  protecting  layer 
of  firebrick.  George  Simpson,  naval  architect,  presents  in  the 
note  section  of  the  "Journar'  of  the  American  Society  of 
Naval  Engineers,  for  November,  some  rules  for  arranging  the 
bunkers  for  alternate  use  with  either  fuel.  Briefly,  the  cross 
bunker  is  to  be  arranged  adjacent  to  the  fire  room  and  is  to 
consist  of  two  thwartship  oiltight  bulkheads  of  predetermined 
capacity.  There  is  to  be  a  centerline  oiltight  bulkhead  di- 
viding the  cross  bunker  into  port  and  starboard  compart- 
ments, and  in  addition  there  should  be  partial  swash  bulk- 
heads extending  throughout  the  upper  half  of  the  bunker. 
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Nonfireproof  Institutional  Buildings  in  New 
York  City  Made  Safe  Against  Fire 


SYNOPSIS— Methods  employed  by  City  of  New 
York  in  making  safe  many  of  the  originally 
nonfireproof  institutional  buildings  under  the  De- 
partment of  Charities.  Main  reliance  is  on  vertical 
fireivalls,  which  in  case  of  fire  permit  ready  hori- 
zontal transfer  of  inmates  to  an  adjacent  safe 
section  under  same  roof.  Additional  protection 
in  the  way  of  signals,  pipe  lines,  chemical  engines, 
fireproof  doors  and  ivindoivs,  etc. 

With  the  award  of  the  contract  to  the  Werner-Huherty 
Co.  on  Nov.  2  for  the  remaining'  portion  of  the  work 
comprising  the  improvements  in  the  three  groups  of 
buildings    on    Blackwells    Island,    the    Kings    County 
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Heav^  lines  indicate  old  walls  utilized  as  fire  walls 
Letters  a  and  b  indicate  type  of  fire  doors 

FIG.    1.      PLAN    OF    CITY    HOSPITAL    BUILDING,    SHOWING 
OLD  WALLS  UTILIZED  AS   FIREWALLS 

Hospital  group  in  Brooklyn  and  the  isohited  buildings 
scattered  throughout  the  greater  city,  all  the  fire-protec- 
tion work  contemplated  in  the  Department  of  Public 
Charities  is  now  contracted  for.  Similar  work  in  the 
buildings  on  Eandalls  Island  and  in  the  New  York  City 
Farm  Colony  on  Staten  Island  was  completed  last  year 
under  contract  with  the  Spuyten  Duyvil  Construction  Co. 
Inasmuch  as  safety  to  life  problems  are  comparatively 
new  and  as  these  alterations  are  the  most  extensive  of 


large  occupanc^y  and  recommended  the  installation  of 
additional  water  mains,  pumps,  standpipes,  hose,  fire 
extinguishers,  etc.,  the  construction  of  numerous  outside 
fireproof  balconies  with  stairways,  outside  fire  escapes  both 
of  the  usual  patterns  and  of  the  helical-chute  type.  The 
total  estimated  cost  of  the  work  in  the  32  buildings  was 
$149,000,  and  this  amount  was  appropriated  for  the  pur- 
pose by  the  city. 

Before  advertising  for  bids,  however,  the  city  engaged 
H.  F.  J.  Porter  and  A.  L.  A.  Himmelwright  to  review 
the  findings  of  the  committee  and  make  a  further  detailed 
study  of  all  the  buildings  under  the  Jurisdiction  of  the 
department,  numbering  206.  From  their  report  most  of 
the  following  data  are  gleaned. 

General  Photection  Methods  Followed 

The  character  of  the  buildings  ranged  from  the  recently 
completed  fireproof  buildings  with  incombustible  floor 
finish,  trim,  etc.,  to  temporary  frame  structures ;  but 
the  large  majority  were  of  the  nonfireproof  type  three  to 
five  stories  high,  with  masonry  walls,  wood  interiors  and 
wood  roofs  covered  with  tin,  slate,  or  tar  and  felt 
roofing. 

The  varied  occupancy  of  the  buildings — from  infants 
to  adults  of  both  sexes,  including  the  feeble-minded, 
lilind,  aged,  and  helpless  hospital  patients — still  further 
complicated  the  fire-hazard  problems.  It  was  impossible, 
therefore,  to  follow  any  set  rule  in  the  treatment  of  the 
buildings;  each  had  to  be  considered  separately,  solving 
the  problems  presented  in  each  and  taking  advantage  of 
any  favorable  conditions  that  existed.  In  this  manner 
the  most  practical  and  economical  treatment  that  would 
provide  reasonable  safety  to  life  and  protection  to  property 
was  determined  for  each  building. 

In  nearly  all  the  larger  buildings  masonry  dividing 
walls  were  found,  which  originally  were  exterior  walls 
l)efore  wings  and  additions  were  built.     Such   of  these 


FIG.  2.     TYPICAL  BUILDINGS  TO  WHICH  FIREWALLS   HANE   BEEN  ADDED 

Buildings  at  New  York  City  Farm  Colony,   Staten   Island.     In    building-  on   left  new   firewall,    shown   projecting  above   roof, 
has  been  built.     In  building  on  right  an  existing  wall  has  been    made  into  a  firewall 


any  such  work  that  has  thus  far  been  undertaken,  a 
brief  history  and  description  of  them  will  be  of  interest. 
Immediately  after  the  Asch  Building  disaster  in  ]\Larch, 
1911,  the  late  M.  J.  Drummond,  then  Commissioner  of 
Charities,  became  solicitous  for  the  safety  of  the  help- 
less wards  of  the  city  filling  the  numerous  nonfireproof 
institution  buildings  in  his  department.  Upon  his 
request  a  survey  was  promptly  made  by  a  committee 
that  inspected  32   of  the  principal  buildings  having  a 


walls  as  occupied  strategic  positions  and  could  readily 
l)e  developed  into  and  be  utilized  as  firewalls  were  recom- 
mended to  be  so  converted.  In  this  manner  the  danger 
zone  from  fire  to  both  life  and  property  in  these  build- 
ings was  reduced  by  vertical  subdivision.  This  principle 
of  the  division  of  the  fire  hazard  by  utilizing  existing 
walls  or  firewalls  was  found  to  be  quite  generally  ap- 
plicable and  was  recommended  and  later  adopted  on  the 
grounds  that  it  secured  largely  increased  safety  at  less 
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cost  than  any  oMum-  jrcalnicnt  lliat  had  hrcii  previously 
su^^i'slod. 

The  report  also  eiuhraced  ii  complete  desiirn  I'm-  a 
firc-signal  system  I'or  all  the  huildiiins  in  eacji  tri-oup. 
This  syst(Mn  was  si)ocially  adapted  to  the  character  of 
the  occupants  and  sii;iuded  oidy  those  who  were  in  the 
dauiicr  zone  and  automatically  called  the  (ire-tiii:htin<,^ 
forces  to  the  lire  and    notilied   the  central  ollice. 

The  liiv  alarms  that  had  hccn  in  use  were  a  (;o(le  ol' 
whistles  hlown  from  the  hoilei-  plant  in  each  y-roup. 
These  were  pronounced  uiisuitalile  and  inadc(piate  he- 
eause  of  possihie  failure  and  always  delay  on  account 
of   the   necessity   of   telephoning   from   the   building   in 


FIG.    3.      FIREDOORS    AND    HORIZONTAL    EXIT,    INFANTS' 
HOSPITAL    BUILDING,    RANDALLS    ISLAND 

v.'hich  the  fire  occurred  to  the  boiler  plant,  and  the  un- 
necessary alarm  of  those  not  in  the  danger  zone,  the 
excitement  often  injuring  those  who  were  very  ill  and 
weak  and  retarding  their  recover}^ 

For  the  groups  of  buildings  on  Eandalls  Island  and 
the  Farm  Colony,  Staten  Island,  which  are  isolated  from 
the  city  fire  department  protection,  chemical  fire  engines 
and  special  local  fire-fighting  brigades  were  recommended. 
The  minor  fire  hazards  now  usually  designated  as  house- 
keeping conditions  were  all  pointed  out,  and  the  most 
practical  manner  of  eliminating  them  was  si;ggested  in 
the  case  of  each  and  every  building. 

This  report  was  approved  and  adopted  by  the  city, 
and  Messrs.  Porter  and  Himmelwright  were  engaged 
to  prepare  plans  and  specifications  and  to  supervise  the 
work  of  construction.  The  most  urgent  of  these  improve- 
ments were  contracted  for  and  completed  last  year,  and 
the  remainder  are  now  in  progress.  A  general  idea  of 
the  character,  location  and  number  of  the  buildings 
embraced  in  this  work  will  be  given  by  the  accompanying 
table.  The  total  contract  cost  of  the  protection  to  206 
buildings  was  $117,000. 

How  PKOTECTioisr  IX  City  Hospital  Is  Accomplished 
A   very   good   idea   of   the   manner   in   Avhich   all   the 
buildings  are  being  made  safe  can  be  obtained  bv  a  de- 
scription  of  the  treatment  of  a  few  that  are  typical. 

The  City  Hospital,  which  is  the  main  building  of  the 
City  Hospital  group,  will  be  an  excellent  illustration 
of  the  treatment  of  the  large  hospital  buildings.  A 
small-scale  floor  plan  is  reproduced  herewith  (Fig.  1). 
The  building  is  four  stories  and  basement  in  height. 
It  has  stone  walls,  wood  interior  and  a  wood  roof 
covered  with  slate.     Its  capacity  is  1000  beds,  and  its 


lUll.DINMiS  I'UOTKC'TKD  AfiAINST  FIUK  FOR  TIIK  DRPAIITMENT 
OK   rCIHI.IC   CUAUITIKS,    NKW    VOUK   CITY 

.\iiriil)fr  of 
KiiililiriKHt 

IllHlitU- 

Group  Lomtion  Clmrurtor  of  InnmtcH*  tioniil      Service 

City  Ilcmpital.  .  .  .  HIiickwrllH  IhIhiuI  (iciicriil   lioHi)itiil  and  15  5 

Hiiri^icul 
City  Homo    UlackwcllB  iHlniui  Akc(I,    blind,    nciirol-  23  9 

(iKicul 
Metropolitan    Iloupi-  niackwclb  Inland  (irnciMl  linHpital,  nut-  21  6 

tal  Kical,  ttilx'i'ciilnr 

KinnH  County  HoHpi-  Brooklyn.  CJcncial  lio.spital,  H\ir-  28  7 

ImI  K><'al,       ttihucn'ular, 

ancd,  lilind  and  crip- 
ples 
K.'iiidaliH  Inland KandallH  iHland..    Keeble-mimlcd      chil-  31  7 

dren 
r'anii  Colony Staten  iMland.  .  ..   Poor,  a^ed,  but  able-  14  6 

bodied 

Sea  \ie\v  Sanitarium.   Staten  Iwland  ... .  Tubercular 13  2 

Cuml)erland  .St Brooklyn General  lio.spital,  8ur-  2  I 

Kical,  infants 
Coney  Island Coney  Island. ...    General  lumpital,  sur-  4  2 

(jical 
Isolated  buililinns.    .    CJreater  New  Administration  build-  8  2 

York  inKS 

159  47 

Grand  total   =  206 
*  The   average   population   in    all    tlie  croups   is   about    17,000.  t  Service 

buildings  include  boiler  houses,  laundries,  workshops,  storehouses,  kitchens, 
bakeries,  garages,  stables,  etc. 

normal  ()ccu])ancy  when  filled  with  patients  is  from  1400 
to  1500  persons,  there  being  400  to  500  nurses,  attend- 
ants, surgeons,  visitors,  help,  etc.  A  large  number  of 
the  ])atients  are  bedridden  and  helpless.  The  standpipes 
are  connected  with  the  house  water-supply  system.  One 
fire-engine  company  is  located  near  the  middle  of  the 
island  and  requires  5  min.  to  reach  the  building.  Other 
fire-department  apparatus  and  men  from  Manhattan 
cannot  reach  the  building  in  less  than  40  min.  A 
fire  in  any  part  of  the  building  would  endanger  the 
whole   structure   and   annex   and   would   jeopardize   the 


FIG.   4. 


HORIZONTAL  EXIT  THROUGH  FIREWALL  IN 
FARM  COLONY   BUILDING 


lives  of  all  the  occupants.  The  fire-drill  scheme  pro- 
jjosed,  in  case  of  fire,  to  call  all  the  help  from  the  service 
buildings  by  means  of  a  code  whistle  at  the  boiler  house 
and  attempt  to  extinguish  the  fire  and  empty  the  build- 
ing of  all  the  occupants.  The  possibilities  of  such  a 
procedure  on  a  stormy '  winter  night  were  very  discom- 
forting to  the  Commissioner  of  Charities,  but  it  was  the 
best  that  could  be  done  under  the  existing  conditions. 
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The  accompanying  floor  plan  indicates  that  the  build- 
ing consisted  of  an  original  building  24,  with  two  wings 
23  and  29  added  later,  and  after  that  two  additions  at 
each  end  21,  22,  and  31,  32,  with  an  annex  18,  19 
connected  with  the  main  building  by  a  bridge  at  the 
second-floor  level.  The  heavy  dividing  lines  indicate 
existing  masonry  walls  occupying  strategic  positions  that 
are  to  be  converted  into  firewallg,  thus  dividing  the  main 
building  into  seven  vertical  sections  or  flre  units,  as  they 
are  designated,  and  the  annex  into  two  additional  units. 
Between  units  21  and  22,  and  31  and  32  are  fireproof 
stair  halls  and  stairways  inclosed  by  17-in.  brick  walls. 

All  the  walls  to  be  converted  into  firewalls  are  to  be 
extended  through  the  attics  and  roof  and  to  an  average 
height  of  314  ft.  above  the  roof  and  are  to  be  coped. 
The  woodwork  on  opposite  sides  of  these  walls  is 
thoroughly  isolated.  All  openings  in  these  walls,  except 
specified  doors  to  be  used  as  horizontal  exits  and  des- 
ignated as  A  and  B  doors,  are  to  be  bricked  in  solidly 
the  full  thickness  of  the  walls.  Where  there  is  any 
probability  of  fire  spreading  around  the  ends  of  these 
walls,  one  or  two  vertical  lines  of  windows  are  fireproofed 
by  substituting  metal  trim  and  sash  and  wire  glass  for 
the  present  windows.  All  wood  cornices  and  projecting 
wood  roofs  within  5  ft.  on  each  side  of  the  line  of  the 
wall  are  to  be  replaced  by  hollow  metalwork,  fire-stopped 
along  the  line  of  the  firewalls  and  duplicating  in  design 
and  color  the  woodwork  replaced. 

All  the  present  woodwork  in  the  door  openings  in  the 
firewalls  is  to  be  removed,  including  all  trim,  flooring, 
etc.  The  head  and  jambs  are  to  be  finished  in  hard 
plaster,  and  a  concrete  with  a  cement-finished  sill  is  to 
be  built  up  from  the  wall  by  corbeling  out  the  wall 
4  in.  on  each  side  of  the  opening,  so  this  sill  will  extend 
under  the  firedoors  in  the  closed  position  in  all  cases. 
Standard  sliding  Class  A  firedoors  are  specified  to  protect 
all  openings  in  the  cellars  and  attics,  and  hinged  Class 
B  standard  firedoors,  finished  in  harmony  with  the  trim 
of  the  wards  into  which  they  open,  protect  the  openings 
in  the  other  stories. 

This  treatment  converts  the  walls  shown  into  real 
firewalls,  making  them  practically  as  effective  against 
the  spread  of  a  fire  from  one  unit  to  another  as  if 
separated  by  a  party  wall.  In  other  words,  they  divide 
the  main  building  into  seven  separate  and  different 
buildings  in  so  far  as  the  fire  hazard  is  concerned. 
Consequently,  only  about  one-seventh  of  the  occupants 
and  one-seventh  of  the  building  can  be  endangered  by 
fire  at  any  time,  no  matter  where  it  may  occur.  The 
fire  hazard  to  both  life  and  property  in  this  building  is 
therefore  by  this  simple  treatment  reduced  to  only  one- 
seventh  of  what  it  was  formerly.  Neither  is  it  necessary 
by  this  plan  to  move  the  patients  out  of  doors,  as  was 
formerly  the  case. 

The  horizontal-exit  plan  has  the  further  advantage 
that  the  helpless  and  bedridden  patients  can  be  moved 
in  their  beds  without  discomfort  or  injury,  that  those 
physically  able  to  walk  or  crawl  may  themselves  reach 
safety  without  assistance  or  fear  of  injury  to  themselves 
by  falling  down  stairways,  and  that  when  the  horizontal 
exits  are  being  used  by  the  occupants  the  stairways, 
fire  escapes,  elevators,  etc.,  are  free  and  unobstructed, 
thus  enabling  the  fire-fighting  forces  to  reach  the  fire 
in  the  minimum  time  and  fight  it  with  the  maximum 
efficiency. 


In  all  cases  at  least  two  exits  of  sufficient  capacity 
and  as  remote  from  each  other  as  practicable  are  pro- 
vided on  each  floor  in  each  flre  unit.  Horizontal  exits 
between  wards  through  which  beds  are  to  be  moved  are 
5  ft.  6  in.  wide  and  7  ft.  high  in  the  clear.  Helpless 
patients  are  to  bo  placed  on  beds  near  the  horizontal 
exits,  and  these  beds  are  fitted  with  special  nonabrading, 
ball-bearing,  nonswiveling  casters  with  3-in.  diameter 
wheels  for  the  head  legs  only.  This  arrangement  pre- 
serves the  stability  of  the  beds  the  same  as  usual  and 
permits  the  easy  removal  of  the  patient  in  his  l)ed  by 
a  nurse  or  attendant  lifting  the  foot  of  the  bed  and 
wheeling  it  away. 

Additional  Protection  in  City  Hospital 

The  fire-signal  system  in  this  building  is  designed 
so  as  to  adapt  it  to  the  improved  conditions.  The  signals 
operate  only  in  the  one  fire  unit  in  which  the  fire  occurs 
and  in  no  other.  Every  signal  is  nevertheless  transmitted 
automatically  to  the  central  office  and  the  shops,  dormi- 
tories and  other  service  buildings,  apprising  them  of  the 
fire  and  its  location  and  thus  summoning  assistance 
without  delay.  A  city  fire  department  call  box  is  located 
in  the  central  office,  through  which  the  day  or  night 
operator  can  instantly  relay  the  call  to  the  fire  depart- 
ment. In  the  hospital  Avards  the  signals  consist  of  red 
lights  and  tappers  that  do  not  alarm  the  patients,  while 
in  the  service  and  administrative  units  the  signals  are 
single-stroke  gongs  of  suitable  sizes  to  fulfill  the  require- 
ments. In  the  annex  imits  18  and  19  two  new  stairways, 
one  on  each  side  of  the  firewall,  had  to  be  introduced 
at  each  end  of  the  building. 

Numerous  details  required  attention  so  as  to  perfect 
the  safety  scheme.  In  many  cases  water,  steam  and 
sewer  pipes  passed  througli  openings  in  basements,  cellars 
and  attics  that  required  firedoor  protection.  When  the 
pipes  were  at  the  top  of  the  openings,  permanent  brick 
transoms  8  in.  thick  and  supported  on  channels  were 
built  in  the  upper  part  of  the  openings  and  the  rest 
protected  by  firedoors.  Similarly,  sills  were  haised  when 
pipes  occurred  at  the  bottom  of  the  openings. 

Occasionally,  wood  floor  and  roof  beams  were  contin- 
uous through  or  over  walls  that  were  to  be  utilized  as 
firewalls.  Such  timbers  are  to  be  cut  at  the  wall  and 
the  ends  separated  by  not  less  than  6  in.  of  cement 
mortar  rammed  so  as  to  isolate  thoroughly  the  woodwork 
on  each  side.  When  sufficient  bearing  is  not  remaining, 
steel  stirrups  shall  be  supplied. 

All  wood  beams  supported  by  firewalls  are  required 
to  be  beveled  so  as  to  be  self-releasing  in  case  of  fire 
on  either  side  of  the  wall.  Dormer  windows  within 
10  ft.  of  a  firewall  and  within  2  ft.  of  the  face  of  the 
exterior  walls  shall  be  protected  by  sheet-metal  covering 
and  fireproof  window  frames,  sash  and  wire  glass. 

Typical  Protection  in  Other  Buildings 

Another  typical  example  of  the  firewall  treatment  is 
in  the  Infants  Hospital  Building  on  Randalls  Island. 
This  is  a  brick  structure  three  stories  and  basement 
liigh,  with  wood  interior  and  wood  roof  covered  with 
slate  in  the  mansard  portions  and  with  tar  and  felt 
in  the  flat  portions.  It  is  used  as  an  administration 
building  and  a  dormitory  for  feeble-minded  boys. 

In  this  building  certain  existing  walls  were  utilized  as 
firewalls.  These  were  found  to  be  more  desirable  for 
the  purpose  than  walls  coinciding  with  the  projections 
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above  the  roof.     An    iiitere.'^tin^  l)r()l)lein   was   piv-cnttd  In   tlie    Farm   Colony,  Htnton   Island,   four  lar^'o  new 

by  a  lonj,'  wooden  piaz/.a  willi  wood  roof  extcndin-i  alon-i      donnilorics  of  nonfireproof  consl ruction,  witii  stone  walls, 
the  entire   north   side  of   {\\v  l)uihlin<r  east  of  the  west      were  divided  into  approximately  two  ecpial  parts  by  new 

firewalls;  l)ut  only  in  one  other  buildin*^  of  the  G4 
treated  hy  the  firewall  principle  (fiv(!  in  all)  were  new 
firewalls  recpiired.  The  appearance  of  the  old  and  new 
firewalls  above  the  roof  may  be  noted  in  Fig.  2. 

Tlie   views  of  interiors  in    Figs.  3  and  4  are  typical. 


wing.  The  jjiaz/.a  extended  around  the  ends  of  all  fin'- 
walls.  The  best  solution  was  found  to  lie  in  (ireprooling 
20-ft.  sections  of  the  piaz/a  adjacent  to  the  ends  of  the 
firewalls.  In  tlie  case  of  the  dormitories  for  aged  males 
and  females  in  the  ("itv   Home  i;iinn),   r>la<kwells  Island, 


where   similar  three-story   wooden   balconies   skirled    the      of  the  appi'arance  of  the  firedoors  cut  through  the  fire- 
lirewalls,  the  latter  were  extended  through  the  bali'onies.      walls  for  horizontal  exits. 

Studies  of  Dredged  Drainage  Ditches  Before 

and  After  Clearing' 

By  Ciiaulk.s  E.  KamskrI 


SyXOFiSIS — Carefully  made  hydraulic  observa- 
tions on  the  flow  in  dredged  ditches  to  determine 
value  of  n  under  different  conditions,  with  com- 
parisons of  values  before  and  after  clearing. 

The  following  describetl  e.\})eriments  were  nuide  for  the 
purpose  of  determining  the  value  of  the  roughness  co- 
efficient n  in  Kutter's  formula,  for  use  in  the  design  of 
drainage  channels. 

In  these  experiments,  a  straight  and  practically  uni- 
form course  of  channel  was  selected  near  each  gaging 


♦Condensed  from  a  report  by  the  author  on  Runoff  Inves- 
tigations and  Determination  of  the  Roughness  Coefficient,  n 
of  Kutter's  Formula,  made  in  Lee  County,  Mississippi- 

tDrainage  Engineer,  Office  of  Public  Roads  and  Rural 
Enprineering,  United  States  Department  of  Agriculture,  Wash- 
ington, D.  C. 


section,  so  that  no  surface  water  and  very  little  ground 
water  entered  the  channel  along  the  course.  The  slope 
of  the  water  surface  was  determined  by  vertical  measure- 
ments made  down  to  the  surface  of  the  water  from  per- 
manently set  reference  points.  These  reference  points 
were  placed  on  arms  extending  horizontally  from  vertical 
posts  set  firmly  in  the  ground  at  each  end  of  the  course. 
Cross-sections  of  each  channel  were  measured  at  inter- 
vals of  100  ft.,  from  which  the  average  values  of  the 
cross-sectional  areas  and  hydraulic  radii  were  determined 
for  the  course. 

Slope  and  discharge  measurements  were  made  for  the 
determination  of  the  value  of  n  for  two  dredged  drainage 
channels — Mud  and  Old  Town  Creeks — near  Tupelo, 
Miss.,  during  the  years  1913  and  191-4. 

An  experiment  for  determining  the  effect  upon  the  flow 
due  to  the  clearing  of  Old  Town  channel  was  conducted. 


PIGS.  1  TO  4.  VIEWS  OP  OLD  TOWN  CREEK,  LEE  COUNTY,  MISS.,  BEFORE  AND  AFTER  CLEARING 

Above  course  of  slope  measurements   (1)   before  and   (2)  after  clearing.     On   course   of  slope   measurements    (3)    before   and 

(4)  after  clearing 
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No  clearing  was  done  for  the  measurements  made  during 
1913,  One  bank  of  the  channel  and  part  of  the  bottom 
was  practically  covered  with  small  saplings,  brusli  and 
cane  and  was  quite  irregular.  The  other  bank  was  com- 
paratively smooth  and  uniform  with  occasional  growths 
of  vegetation. 

For  the  measurements  during  1914,  all  brush,  vege- 
tation and  other  obstructions  were  cleared  from  the 
channel  for  500  ft.  above  the  upj)er  end  of  the  course 
and  the  same  distance  below  the  lower  end.  The  soil  in 
the  channel  is  a  solid  black  to  yellow  wax-like  clay  which 
is  hard  and  erodes  very  little.  The  slope  of  the  left  bank 
is  quite  regular  while  that  of  the  right  bank  is  extremely 
irregular,  which  is  due  to  the  growth  of  vegetation  caus- 


FIG.   5. 


MUD   CREEK,    ALONG   COURSE    OF    SLOPE 

•   MEASUREMENTS 


ing  the  bank  to  erode  unevenly.  The  views,  Figs.  1,  2, 
3  and  4,  of  Old  Town  Creek  afford  a  good  idea  of  the 
conditions  existing  in  the  channel  before  and  after 
clearing. 

Table  1  shows  that  the  values  of  n  for  uncleared  condi- 
tion of  channel  of  Old  Town  Creek  range  from  0.042  to 
0.054  and  between  0.0282  to  0.034  for  cleared  channel. 

It  is  obvious  from  the  values  of  7i  obtained  before  and 
after  clearing  that  the  efficiency  of  a  canal  is  greatly  de- 
creased by  permitting  the  growth  of  vegetation  in  the 
channel.  For  example,  if  n  be  taken  as  0.045  before 
clearing  and  0.03  after  clearing,  the  discharge  for  Old 
Town  Creek,  at  bank-full  stage  and  for  a  slope  of  0.0003, 
would  be  590  and  858  sec.-ft.  respectively,  the  latter  dis- 
charge being  45.5%  greater  than  the  former. 

It  should  not  be  inferred  that  clearing  the  channel  for 
a  short  course  increased  the  discharge  for  the  course  by 
the  above  amount,  for  only  the  clearing  of  the  whole 
canal  would  accomplish  this.  However,  the  increased 
efficiency  of  the  cleared  part  reduces  the  fall  through  that 
part  and  thereby  increases  the  hydraulic  gradient  through 
the  uncleared  parts,  thus  tending  to  increase  the  efficiency 
and  the  discharge  of  the  whole  canal  according  to  the 
length  cleared. 

A  good  idea  of  the  condition  and  regularity  of  Mud 
Creek  can  be  obtained  from  Fig.  5.  The  soil  in  the 
channel  is  a  sandy  wax-like  clay  which  erodes  very  easily. 
This  is  a  comparatively  new  channel,  the  ditch  having 
been  completed  in  January,  1913,  and  these  measurements 
were  made  during  the  first  part  of  1914.  Although  some 
erosion  has  occurred,  the  ditch  has  retained  its  original 
uniform  slope  and  comparatively  uniform  cross-sectional 
area.  Table  2  shows  the  values  of  n  obtained  for  Mud 
Creek. 


TABLE  1.  HYDRAULIC  ELEMENTS  OP  OLD  TOWN  CREEK 

Length   of  slope  course,    1,224    ft.     Channel    uncleared. 

Data  for  1913 
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TABLE   2.    HYDRAULIC   ELEMENTS   OF  MUD   CREEK 
Length  of  slope  course,  1,194  ft.     Data  for  1914 
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It  is  seen  that  the  values  of  n  obtained  for  Mud  Creek 
are  lower  than  those  for  Old  Town  Creek.  This  is  due  to 
the  facts  that  Mud  Creek  is  a  more  recently  constructed 
channel  and  the  bottom  slope  and  cross-sectional  area 
are  more  uniform  throughout  the  course  than  for  Old 
Town  Creek. 

It  appears  that  the  proper  value  of  n  for  ditches  simi- 
lar to  Mud  Creek  is  about  0.025,  which  means  that  the 
banks  and  sides  should  be  fairly  regular  and  free  from 
any  form  of  obstruction  to  flow,  and  the  slope  and  cross- 
sectional  area  practically  uniform.  These  conditions  gen- 
erally obtain  only  in  new  ditches,  and  it  would  therefore 
not  be  wise  to  use  a  coefficient  as  low  as  0.025  in  the  de- 
sign of  drainage  ditches,  since  the  efficiency  of  a  ditch 
generally  decreases  with  age.  It  is  recommended  that  in 
the  design  of  such  ditches  the  value  of  n  be  taken  as  0.030, 
the  approximate  value  obtained  for  Old  Town  Creek;  but 
if  it  is  not  expected  that  the  channel  will  be  kept  cleared 
of  vegetation  and  other  obstructions,  a  value  as  high 
as  0.040  or  0.045  should  be  used. 


Quick  Transit  Through,  the  Pananin  Canal  was  accom- 
pli.shed  on  Dec.  17  by  the  steamship  "Acajutla"  of  the  Pacific 
Steam  Navigation  Co.  It  entered  the  outer  end  of  the  buoyed 
channel  at  P)alboa  at  12:15  p.m.  and  dropped  anchor  in  the 
harbor  at  Cristobal  at  6:35  p.m.,  making  the  transit  in  6  hours 
and  20  minutes,  which  is  5  minutes  less  than  the  best  previous 
record.  In  the  minoiity  report  of  the  Board  of  Consulting 
Engineers  for  the  Panama  Canal  in  1906,  comparative  esti- 
mates were  made  of  the  time  of  passage  through  a  lock  canal 
and  through  a  sea-level  canal.  The  time  of  passage  through 
the  lock  canal  was  then  estimated  at  9%  to  10  hours  for  a  large 
freight  steamer  of  32  ft.  draft.  Results  now  obtained  in  the 
movement  of  ships  through  the  canal  show  that  the  estimates 
made  by  the  consulting  engineers  ten  years  ago  were  fairly 
accurate  and  at  the  same  time-  conservative  in  their  claims 
for  the  lock  canal. 
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New  Hydraulic  Tables   for  Conduits 

Rkvikwki)  hy   Roi!Ki;t  K.  IIokton* 
flow  of  water  under  pressure  through  clean 

CLOSED  PIPES:  Tabulated  Data  with  Explanatory 
Notes — By  OeoiRe  T.  I'rince.  C.  E.,  M.  Am.  Soc.  C.  E. 
New  York:  D.  Van  Nostrand  Co.  Cloth;  4x7  in.;  pp. 
V    +    149;  Illustrated.     $2. 

This  book  contains  a  set  of  tables  showiiio-  ilie  dis- 
(barae  in  pipes  of  various  diameters  for  different  friction 
beads  and  velocities.  In  this  respect  it  covers  the  same 
uround  as  the  tables  by  Edmund  B.  Weston,  based  on  the 
D'Arcy  formula,  and  the  tables  of  Williams  and  Hazen, 
based  on  their  own  formula.  It  differs,  however,  from 
these  and  other  earlier  tables  of  friction  head  in  pipes 
in  some  very  marked  respects.  The  fall  in  feet  per 
thousand  is  used  as  the  argument  or  independent  vari- 
able instead  of  usino;  the  discharge  or  velocity,  as  has  been 
done  in  most  similar  tables  hitherto  piiblished.  Which 
arrangement  is  better  depends  upon  the  problem  to  be 
solved.  If  the  friction  head  for  a  given  discharge  is  re- 
quired, then  the  arrangement  formerly  used  is  most  con- 
venient. Probably,  however,  it  is  true  that  in  more  than 
half  of  the  cases  arising  in  water-works  practice,  espe- 
cially conduit  lines,  the  problem  is  to  determine  the  size 
of  pipe  for  a  given  capacity,  or  the  capacity  for  a  given 
size  of  pipe  where  the  friction  head  is  fixed  in  advance. 
For  such  problems  the  arrangement  used  by  Prince  Ib 
preferable. 

Instead  of  giving  the  values  of  discharge  in  friction 
head  for  different  sizes  of  pipe  as  determined  from  a 
single  formula,  as  has  generally  been  done  in  similar 
tables  heretofore,  this  book  contains  the  discharge  for 
each  size  of  pipe  and  for  a  series  of  different  friction 
heads,  as  determined  by  five  different  formulas  or  methods, 
which  include  Kutter's  formula  with  a  coefficient  of 
roughness  0.010,  the  D'Arcy  formula,  Lampe's  formula, 
Fanning's  formula  and  coefficients  for  friction  head  in 
pipes,  and  the  formula  Hj  =  mv^  •".  There  are  thus  five 
entries  under  each  size  of  pipe  and  for  each  friction  head. 
Usually,  the  engineer  engaged  in  the  design  of  an  impor- 
tant water-supply  conduit  desires  to  compare  the  results 
as  to  friction  and  discharge  obtained  by  different  for- 
mulas. In  so  far  as  such  a  comparison  involves  the  five 
formulas  referred  to,  the  work  is  already  done  in  a  very 
neat  and  satisfactory  manner  in  these  tables.  The  tables 
are  also  more  complete  as  to  sizes  of  pipes  than  most 
others  hitherto  presented,  as  they  cover  a  range  of  pipes 
from  4  to  48  in.  in  diameter  by  increments  of  2  in.,  and 
from  48  to  120  in.  in  diameter  by  increments  of  6  in. 

In  addition  to  the  friction  head  and  velocity,  the  dis- 
charge is  given  in  each  case  in  terms  of  cubic  feet  per 
second,  United  States  gallons  per  minute,  and  millions 
of  gallons  per  24  hr.  The  coefficient  C  in  the  Chezy 
formula,  which  would  give  the  same  result  as  derived 
from  each  of  the  different  formulas  used  in  preparing  the 
tables,   is   also   given   for   the   convenience   of   engineers 
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who  prefer  fo  work  from  the  coeflicient  6*  rather 
lliaii  fidiM  I  he  cocllicieiit  of  roughness  in  applying  the 
Kiitter  and  Ciiezy  formulas. 

The  book  had  its  inception  in  studies  made;  by  the 
author  on  the  flow  in  continuous  wood-stave  pipe,  and  the 
tables  seem  to  have  been  prepared  primarily  with  refer- 
ence to  wood-stave  rather  than  cast-iron  pipe.  The  author 
a(lo])ts  the  coefficient  of  roughness  0.010  in  the  Kutter 
fornmla  as  api)licable  to  wood-stave  pipe.  While  this 
value  of  n  is  often  obtained  in  new  wood-stave  pipe  in 
excellent  condition,  it  is  a  lower  figure  than  many  engi- 
neers would  adopt  as  a  basis  of  design. 

D'Arcy's,  Fanning's  and  Lampe's  formulas  have  been 
considerably  used  for  cast-iron  pipe,  but  not  generally  for 
wood-stave  pipe,  and  there  are  a  number  of  recent  for- 
mulas for  calculating  the  flow  and  friction  head  in  wood- 
stave  pipe,  including  those  of  Tutton,  Noble,  Moritz  and 
Scobey,  which  are  not  referred  to  in  this  book. 

It  appears  that  no  examples  are  given  illustrating  the 
use  of  the  tables.  Such  tables  are  commonly  employed 
for  the  solution  of  problems  involving  the  flow  in  com- 
pound or  branching  mains,  and  illustrations  of  their  ap- 
plication for  these  problems  would  be  generally  helpful. 

The  introductory  chapter  contains  some  discussion  of 
formulas  used  and  of  the  development  of  friction-head  and 
])ipe-flow  formulas.  It  is  accompanied  by  an  elementary 
statement  of  the  methods  of  straight-line  plotting  of 
experimental  data  on  logarithmic  paper. 

The  author  takes  the  position,  which  appears  wholly 
logical,  that  no  general  rules  can  be  laid  down  for  de- 
terioration in  pipe  capacity  with  increased  age,  inasmuch 
as  the  deterioration  is  largely  a  function  of  the  char- 
acter of  the  water  and  depends  as  much,  or  more,  on  the 
amount  of  suspended  matter  and  hardness  of  the  water 
as  upon  the  age  of  the  pipe  itself.  He  gives,  however,  a 
table  of  average  values  of  capacity-depreciation  factors, 
based  on  experience  in  a  western  city. 

Municipal  Engineering  Gaps  Filled 

MUNICIPAL  ENGINEERING  PRACTICE — By  A.  Prescott  Fol- 
well.  New  York:  John  Wilev  &  Sons,  Inc.  Cloth;  6x9 
in.;  pp.  xi  +   422;  113  illustrations.     $3.50  net. 

By  presenting  a  fair  amount  of  the  theory  and  a  con- 
siderable wealth  of  the  detailed  practice  of  certain  fields 
of  municipal  engineering  the  author  has  filled  some  gaps 
in  the  recent  literature  of  the  subject.  Leaving  water- 
supply,  sewerage  and  paving  nearly  alone,  as  well  taken 
care  of  in  existing  books,  the  author  traverses  nearly  all 
the  other  lines  of  work  with  which  the  municipal  engi- 
neer has  occasion  to  deal. 

After  taking  up  such  fundamental  data  as  population, 
Mr.  Folwell  reviews  the  various  elements  of  the  city  plan. 
This  section  is  an  epitome  of  city  planning,  chiefly  from 
the  engineering  viewpoint.  Then  follow  eight  chapters 
dealing  with  as  many  divisions  of  city  engineering  and 
allied  work.  These  have  to  do  with  various  details  of 
street  surface  other  than  paving,  such  as  sidewalks,  curbs. 


January  18,  1917 


E  N  (il  N  I^:  E  11  I  NG     N  E  W  S 


107 


gutters  and  street-railway  tracks;  bridges,  viaducts  and 
the  treatment  of  water  courses  and  waterfronts ;  city  sur- 
veying; street  lights,  street  signs  and  house  numbers; 
the  sprinkling  and  cleaning  of  streets;  the  collection  and 
disposal  of  garbage  and  other  city  refuse;  public  mar- 
kets, comfort  stations  and  baths;  and  parks,  cemeteries 
and  shade  trees. 

The  book  contains  much  that  is  well  designed  to  inter- 
est and  assist  various  councihnanic  committees  and 
heads  of  municipal  administrative  departments,  besides 
being  particularly  well  adapted  to  the  needs  of  city  and 
town  engineering  staffs.  The  illustrations  are  particu- 
larly commendable,  both  halftones  and  line  drawings,  as 
aids  to  the  text  and  often  as  driving  home  a  story  of 
their  own. 

m 
Traffic  Through  Panama  Canal 

THE  PANAMA  CANAL  AND  COMMERCE— By  Emory  R. 
Johnson,  Ph.D.,  Sc.  D.,  Professor  of  Transportation  and 
Commerce,  University  of  Pennsylvania;  Member  Isthmian 
Canal  Commission,  1899-1904;  Special  Commissioner  of 
Panama  Canal  Traffic  and  Tolls,  1911-13.  New  York:  D. 
Appleton  &  Co.     Cloth;  5x8  in.;  pp.  296;  illustrated.     $2  net. 

There  is  no  higher  authority  on  the  subject  covered  by 
this  book  than  Professor  Johnson.  As  a  member  of  the 
Isthmian  Canal  Commission  of  1899-1904,  he  had  charge 
of  the  investigation  to  determine  the  probable  commerce 
that  would  seek  the  canal  after  completion.  A  decade  later 
he  was  made  special  commissioner  on  Panama  Canal 
traffic  and  tolls,  and  it  was  under  his  direction  that  the 
present  system  of  tonnage  measurement  and  tolls  was 
worked  out.  An  idea  of  the  scope  of  the  book  may  be 
obtained  from  the  titles  of  some  of  the  principal  chapters : 
Why  the  Canal  Was  Built ;  The  Canal  and  Freight  Eates ; 
The  Canal  and  Domestic  Trade  and  Industry  of  the 
United  States ;  The  Canal  and  the  American  Marine ; 
Competition  of  the  Suez  and  Panama  Routes;  Fuel  Sup- 
plies and  Costs  via  the  Panama  Canal  and  Alternative 
Routes;  The  Panama  Canal  Tolls;  What  Happened  When 
the  Slides  Closed  the  Canal. 

The  revolutionary  situation  in  ocean  traffic  that  has  ex- 
isted ever  since  the  canal  opened  has  made  more  or  less 
problematical  many  questions  as  to  the  volume  and  char- 
acter of  traffic  through  the  canal,  which  in  the  ordinary 
course  of  events  would  now  bo  well  settled.  Added  to  this 
has  been  the  disorganization  of  traffic  through  the  closing 
of  the  canal  by  slides  for  about  seven  months  during  its 
second  year  of  operation. 

The  author  believes  that  the  canal  has  already  been  of 
large  benefit  to  the  western  part  of  the  United  States  and 
Canada,  but  the  extent  to  which  the  canal  will  stimulate 
business  between  the  United  States  and  countries  on  the 
western  side  of  the  Pacific  he  considers  still  uncertain. 

In  the  chapter  on  the  competition  of  the  Suez  and  Pana- 
ma routes  the  author  quotes  the  result  of  an  extended  inves- 
tigation made  by  j\I.  Casimir-Perier  as  to  the  loss  of  traffic 
that  the  Suez  Canal  would  experience  when  the  Panama 
Canal  was  opened  to  traffic.  The  conclusion  reached  was 
that  the  loss  would  probably  not  amount  to  over  300,000 
tons  per  annum.  This  is  a  very  small  percentage  of  the 
Suez  Canal  traffic,  which  amounted  to  16,500,000  tons  in 
1910  when  the  investigation  was  made.  While  Professor 
Johnson  thinks  this  estimate  too  small,  he  holds  that  the 
two  canals  are  to  be  regarded  as  supplementary  routes 
quite  as  much  as  competitive  rivals.  He  thinks  that  the 
stimulus  to  industrial  progress  and  international   trade 


lesulting  from  the  Panama  Canal  will  eventually  cause 
the  Suez  Canal  business  to  be  larger  than  it  would  have 
been  had  the  Panama  Canal  not  been  built. 

One  very  important  factor  in  the  future  of  the  Panama 
(*anal  as  a  trade  route  is  the  cost  of  steamship  fuel.  The 
author  believes  that  owing  to  the  Panama  Canal  being  lo- 
cated comparatively  near  the  chief  coal-shipping  ports  in 
the  United  States,  the  price  of  fuel  will  probably  rule 
lower  there  than  on  the  sailing  routes  through  the  Medi- 
terranean or  around  the  Cape  of  Good  Hope. 

Special  interest  attaches  to  the  chapters  on  the  Panama 
tolls  and  the  Panama  tonnage  rules,  for  which  the  author 
was  responsiljle.  It  will  be  remembered  that  after  the 
canal  had  been  in  operation  for  some  months  it  be- 
came necessary  to  make  refunds  to  a  considerable  number 
of  the  vessels  that  had  used  the  canal,  because  the  net 
registered  tonnage  fixed  by  United  States  Government 
rules  for  the  measurement  of  vessels  under  the  interpre- 
tation of  the  Commissioner  of  Navigation  gave  lower  ton- 
nages on  some  vessels  than  the  Panama  tonnage  rules 
worked  out  by  Professor  Johnson.  It  is  at  present  neces- 
sary for  the  canal  officers  at  Panama  to  determine  for  each 
vessel  whether  its  tonnage  by  United  States  measurements 
will  be  less  than  its  tonnage  measured  by  the  Panama 
rules.  A  bill  to  remedy  this  situation  is  pending  in  the 
House  of  Representatives. 

The  forecast  of  business  made  prior  to  the  completion 
of  the  canal  indicated  that  the  net  tonnage  of  shipping 
would  amount  to  about  10,500,000  tons  per  annum  during 
the  first  years  of  operation,  with  an  increase  at  the  rate 
of  at  least  60%  in  the  first  decade,  so  that  it  would  read; 
17,000,000  by  1925.  With  a  traffic  of  this  volume  and 
the  present  rates  of  toll  it  was  computed  that  the  revenues 
at  the  end  of  the  decade  would  be  sufficient  to  pay  the 
canal  operating  expenses,  maintenance  and  interest 
charges  on  its  cost.  The  expected  volume  of  traffic  has 
not  materialized,  due  to  the  slides  and  the  war,  but  the 
author  believes  that,  when  normal  international  and  do- 
mestic trade  conditions  are  reestablished,  his  forecast  as 
to  its  commercial  importance  will  be  justified. 

Weight  of  Steel  Shapes 

ELLIOTT'S  WEIGHTS  OF  STEEL,  for  Engineers,  Architects, 
Contractors,  Builders,  Steel  Manufacturers  and  all  Users 
of  Rolled  Steel — A  set  of  tables  that  enable  the  user 
to  tell  instantly  and  without  calculation  of  any  kind,  ex- 
cept an  occasional  bit  of  simple  addition,  the  weight  of 
any  given  piece  of  rolled  or  di'awn-steel.  Computed  bv 
Thomas  J.  Elliott.  Cleveland,  Ohio:  The  Penton  Publish- 
ing Co.     Leather;  6x9  in.;  pp.  662;  thumb  index.     $20. 

The  purpose  of  this  collection  of  tables  is  to  enable 
one  to  find  the  weight  of  a  single  piece  of  any  section 
of  rolled  steel  without  having  to  perform  the  operation 
of  multiplication.  Having  found  the  weight  of  a  lineal 
foot  of  any  section  of  rolled  steel  or  rolled  plate  from 
the  "Shape  Books"  of  the  steel  manufacturers,  all  that 
is  necessary  to  determine  the  total  weight  is  to  turn  to 
the  page  corresponding  to  the  unit  weight  of  the  shape. 
Here  will  be  found  the  weights  of  -j^  in.  to  60  ft.  in 
length  of  this  particular  shape. 

The  tables  in  this  book  give  weights  of  -^^  in.  to  60 
ft.  in  length  of  rolled  steel  weighing  1  to  300  lb.  per 
lin.ft.,  and  the  weights  of  the  same  lengths  weighing 
0.01  to  0.99  lb.  per  lin.ft.,  and  shafting  and  reinforcing- 
rod  tables.  The  comprehensive  stub  index  makes  the 
right  table  easy  to  find,  while  the  simple  arrangement  of 
the  data  makes  the  tables  easy  to  use. 
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Mortality  Tables  and  Their  Makinjr 

IvKVlKWKI)  ItY  (J.  (!.   \\'llII'I'l,i:* 

IMOirr.M. rrv  laws  and  statistics  l!y  KdIxtI  ll.nd.i.son, 
Aftuiir\'  of  the  lOtiuitnblc  hifc  AHsmaiici'  Society  of  the 
I'liitiMl  Stati's.  New  York:  John  Wiley  .vi  Sons,  IMaUie- 
niatieal  MoiioRrapl'.s;  edited  liy  Matislleld  Merilinan  and 
Kobert  S.  Woodward.]  Cloth;  (5x9  In.;  pp.  v  +  111;  illii.s- 
tiated.     $1.^5  net. 

Tho  intorost  in  life  tables  is  ht'iiiff  rovivod.  This  is  paitly 
duo  to  recent  writing's  of  nctunrit^s  of  lifc-iiisui-ance  com- 
panies, but  also  to  the  fact  ihat  |)iil)lir  health  oflicials  and 
tho  Thiitcd  States  Census  Burciiu  itself  are  lakin<!;  up  Iho 
matter.  The  advantaut"  of  lif(>  tables  over  other  forms  of 
cxiu-ession  of  mortality  statistics  is  that  they  are  more 
readily  visualized  by  the  averasj^e  ])orson  than  are  the  spe- 
cific death  rates  upon  which  the  life  tables  are  based. 

]\Ir.  Henderson,  -who  is  the  actuary  of  the  Equitable 
Life  Assurance  Society,  has  given  in  this  work  a  deseri})- 
tion  of  what  mortality  tables  are  and  how  they  are  pre- 
pared. The  methods  used  are  necessarily  complicated, 
"and  this  book  is  not  for  the  average  reader.  It  will  be 
found  interesting  and  valuable,  however,  to  all  who  desire 
to  look  below  the  surface  of  vital  statistics  and  to  use  the 
data  in  the  most  effective  way. 

The  book  contains  the  principal  experience  tables  that 
have  been  issued  since  the  time  of  TTalley,  the  astronomer, 
who  was  the  first  statistician  to  use  this  form  of  expres- 
sion. The  author  calls  attention  to  some  of  the  popular 
misunderstandings  in  regard  to  mortality  tables  and  in 
P'articular  to  the  fact  that  tables  showing  "expectations  of 
life"  are  not  used  as  a  basis  of  computing  the  premiums  of 
life  insurance.  The  work  is  confined  to  the  mortality 
tables  and  does  not  enter  upon  their  combination  with  the 
theory  of  compound  interest.  Tlie  book  is  No.  15  of  the 
series  of  mathematical  monographs  noted  in  the  title 
heading. 

New  Formulas  for  Flow  of  Water 

THE  FLOW  OF  WATER  IN  WOOD-STAVE  PIPE— By  Fred  C. 
Scobey,  Irrigation  Engineer,  with  Discussion  by  Gardner 
S.  WiiUams.  Theron  A.  Noble,  D.  C.  Henny,  E.  A.  Moritz, 
E.  W.  Schoder,  L.  M.  Hoskins.  Washington,  D.  C. :  United 
States  Department  of  Agriculture,  Office  of  Public  Roads 
and  Rural  Engineering,  Logan  Waller  Page,  Director. 
Bulletin  376.  Paper;  6x9  in.;  pp.  96;  illustrated.  25c.  per 
copy  from  Superintendent  of  Documents. 

Mr.  Scobey  describes  in  this  professional  paper  of  the 
Office  of  Public  Koads  and  Eural  Engineering  the  devel- 
opment of  a  new  exponential  formula  for  flow  of  water 
in  wood-stave  pipes.  His  studies  convinced  him  that 
this  type  of  expression  is  more  adapted  to  pipes  running 
full  under  pressure  than  the  Kutter  formula.  These  new 
equations, 
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follow  the  form  of  the  Moritz  formulas,  but  have  different 
constants  and  exponents.  The  Moritz  formulas  were  based 
on  one  man's  experiments  with  a  limited  range  of  pipe 
diameters.  The  new  expressions  are  based  on  all  the 
wood-stave  pipe  experiments  on  record  and,  in  addition, 
on  the  results  of  an  extensive  series  of  new  experiments. 
Descriptions  of  tests,  interpretation  of  data  and  the 
use  of  the  expressions  are  set  forth  in  this  volume.  There 
are  a  logarithmic  diagram  and  a  set  of  tables,  based  on 

'       *Professor    of    Sanitary    Engineering,    Harvard    University, 
Cambridge,  Mass. 


these  Idiiiiiiliis.  for  desigiiing  pipe,  'i'lie  only  eoiiiieetion 
lietweeii  lliese  studies  and  their  use  for  other  pipe  lines 
lies  in  the  statement  that  "wood-pipe  will  convey  15% 
more  water  than  a  lO-year-old  cast-iron  pi))e,  or  a  new 
riveted  pipe,  and  about  '^5'/,  more  than  a  ;<J()-y(!ar-old 
cast-iron  pipe  oi'  a    lO-yeai'-old  riveted  pipe." 

.Vppended  to  the  main  text  are  criticisms  of  the  ad- 
vance proofs  by  W'illiaiiis,  .Xohle,  Ilenny,  Moritz,  Schoder 
and   lloskins. 


(^ost  Keeping  by  a  C.ost  Accountant 

COST  ACCOUNTING  AND  BURDEN  APPLICATION — By  Clin- 
ton H.  Scovell,  C.  P.  A.,  Assoc.  Am.  Soc.  M.  B.  New  York: 
D.  Appleton  &  Co.     Cloth;  6x8  in.;  pp.  xiv   -|-   328.     $2  net. 

The  principles  and  elements  of  cost  are  treated  by  Mr. 
Scovell  rather  than  any  specific  system  of  cost  keeping. 
The  determination  and  a[)plication  of  overhead  charges  or 
burden  are  given  a  prominent  place.  The  five  methods  of 
applying  burden  are:  Percentage  on  wages,  percentage  on 
labor  and  material,  man-hour  rates,  old-machine  rate, 
new-machine  rate.  The  first  three  methods  are  well 
known.  The  old-machine  rate  is  rarely  used,  but  the 
new-machine  rate,  for  reasons  given  at  length,  is  coming 
to  be  accepted  as  the  best  to  use  under  conditions  to 
which  it  applies.  This  method  contemplates  the  analy- 
sis of  all  the  factors  making  up  the  manufacturing  bur- 
den, in  order  that  the  proper  overhead  may  be  known 
for  each  department  and  for  each  production  center  in 
each  department.  The  total  burden  divided  by  the  stand- 
ard number  of  operating  hours  in  a  year  gives  the  ma- 
chine-hour rate,  "which  is  used  to  charge  burden  to  the 
cost  of  orders  in  proportion  to  the  length  of  time  which 
each  order  uses  the  manufacturing  facilities  afforded  by 
its  production  center." 

Material  and  material  cost  with  reference  to  the  prac- 
tice of  machine  shops  are  discussed  in  Chapter  III.  The 
succeeding  chapter  is  on  labor  costs.  The  later  chapters 
deal  with  cost  accounting  for  special  industries.  The 
chapter  on  paper  manufacturing  costs  is  especially  perti- 
nent at  this  time  of  extremely  high  prices  for  that  com-' 
modify.  Another  chapter  discusses  the  cost  of  power  and 
steam  with  special  regard  to  distributing  the  cost  cor- 
rectly. The  chapter  on  the  Cost  Department  emphasizes 
the  fact  that  the  value  of  such  an  organization  does  not 
consist  alone  in  the  cost-finding,  but  also  in  cost-account- 
ivg,  a  work  much  broader  and  much  more  valuable  to  the 
management. 

The  author  states  that  every  method  and  device  men- 
tioned in  the  book  is  in  successful  operation  in  some  pro- 
gressive industrial  establishment.  According  to  the  credit 
given,  the  subject  matter  of  the  several  departments  of 
the  book  has  been  carefully  checked  by  competent  men. 


Settling  Industrial  Disputes 

MEDIATION,  INVESTIGATION  AND  ARBITRATION  IN  IN- 
DUSTRIAL DISPUTES — By  George  E.  Harnett,  Ph.  D., 
Professor  of  Statistics,  Johns  Hopkins  University,  and 
David  A.  McCabe,  Ph.  D.,  Assistant  Professor  of  Econom- 
ics, Princeton  University.  New  York:  D.  Appleton  Co. 
Cloth;    5x8   in.;    pp.   viii    +    209.      $1.25. 

Settling  disputes  between  capital  and  labor  is  becoming 
an  increasingly  trying  task  and  one  calling  for  skill, 
patience,  courtesy  and  a  knowledge  of  both  human  nature 
and  national  economic  conditions  by  the  arbitrators  on 
both  sides.    Industrial  belligerence  will  no  doubt  continue 
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for  many  years  to  come,  and  any  light  of  experience  that 
can  he  shed  upon  the  question  shouhl  he  taken  advantage 
of  by  interested  parties.  This  particular  study  of  media- 
tion, investigation  and  arbitration  is  based  on  a  report, 
submitted  in  June,  1916,  by  the  authors,  to  the  Commis- 
sion on  Industrial  Relations.  The  hook  is  divided  into 
three  parts.  The  first  deals  particularly  with  the  title 
subject.  The  second  discusses  proposed  new  agencies  and 
a  suggested  plan  of  a  national  system  of  mediation,  inves- 
tigation and  arbitration.  The  third  part  contains  extracts 
from  the  report  of  the  commission. 

Advances  in  Paint  Technology 

Reviewed  by  Robert  Job* 
the  chemistry  and  technology  of  paints — by  max- 

imiHan  Toch.  author  of  "Materials  for  I'ermanent  Paint- 
ing-." New  York:  D.  Van  Nostrand  Co.  Second  revised 
edition.  Clotli;  6x9  in.;  pp.  366;  83  photomicrographic 
plates  and  other  illustrations.     $4  net. 

The  original  edition  of  this  work  was  published  in 
1907  with  IGl  pages,  compared  with  853  pages  in  the 
present  edition.  The  additions  -and  changes  are  due  to 
advances  in  the  production  of  new  pigments  and  paints 
as  well  as  in  methods  of  manufacture.  The  same  general 
arrangement  of  the  book  is  followed  as  in  the  first  edition, 
but  so  much  new  material  has  been  added  that  the  new 
volume  will  be  found  useful  even  by  those  who  are 
familiar  with  the  other. 

During  the  past  decade  there  have  been  radical  changes 
in  the  paint  industry,  and  pigments  and  oils  which  10 
years  ago  were  little  known  by  the  general  public  are 
far  better  understood,  due  in  part  to  the  legal  require- 
ments as  to  labels.  There  is  also  today  a  much  clearer 
understanding  by  consumers  as  to  the  use  of  the  so-called 
"inert"  pigments  or  "extenders,"  and  it  is  quite  generally 
known  that  their  presence  in  proper  proportions  is  not 
only  permissible,  but  necessary  and  highly  desirable  if 
the  best  results  are  desired.  The  various  types  of  these 
pigments  are  discussed  in  detail.  Descriptions  are  given 
of  white  pigments,  including  zinc-lead,  basic  sulphates, 
lithopone,  etc.  Lithopone  is  a  valuable  pigment  when 
used  under  certain  conditions,  but  it  might  not  be  amiss 
to  mention  its  failure  in  paints  exposed  to  weathering, 
as  shown  in  the  tests  made  at  Atlantic  City  by  the 
American  Society  for  Testing  Materials. 

The  use  of  red  lead  for  the  priming  coat  upon  struc- 
tural steel  is  well  known  everywhere,  but  it  is  not  so 
clearly  understood  that  other  paints  can  readily  be  ob- 
tained which  are  equally  serviceable  and  which  are  far 
easier  of  application.  Mention  is  also  made  of  various 
combinations  that  are  made  with  red  lead  to  prevent 
rapid  settling  in  the  can  and  to  enable  the  average  painter 
to  secure  a  more  even  coating  than  is  frequently  the  case 
in  ordinary  practice  when  using  pure  red-lead  paint. 

Fortunately  for  the  consumer,  some  of  the  most  durable 
results  in  painting  can  be  secured  with  the  least  expensive 
materials  and  by  correct  use  of  inert  materials.  Oxide  of 
iron  is  an  excellent  protective  pigment  when  properly 
ground,  and  the  same  statement  may  be  made  of  many 
of  the  less  expensive  pigments.  As  a  result  the  purchase 
of  paint  materials  under  specifications  and  competitive 
bidding  has  increased  widely  and  is  a  common  practice 
today.      It   frequently   results   in   radical   saving  to   the 

*Vice-President,  Milton  Hersey  Co.,  Ltd.,  Industrial  Chem- 
ists, Metallurgists,  Consulting  and  Mining  Engineers,  Montreal, 
Que.,  Winnipeg,   Man.,  and  New  York  City. 


consumer  in  money  cost,  and  frequently  also  with  decided 
improvement  in  service. 

Sei)arate  chaj)ters  follow  upon  colored  pigments — red, 
brown,  yellow,  blue,  green  and  black  respectively.  Helpful 
information  is  given  as  to  various  combinations  that 
cannot  be  used  successfully  and  the  conditions  under 
which    permanency   of   color  can   be   expected. 

It  is  not  generally  appreciated  that  a  pigment  often 
gives  much  better  service  when  diluted  with  suitable 
extenders,  such  as  clay,  silex,  abestine,  etc.  For  example, 
a  pure  graphite  paint  is  unnecessarily  expensive;  and  also 
better  service  results  can  be  obtained  by  addition  of  con- 
siderable proportions  of  extenders  or  "fillers,"  such  as 
those  mentioned  above,  using  proper  precautions  to  have 
the  paint  finely  ground  and  in  proper  physical  condition. 

Formulas  are  given  for  paints  for  special  purposes  and 
also  the  difference  in  the  proportions  of  oil  and  volatile 
matter  for  priming  coat  for  subsequent  coats. 

Soya  bean  oil  and  especially  china-wood  oil  are  used 
very  considerably  in  paints  today ;  and  a  useful  summary 
of  information  is  given  regarding  these  and  other  oils 
and  their  properties,  with  methods  for  testing  their 
l)urity  and  also  a  description  of  turpentine  and  the  various 
substitutes  for  the  latter  which  have  been  developed  in 
recent  years  (some  of  them  with  very  satisfactory  results). 
Cobalt  driers  are  also  a  recent  development  of  much 
value  for  certain  purposes. 

]\Iethods  for  analysis  of  pigments  and  of  oils  are  given 
in  detail  and  will  be  of  service  to  the  paint  chemist,  also 
tables  of  specific  gravities,  etc. 

The  text  is  quite  free  from  typographical  errors, 
although  upon  page  139  the  percentage  of  water  in, gyp- 
sum is  stated  as  48.85% — evidently  intended  to  be 
18.84%. 

The  reviewer  believes  that  the  book  will  be  of  interest 
to  both  manufacturers  and  consumers  of  paints. 

m 
Useful  Park  Text  and  Handsome  Views 

PARKS:  Their  Design,  Equipment  and  Use — By  George 
Burnap,  Landscape  Architect  of  Public  Buildings  and 
Grounds,  Washington,  D.  C. :  Lecturer  in  Landscape  De- 
sign, University  of  Pennsylvania.  With  an  Introduction 
by  Richard  B.  Watrous.  Philadelphia:  J.  B.  Lippincott  Co. 
Cloth;  7x10  in.;  pp.  328;  colored  frontispiece,  163  halftones 
and  four  diagrams.     $5. 

There  has  long  been  need  for  a  book  on  parks,  written 
primarily  for  the  benefit  of  the  layman  park  official  and 
the  student,  but  yet  with  the  knowledge  and  insight  of 
the  professional  park  designer  and  superintendent.  Mr. 
Burnap's-  book  goes  far  toward  meeting  this  need. 

After  general  chapters  on  park  design,  the  various 
classes  of  parks  are  treated,  and  many  of  the  troublesome 
questions  relating  to  playgrounds  in  parks  are  answered. 
Monuments  and  architecture  in  parks  are  next  considered, 
after  which  follow  interesting  and  instructive  chapters 
on  water  as  a  decorative  feature  and  the  planting  design 
of  parks,  including  in  the  latter  the  relation  of  admin- 
istration to  planting  design.  There  is  a  useful  chapter 
on  seats  in  parks,  a  chapter  on  various  park  utilities  and 
one  on  the  disposition  of  flowers  in  parks. 

The  volume  is  profusely  illustrated  with  well-chosen 
and  finely  executed  views,  of  which  there  is  one  opposite 
each  page.  These  views  fill  two-thirds  of  the  height  of 
the  page,  leaving  the  remaining  third  for  a  "boxed"  title 
and  subtitle,  the  "box"  corresponding  to  the  heavy  hatched 
border  around  the  halftone.  The  arrangement  is  sesthe- 
tically    pleasing,    but    some    of    the    subtitles    are    ob- 
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scurolv  wonlod,  and  the  illtisl  lalioiis  and  tlicir  cxijlaiia- 
tions  are,  as  a  rulo,  vcit  poorly  c-orrclatcd  with  tlic  text. 
In  fact,  an  engraving  opj)osii('  practically  c\(  i\  pa.uc  (d' 
text,  but  more  often  than  otlicrwisc  not  dircctlv  cnn- 
ncclcd  with  the  latter,  is  sonietinics  distracting  lo  llic 
reader.  The  text  contains  general  ivIVrences  to  the  il- 
lustrations, hid  no  |)age  nd'erences.  Tliei-e  would  have 
b(>en  a  gain  in  utility  and  littl(>  if  any  loss  a'slhcti(  allv 
if  the  illustrations  pei'tinent  to  each  cliaptci-  had  hccii 
placed  at  the  chapter  end.  This  change  in  ai'rangenient, 
with  nuire  care  in  the  wording  of  the  subtitles  to  the 
views,  would  have  made  the  illustrations  go  much  larther 
than  they  do  in  telling  a  uniipie  story  of  tiieir  own. 

If  the  subject  nuitter  of  the  text  seems  inadecjuate  to 
any  readers  of  this  notice,  they  should  take  cognizance  of 
the  fact  that  three  companion  volumes  arc  in  prepara- 
tion— on  "Gardens,"  "Pictorial  Planting"  and  "Land- 
scape Art."  It  is  partly  with  this  in  view  that  we  have 
ventured  to  make  the  foregoing  comments  on  th(>  illus- 
trations in  the  volume  now  under  consideration.  If 
the  author  and  publishers  feel  that  the  series,  as  contri- 
butions to  art  literature,  demand  the  rather  sumptuous 
style  of  the  present  volume,  it  is  to  be  hoped  that  they 
may  eventually  find  it  practicable  to  issue  a  more  util- 
itarian edition.  Bulk,  weight  and  price  could  be  cut 
nearly,  if  not  quite,  in  half  without  sacrifice  of  utility, 
making  the  volume  handier  and  bringing  it  watliin  the 
reach  of  a  much  larger  circle  of  readers. 

'*: 
Life  Sketches  of  Great  Mathematicians 

TEN  BRITISH  MATHEMATICIANS — By  Alexander  MacFar- 
lane.  New  York:  John  Wiley  &  Sons,  Inc.  [Mathematical 
Monographs;  edited  by  Mansfield  Merriman  and  Robert 
S.  Woodward.]      Cloth;  6x9  In.;  pp.  150.     $1.25. 

There  are  at  least  two  types  of  mathematical  mental- 
ity— that  which  cannot  perform  the  simple  mechanical 
processes  without  a  strong  likelihood  of  error,  yet  can 
work  out  on  paper  the  most  intricate  equation,  and  the 
one  that  can  extract  cube  root  without  using  a  pencil. 
The  ten  pure  mathematicians  whose  careers  are  sketched 
by  Dr.  ]\IcFarlane,  now  deceased,  include  prodigies  of  both 
types.    The  period  covered  is  from  1791  to  1884. 

An  especially  interesting  characteristic  of  great  mathe- 
maticians is  their  almost  universal  love  of  poetry.  Clif- 
ford is  said  to  have  remarked  that  mathematics  and  poetry 
are  sisters,  and  he  himself  helped  to  justify  his  statement 
by  writing  at  least  one  very  creditable  poem.  William 
Eowan  Hamilton  also  was  a  poet,  and  J.  J.  Sylvester 
wrote  a  book  entitled  "The  Laws  of  Verse."  He  must 
have  felt  some  pride  in  this  work,  because  he  signed  one 
of  his  mathematical  communications,  "J.  J.  Sylvester, 
Author   of    'The   Laws    of    Verse'." 

Poetry  is  by  no  means  the  only  mental  relaxation  of 
the  mathematician.  Clifford  once  devoted  12  hours  to 
reviewing  a  book  based  on  the  following  anagram : 

This  alphabetical  series  is  translated,  "Thoughts  con- 
ceived to  affect  the  matter  of  another  universe  simultane- 
ously with  this  may  explain  a  future  state." 

Hamilton  was  knighted  and  two  years  later  became 
President  of  the  Eoyal  Irish  Academy,  but  his  highest 
title  to  fame  rests  on  his  work  on  quaternions.  At  the  time 
of  his  death  the  "Elements  of  Quaternions"  was  finished 
with  the  exception  of  one  chapter.  The  book  was  pub- 
lished, only  500  copies  being  printed.    In  consequence  it 


soon  became  a  rare  book,  and  as  much  as  .$35  has  been 
]iaid   for  a  copy. 

'riioiiias  I'cnyngton  Kirkman,  ordained  a  minister,  in 
addition  to  ini|)ortant  mathematical  work  devoted  some 
lime  loward  biinging  "the  memory  of  the  vocal  organs 
and  Ihe  ear  to  the  assistance  of  the  reasoning  faculties," 
writing  a  book  on  the  subject.  It  was  he  who  publisluid 
in  the  "Ladies'  and  ({entlemen's  Diary"  in  1H50  the 
famous  pioblem  of  the  L5  school  girls  who  walked  out  of 
school  three  abreast,  the  problem  being  to  determine  how 
many  arrangements  can  be  made  so  that  no  two  will  be 
aiiicast  more  than  once.  The  answer  is  35  and  may  be 
proved  by  those  equi|)ped   for  such  work. 

'  Dr.  MacKarlane's  book,  which  is  a  collection  of  let;tures 
delivered  by  him  at  Lehigh  University,  should  appeal  to 
all  students  of  human  nature.  It  is,  however,  of  more  spc- 
( ial  interest,  because  not  only  are  the  personalities  drawn, 
Ijut  the  woi'k  and  achievements  of  these  men  are  presenkxl 
and  discussed  in  considerable  detail.  In  addition  to  the 
names  mentioned  in  the  foregoing  the  careers  of  the  fol- 
lowing mathematicians  are  sketched:  George  Peacock, 
Augustus  DeMorgan,  George  Boole,  Arthur  Cayley^  Hen- 
ry John,  Stephen  Smith  and  Isaac  Todhunter. 

Lectures  on  Alternating  Currents 

ALTERNATING  CURRENTS — By  Carl  Edward  Magnusson,  M. 
S.,  Ph.  D.  E.  E.,  Professor  of  Electrical  Engineering, 
University  of  Washington;  Fellow,  Am.  Inst.  E.  E.  New 
York:  McGraw-Hill  Book  Co.,  Inc.  Cloth;  6x9  in.;  pp. 
XV   -|-   525;  475  illustrations.      $4  net. 

Another  addition  has  l)een  made  to  the  already  long 
list  of  electrical  teaching  texts  that  are  primarily  lec- 
ture notes  arranged  to  satisfy  the  specific  needs  of  spe- 
cific institutions.  By  stating  that  the  book,  even  though 
having  500  odd  pages,  covers  only  fundamentals,  the 
scope  is  indicated.  The  treatment  is  of  theory,  not 
heavily  loaded  with  field  and  shop  practicalities,  and 
aims  to  help  students  to  gain  an  idea  of  internal  reac- 
tions and  to  handle  certain  physical  facts  in  mathemat- 
ical shorthand.  Transformers  are  taken  up  after  voltage 
generation  and.  circuit  properties.  This  is  followed  by 
motors,  generators,  converters,  insulation,  polyphase 
power,  long-distance  transmission.  The  chief  feature  of 
originality  lies  in  pushing  the  study  of  transmission-  lines 
farther  than  common  with  undergraduates. 

m 
Guide   to   the    Ford  Automobile 

THE  MODEL  T  FORD  CAR:  Its  Construction,  Operation  and 
Repair — By  "Victor  W.  Page,  Member  of  the  Society  of 
Automobile  Engineers;  author  of  "The  Modern  Gasoline 
Automobile."  New  York:  Norman  W.  Henley  Publishing 
Co.     Cloth;  5x8  in.;  pp.  228;  94  illustrations.     $1. 

The  author  of  this  book  is  well  known  as  the  writer  of 
a  number  of  thoroughly  practical  treatises  on  automobile 
engineering.  He  states  that  the  close  of  1916  will  see  at 
least  1,000,000  Ford  cars  of  all  types  in  use.  Without 
doubt  there  has  never  been  in  the  whole  history  of  me- 
chanical engineering  a  machine  of  equal  size,  complica- 
tion and  cost  produced  in  such  immense  numbers. 

The  author  has  endeavored  to  give  the  non-technical 
reader  an  idea  of  the  elementary  mechanical  principles 
involved  in  the  various  parts  of  the  Ford  car,  and  at  the 
same  time  to  give  practical  instructions  governing  its 
operation,  maintenance  and  repair.  The  book  has  the 
same  liberal  provision  of  excellent  illustrations  that 
characterizes  the  other  automobile  books  by  the  same 
author. 
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By  making  relatively  slight  changes  in  construction  de- 
tails of  a  nonfireproof  building,  its  fire  resistance  can  be 
greatly  increased.  Specific  points  of  advice  are  given  in 
the  pamphlet  "Structural  Defects;  Suggestions  for  Their 
Elimination  and  Protection,"  issued  by  the  National  Fire 
Protection  Association.  This  little  publication  gives  il- 
lustrated directions  as  to  how  and  where  to  place  fire 
stops.  In  so  doing  it  hits  at  the  characteristic  weakness 
of  stud  framing,  the  commonest  form  of  wood-frame  con- 
struction. Of  almost  equal  value,  however,  are  pointers 
on  safeguarding  stair  openings,  belt  and  shaft  openings 
in  floors  and  walls,  and  similar  special  elements  of  fire 
hazard.  For  those  who  have  the  responsibility  of  keeping 
up  and  caring  for  wood-frame  buildings,  the  pamphlet  is 
a  most  necessary  piece  of  educational  literature. 

:€ 

Recent  installments  of  the  "Geological  Atlas  of  the 
United  States"  include  the  "Galena-Elizabeth  Folio, 
Illinois-Iowa"  and  the  "Colorado  Springs  Folio,  Colo- 
rado," (Washington,  D.  C. :  United  States  Geological 
Survey;  35c.  each.) 
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[So  far  as  possible  the  name  of  each  pubUsher  of  books  or 
pamphlets  listed  in  these  columns  is  given  in  each  entry.  If 
the  book  or  pamphlet  is  for  sale  and  the  price  is  known  by 
the  editor,  the  price  is  stated  in  each  entry.  Where  no  price 
is  given  it  does  not  necessarily  follow  that  the  book  or  pam- 
phlet can  be  obtained  without  cost.  Many,  but  not  all,  of  the 
pamphlets,  however,  can  be  secured  without  cost,  at  least  by 
inclosing  postage.  Persons  who  are  in  doubt  as  to  the  means 
to  be  pursued  to  obtain  copies  of  the  publications  listed  in 
these  columns  should  apply  for  information  to  the  stated  pub- 
lisher, or  in  case  of  books  or  papers  privately  printed,  then 
to  the  author  or  other  person  indicated  in  the  notice.] 
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Notes  from  Field  and  Office 


Pavinji   alley   returns-   Blastinji   a   rock   ledfte   from    New  York    Harbor     Adding   five  stories  to  an 

eight-story  building     (Concreting  footings  of  viaduct  196  ft. 

high — Floating  steam  shovel 


Paving  Alley  Returns  in  Chicago 

In  paviiiii-  the  alloy  ivtunis  ol'  streets  in  Chicago  it: 
is  now  the  "eneral  jn-aetice  to  make  the  top  of  the 
pavin<;  pvaetieally  Hush  with  the  (5  ft.  of  the  sidewalk 
next  the  property  line  and  to  «i^ive  a  strai^dit  slope  at 
the  center  from  the  property  line  toward  the  street  <;utter. 
This  method  avoids  the  usual  step  at  the  alley  and  «,nves 
:jn  almost  unbroken  sidewalk.  The  plan  is  not  used  where 
there  is  an  excessive  slope  toward  the  street  gutter  or 
where  there  is  much  heavy  teaming  in  the  alleys. 

Where  the  concave  in  the  alley  return  is  increased  to 
enable  its  sides  to  be  brought  up  to  the  sidewalk  level, 
the  slopes  from  the  sidewalk  to  the  center  may  be  rather 
steep.  With  wood-block  paving  these  slopes  are  likely 
to  become  slippery  in  bad  weather.  To  prevent  this 
condition  the  practice  of  the  Board  of  Local  Improve- 
ments is  to  lay  the  blocks  parallel  with  the  center  line 
of  the  alley  and  with  i/i-in.  open  Joints  formed  by 
creosoted  strips.     These  strips  are  about  half  the  depth 
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METHODS   OP   PAVING   OP   ALLEY    RETURNS   IN 
CHICAGO   STREETS 

of  the  block,  the  upper  half  of  the  Joint  space  being 
filled  with  coarse  sand.  Another  method  employed  is  to 
lay  the  blocks  at  an  angle,  so  that  the  edge  of  each  row 
is  1/4  in.  above  that  of  the  adjacent  row,  thus  forming 
a  saw-tooth  surface  facing  the  curb.  Where  the  slopes 
would  be  too  steep  if  the  sides  of  the  alley  paving  were 
i)rought  up  to  the  sidewalk  level,  it  is  now  the  custom  to 
form  a  step  of  3  to  7  in.  at  this  place.  These  methods 
are  shown  in  the  accompanying  drawing. 

At  some  alley  returns  where  slipperiness  has  caused 
trouble  in  wet  and  cold  weather,  the  owners  of  adjacent 
property  have  nailed  on  the  wood  paving,  strips  of 
corrugated  anti-slip  metal  (such  as  is  used  for  steps). 
In  a  few  cases  these  strips  have  been  placed  also  on  the 
street  paving  near  the  curb  at  crosswalks.     This  is  done 


The  sheeting  drives  very  hard  and  requires  correspond- 
ingly large  pulling  force  to  take  it  out.  The  rig  built 
I'oi-  this  piii'pose  by  the  coiiipniiy's  construct  ion  dc[)art- 
nu-nt  consists  of  a  two-post  franu'  with  wire-rope  pulling 
tackle  of  unusually  high  multiplication.  The  nuiin  tackle 
is  li-parl,  using  %-in.  "Hercules"  steel  cable  having  a 
bieaking  strength  of  ;}()  tons.  This  cable  was  parted  sev- 
eral times  during  the  work.  II.  H.  Fisher,  Construc- 
tion Su|)('rintcndent,  states  that  the  pull  recpiired  to  take 
out  a  pile  ceitainly  exceeds  ;}()0  tons.  The  seventeen-part 
tackk'  is  reaved  through  eight-sheave  blocks,  and  for  es- 
pecially heavy  pulling  is  helped  by  a  three-sheave  block 
and  seven-part  line  connected  between  the  becket  and 
lower  block.  This  rigging  gives  a  travel  of  120  ft.  of 
cable  to  1  ft.  of  niain-l)l()ck  travel.  The  hoisting  engine 
is  10x12  and  geared  to  pull  (i  tons  on  a  single  line. 

The  attachment  to  the  pile  is  made  by  a  pair  of  pin 
Jaws  fastened  by  one  3-in.  bolt  and  two  3-in.  pins,  the 
three  holes  in  the  pile  being  in  tandem.  The  holes  us- 
ually deform  enough  in  hard  pulling  to  distribute  the 
pull  among  the  three  pins.  The  supporting  frame  has 
12xlG-in.  legs  4:8  ft.  long,  which  is  Just  sufficient  for 
pulling  a  10-ft.  sheetpile  clear. 

'0. 

Removing  Coenties  Reef  from  the  East 
River,  Nev/  York  Harbor 

By  Edward  H.  Dion* 

Coenties  Reef,  which  is  the  name  of  a  rock  ledge  about 
COO  ft.  off  the  outer  end  of  Pier  6,  East  River,  in  the 
Borough  of  Manhattan,  is  now  in  the  course  of  removal. 
The  United  States  Government  appropriated  sufficient 
money  to  take  out  material  to  a  depth  of  35  ft.  below 
mean  low  water,  and  the  City  of  New  York  has  ap- 
propriated another  amount,  so  as  to  increase  this  depth 
5  ft.,  thus  giving  a  40-ft.  unobstructed  channel  here,  the 
adjoining  waters  already  having  this  depth. 

This  reef  is  600  ft.  long  and  300  ft.  wide  at  its  outer- 
most points.  The  Government  borings  show  a  depth  of 
from  25  to  32  ft.  below  mean  low  water.  As  none  of 
the  blasted  area  has  been  dredged,  the  rock  formation  is 
unknown ;  but  it  is  probably  gneiss.     It  has  a  covering 


by  the  property  owners  at  their  own  expense   and  ap-      of  mud  and  sand  on  the  deep  area  and  clean  rock  on 


parently  without  permits  from  the  Department  of  Public 
Works. 

Wi 

Pile-Pulling  Tackle  of  High  Power 

High-powered  tackle  for  pulling  piles  is  used  by  the 
Louisville  Gas  and  Electric  Co.  in  connection  with  its 
power-house  extension  work  at  the  foot  of  North  3rd  St., 
Louisville,  Ky.  Steel  sheeting  spliced  to  make  60-  to 
75-ft.  lengths  forms  the  cofferdam  wall  for  the  trench 
for  the  condenser  intake  and  discharge  tunnels. 


the  shallow  portion,  due  to  scouring  by  the  strong  tides. 
Part  of  this  reef  was  removed  in  1875,  to  a  depth  of 
25  ft.,  but  broken  rock  left  over  from  this  Job  is  occa- 
sionally struck. 

Two  of  the  subway  tubes  leading  from  AVhitehall  St., 
^Manhattan,  to  Montague  St.,  Brooklyn,  now  under  con- 
struction, pass  through  this  ledge.  The  top  of  the  head- 
ing is  at  an  elevation  of  64  ft.  below  mean  low  water, 
and  blasting  is  going  on  at  the  present  time  at  a  point 

♦Great  Lakes  Dredge  and  Dock  Co.,  17  Batterv  Place,  New- 
York  City. 
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f'iiroctly  uiidornoath  the  drill  boat  used  by  the  contractor. 
The  blasting  and  drilling  are  heard  by  the  tunnel  workers, 
and  a  very  distinct  shock  is  felt  on  board  the  drill  boat 
when  tunnel  blasting  is  done. 

The  current  has  a  velocity  of  from  4i/2  ^^  ^  ^^^-  P^r  h^-? 
and  there  is  a  tidal  range  of  about  5.5  ft.  This  strong 
current  necessitates  a  very  secure  ancliorage  and  a  close 
watch  of  the  boat  spuds.  Moves,  after  the  completion 
of  a  row  of  holes,  are  often  delayed  until  slack  water, 
because  of  the  fear  of  being  carried  away.  Traffic  at 
this  point  is  very  heavy;  consequently,  the  Secretary  of 
War  has  restricted  a  buoyed  area,  to  safeguard  against 
accident  due  to  the  upheaval  of  rock,  broken  drill  bars 
that  project  above  this  rock,  and  to  protect  the  con- 
tractor's floating  plants. 

Work  was  started  on  June  9,  1916,  and  at  the  present 
time  about  three-eighths  of  the  area  has  been  blasted.  One 
5-drill  frame  machine  is  being  used,  operations  being 
carried  on  in  three  8-hr.  shifts.  The  drill  machines  are 
IngersoU-Eand,  rock,  subaqueous,  known  as  H-64  and 
K-64:  types.  The  drill  bars  are  55  ft.  long,  made  up 
of  soft-steel  stock  and  tool-steel  bits.  Drilling  is  done 
to  an  overdepth  of  5  ft. — that  is,  to  a  45-ft.  plane 
below  mean  low  water.  From  experience  derived  on 
former  rock  work,  this  depth  is  thought  to  be  sufficient 
to  acquire  the  desired  dredging  depth  to  grade. 

The  longitudinal  center  line  of  the  reef  runs  in  a 
north  and  south  line,  and  it  was  at  first  proposed  to 
move  the  drill  boat  5  ft.  along  this  line  each  time,  and 
then  the  entire  reef  would  be  covered  in  two  cuts.  As 
the  current  takes  a  sweep  at  this  point,  striking  the  boat 
broadside,  the  floating  debris  caused  a  lot  of  trouble  to 
the  drills.  The  force  with  which  some  timbers  hit  them 
was  sufficient  to  cause  bad  bends  and  consequently  much 
lost  time  in  changing  bars.  Ditliculty  was  also  experi- 
enced in  making  moves  after  a  row  of  holes  had  been 
completed,  due  to  the  water  piling  up  on  either  side, 
depending  on  ebb  or  flood  tides.  After  a  couple  of 
weeks'  trial  the  position  was  changed  to  a  move  diagonally 
across,  thus  bringing  the  current  on  the  head  ends.  This 
method  has  been  used  since  with  success. 

In  order  to  reduce  drill-bar  troubles,  cast-iron  pipes 
of  decreasing  diameters  were  attached  together  by  steel 
bands  forming  a  collapsible  pipe,  which  can  be  raised 
when  moving  the  boat.  A  cross-pipe  is  fitted  at  the 
lower  end,  to  permit  the  drillings  to  wash  out.  The 
pipe  is  suspended  from  the  drill  frame  by  steel  leaders, 
and  is  known  as  a  sand  pipe.  Bent  bars  have  been 
practicall}^  eliminated  by  this  scheme. 

After  a  move,  the  location  of  the  drill  boat  is  deter- 
mined by  shore  ranges,  which  consist  of  targets  and  points 
on  prominent  buildings.  The  plotted  locations  have  been 
checked  by  transit  intersections,  and  the  error  rarely 
exceeds  2  ft.  The  sand  pipes  are  next  lowered,  until 
they  rest  on  the  bottom. 

The  drill  bars  passing  through  the  sand  pipe  are 
started  and  driven  to  rock.  The  elevation  is  noted,  and 
drilling  continued  to  the  45-ft.  plane.  The  drill  is  then 
pulled  out  and  lowered  again,  this  operation  being  re- 
peated until  the  hole  is  clean.  A  charger  pipe  suspended 
from  the  drill  frame  is  then  lowered  to  the  deck,  where 
the  blasters  insert  the  dynamite.  This  pipe  has  a  slit 
along  the  side,  the  sticks  of  dynamite  are  put  in  from 
the  bottom,  the  last  two  containing  the  exploders.  The 
wires  are  held  on  deck  while  the  pipe  is  lowered  in  the 
sand  pipe.     Rammers  tamp   the  charge   to   the   bottom 


of  the  drilled  hole,  and  the  charger  pipe  is  then  raised. 
The  charges  are  set  off  by  machine.  One  hole  is  fired 
at  a  time,  and  the  boat  is  not  moved  away  from  its 
position,  the  surface  water  being  hardly  disturbed. 

Each  drill  frame  has  four  holes  on  each  move,  and 
is  capable  of  an  overlap  of  one  hole  on  either  side.  As 
the  rock  is  very  hard  and  subway  operations  demand 
caution,  heavy  charges  cannot  be  used;  therefore,  holes 
are  drilled  on  5xf).3-ft.  spacings.  This  permits  20  holes 
to  be  drilled  per  move.  The  time  required  to  drill  holes 
varies  greatly,  shallow  ones  often  taking  longer  than 
Ihe  deepest  ones.  Seams  are  frecpiently  struck,  causing 
sticking,  which  is  one  of  the  greatest  troubles  encountered. 
Holes  after  completion  sometimes  refill  with  sand  or  with 
pieces  of  broken  rock  and  are  very  troublesome  to  clean. 
From  all  indications,  including  the  examination  of  a 
diver,  the  rock  is  well  shattered. 

The  number  of  feet  drilled  by  night  shifts  bears  a 
very  good  comparison  to  the  day  work ;  and  as  the  only 
additional  cost  to  running  the  plant  is  lighting,  an  even 
distribution  of  cost  of  operation  for  84  hr.  is  regarded  as 
just. 

Wi 

Adding  Five  Stories  to  an  Eight-Story 
Office  Building  in  Pittsburgh 

An  extension  of  five  stories — planned  at  the  time  the 
structure  was  erected  to  its  original  height  of  eight 
stories — has  just  been  added  to  the  Jones  &  Laughlin 
Steel  Co^  office  building  in  Pittsburgh.     In  the  orioinal 
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coiistruclion  the  lloorboains  of  llic  niiilli  lloor  luid  liccn 
put  ill  pliirc  iiiul  used  to  support  a  l('ni|)orai-v  roof,  miuI 
tlu>  coliiiniis  had  Ix'cu  pi-ovi(h'(l  with  spiici-s  to  taki-  tlic 
fiituiv  cxIiMisioiis.  W'lu'ii  tlu'  addition  was  hcj^im.  holes 
were  eiit  lhrou«ih  the  I'oof  to  enter  the  eoluinns,  and  then 
these  holes  were  housed  around  to  keep  out  the  lain.  A 
stiniejj:  derriek  hoisted   the  slet'l   and   thei\  erected    it. 

'Vo  ^ive  aeeess  to  the  juirtion  of  the  tloor  l.vin<f  iu'tweeii 
the  stiniejis,  the  U)a(ls  were  temporarily  landed  at  the 
e.xtrenu'  swinj;  of  the  hooni.  The  hooni  was  tiien  passeil 
haek  of  a  diseonneeted  stillleg  and  proeeeded  with  the 
erection  after  the  stilllej?  had  heen  rephieed. 

Tlie  old  roof  was  wrecked  as  soon  as  the  tenth-lh)or 
shibs  and  the  new  side  walls  of  the  ninth  lloor  were  in 
place.  The  tloor  was  maintained  in  a  fairly  water-tight 
condition.  It  had  originally  been  intended  to  require  that 
the  new  roof  be  placed  before  the  old  was  removed. 

All  materials  other  than  steelwork,  including  concrete 
and  debris  from  the  old  roof  and  cornice,  were  handled 
in  the  construction  elevator  at  the  rear  of  the  building. 
Floors  were  built  on  the  Witherow  system,  with  removable 
steel  centers  on  which  were  cast  a  beam-and-slab  .floor 
framing  into  the  steel  floorbeams. 

McClure  &  Spahr  were  the  architects,  and  James  L. 
Stuart  was  the  contractor. 

M 

Concreting  the  Footings  and  Piers  of 
a  Viaduct  196  Ft.  High 

Foundations  for  what  will  be  the  highest  track  structure 
on  the  Southern  Ry.  are  now  being  put  in  near  Toccoa, 
Ga.,  on  the  50-mi.  relocation  now  about  50%  complete. 
This  structure  is  a  double-track  steel  viaduct  at  station 


;!tSO-:)!)  (from  Charlotte,  N.  C),  l!»(i  ft.  Iiigli  and  1,000 
ft.  long. 

As  originally  designed,  the  viaduct  was  to  consist  of 
girders  cariied  on  concretes  abutments,  two  hollow  s(piare 
concrete  piers  and  si.x  steel  towers  ISO  ft.  high.  TIk;  spans 
from  south  to  north  (toward  Charlottx')  w(!re  to  be  as 
follows:  too  ft.  (i  in.,  I  \:)  ft.  I  in.,  !»;}  ft.  2  in.,  live  spans 
so  ft.  each,  :»;{  ft.  2  in.,  1  1:5  ft.  1  in.,  100  ft.  1  in.,  100  ft. 
i;  in.  .After  the  concreting  jjlant  for  such  a  structure 
had  heen  practically  installed,  the  design  of  the  viaduct 
was  changed  to  all  100-ft.  spans  between  hollow  towers  of 
concrete  having  circular  interiors  and  rectangular  exter- 
iors, and  spaced  128  ft.  c.  to  c.  The  ])urpose  of  thi.s 
article  is  to  describe  the  concreting  plant  as  originally 
laid  out  to  take  care  of  the  abutments,  two  cone-rote  piers 
and  the  footings  for  the  six  steel  towers.  It  will  be 
enlarged  to  supply  the  increased  amount  of  concrete  now 
recpiired. 

The  North  I)i'oad  viaduct  crosses  a  valley  2,000  ft.  wide 
between  precipitous  hills  about  110  ft.  high.  The  present 
i-ailway  line  rounds  the  hill  bounding  the  valley  on  the 
north.  Here  a  short  spur  has  been  extended  over  some 
material  bin.s,  shown  in  Fig.  2.  The  bin  at  the  extreme 
right  contains  coal.  The  others  are  for  sand  and  cement. 
These  bins  discharge  into  narrow-gage  cars  underneath. 

The  material  trains  run  across  the  valley  to  the  foot 
of  the  south  hill,  where  a  cement  house  is  located.  From 
this  point  an  inclined  cable  tramway  500  ft.  long  as- 
cends on  a  45%  grade  to  the  concrete  plant  at  the  top  of 
the  hill.  The  car  on  the  cable  track  is  simply  a  frame 
formed  of  two  longitudinal  stringers  and  two  crosspieces, 
carried  on  four  wheels.  This  tramway  is  shown  in  Fig. 
3.  Alongside  the  tramway  at  the  top  are  located  the 
cement  house  and  space  for  sand  arid  broken  stone  stor- 


FIGS.    1  TO   3.      CONCRETING  THE   FOOTINGS  FOR   HIGH  VIADUCT  ON  SOUTHERN  JIT..   TOCCOA,    GA. 
Fig-.    1 — IncHne    to   plant.      Fig.    2 — Bins   at    railway.      Pig.    3 — Quarry 
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FIG.   1.    SHOWING  STEAM-SHOVEL  MACHINERY  ANCHORED  ON  A  HULL 


age.  The  stone  is  brought  in  on  a  short  trestle  carrying 
a  narrow-gage  track  leading  from  the  quarry  (Fig.  3), 
which  is  about  1000  ft.  south  of  the  mixer  and  on  the 
right-of-way  of  the  new  railway  line.  The  stone  is 
dumped  off  the  trestle  onto  a  storage  pile  and  lifted  by  a 
bucket  conveyor  to  the  crusher,  which  delivers  within 
reach  of  the  mixer.  In  front  of  the  sand  pile  and  a  few 
feet  below  it  is  the  concrete  mixer,  delivering  to  the  vari- 
ous footing  forms  by  a  cableway  about  2000  ft.  long,  the 
towers  of  which  are  on  opposite  banks  of  the  valley. 

The  North  Broad  viaduct  is  on  the  eonti'act  section 
worked  by  C.  W.  Lane  &  Co.,  of  Atlanta,  and  is  being 
erected  by  that  company. 

Dredging  with  Steam-Shovel  Equipment 
Mounted  on  a  Hull 

On  canal  clean-up  work  at  Trenton,  N.  J.,  the  Pennsyl- 
vania E.E.  is  using  a  very  unusual  sort  of  dredge,  con- 
sisting of  the  machinery  of  a  small  revolving  steam  shovel 
mounted  on  a  wooden  hull.  The  boom  and  dipper  handle 
are  especially  long,  making  it  possible  to  dig  to  a  depth 
of  9  ft.  below  water  and  dump  material  28  ft.  from  the 
centerline  of  the  boat  and  6  ft.  above  water.  The  hull  is 
40x181/2  ft.  in  plan  by  41/2  ft.  deep.     The  outfit  is  effi- 
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cient  for  digging  small  ditches  or  for  dredging  shallow 
streams.  It  is  cheaper  to  build  than  a  regular  dredge 
for  the  same  service  and  is  much  cheaper  to  operate. 
The  shovel  used  is  of  the  Osgood  18  type. 

The  truck  frame  of  the  shovel — axle  and  axle  bearings 
removed — is  bolted  to  the  hull.  The  heavy  end-plate  is 
bolted  both  to  the  shovel  frame  and  (by  means  of  an  ex- 
tension plate)  to  the  hull. 

The  special  parts  required  to  build  this  outfit  are  the 
spuds,  spud  machinery,  backing  drum  at  the  foot  of  the 
boom,  and  the  hull  upon  which  the  machinery  is  mounted. 
The  general  arrangement  is  shown  in  Fig.  1,  while  Fig. 
2  shows  exactly  how  the  spuds  are  operated. 

To  move  the  dredge  forward:  First,  the  dipper  is 
placed  far  ahead;  next,  the  hull  is  floated  by  raising  the 
spuds;  then,  by  starting  the  boom  engines,  the  hull  is 
caused  to  move  toward  the  dipper.  The  spuds  are  then 
dropped,  thus  anchoring  the  hull,  when  the  dredge  is 
again  ready  to  excavate. 


FINE  AGGREGATE 


FIG.   2.      HOW  THE  SPUDS  ON  FLOATING  PILEDUIVER 
ARE  OPERATED 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiMitiiiiiinitiiinsiiiiiiiC 

Eeoentric  Loadin;;  of  Colunin.s — The  question  of  x/hen  and 
how  eccentric  loading  is  to  be  taken  account  of  in  proportion- 
ing the  columns  of  buildings  is  raised  by  H.  G.  W.  Inasmuch 
as  sound  engineering  and  most  building  ordinances  require 
due  account  to  be  taken  of  eccentricity,  it  is  important  to 
know  in  what  case  the  load  applied  by  beam  connections  is 
an  eccentric  load.  But  H.  G.  W.  says:  "I  understand  from 
people  connected  with  bridge-shop  offices  that  it,  is  customary 
to  disregard  eccentricity  except  where  the  beams  are  brack- 
eted far  out,  as  at  crane  girders.  Wall  girders  of  ordinary 
buildings  ought  to  be  eccentric  in  the  same  way.  What  is  the 
practice  in  this  matter  among  responsible  engineers?" 

Northwestern    Arc    of    Primary    TriauKulation    Completed — 

The  United  States  Coast  and  Geodetic  Survey  has  completed 
the  observing  of  an  arc  of  primary  triangulation  which  ex- 
tends 630  mi.  from  northern  Utah  northwestward  to  the 
Columbia  River  in  northeastern  Oregon,  thence  westward 
down  the  Columbia  River  to  Portland,  Ore.  About  100  stations 
have  had  latitudes  and  longitudes  accurately  determined;  and 
as  these  points  have  been  substantially  monumented,  they  will 
be  available  for  starting  points  of  Federal,  state,  boundr.ry 
and  other  surveys  and  engineering  works.  As  soon  as  the 
office  computations  can  be  made  at  the  Washington  head- 
quarters of  the  Coast  and  Geodetic  Survey,  the  data  for  this 
survey  will  be  published.  The  party,  under  C.  V.  Hodgson 
making  this  survey  used  for  the  first  time  automobile  trucks 
on  primary  triangulation,  and  the  trucks  proved  so  successful 
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that  all  othiM'  .siirvoyliiK  partlos  <'nKaKCfl  on  Himllar  work  will 
use  tlii.s  inoaiiH  of  coiniuuiilcatiuii.  The  truclcs  canli-d  the 
parly  ami  oiitfll  to  tlu-  ba.si-  t>f  the  peaks  on  which  observa- 
tions were  nuido.  The  camp  etiulpa^e  and  liistrumeiitH  wore 
carried  from  the  truck  to  the  toj)  of  the  peak  by  horses  or  by 
members  of  the  party.  Accurate  elevations  of  numerous 
mountain  jieaks  were  determined  by  this  survey.  Most  of  the 
observations  were  made  at  nig-ht  by  use  of  acetylene  lamps. 
The  UmKest  distance  observed  was  134  ml.  between  a  i)eak  In 
northern  Utah  and  a  second  peak  In  southern  Idaho.  The 
lamps  were  cared  for  by  trained  llKht  keepers. — lUilletln  of 
I'niteil  States  Coast  and  (leodotlc   Survey. 

Ceiiieiit  'riia<  i'ost  us  lliieli  u.s  l<'l<>iir  Hauling  cement  bar- 
rt'ls  by  caterpillar  tractor  across  the  deseit  is  shown  In  the 
accompanying  view.  The  hauling  was  done  for  the  (Jem  Lake 
and  .VKuew  dams  for  the  I'aciHc  I'uwer  Corporation.  These 
dams,   as  described   in   "Engineering  News,"    Dec.   21.    lOlO,   p. 


CATERPILLAR  TRACTOR  HAULS  CEMENT  ACROSS 
DESERT 

1157,  are  located  in  the  upper  levels  of  the  Sierra  Nevada 
Mountains  and  are  60  mi.  from  the  nearest  railway  station. 
The  materials  had  to  be  brought  in  by  caterpillar  tractor, 
tramway,  lake  barges  and  tramway,  which  brought  the  cost  of 
cement  at  the  site  up  to  $7.50  per  bbl. 

A  Novel  Progress  Chart  for  Bridge-Pier  Sinking  is  used  by 
P.  B.  Spencer,  Division  Engineer  of  Construction  for  the  New 
York,  New  Haven  &  Hartford  R.R.,  in  charge  of  the  con- 
struction of  the  new  Thames  River  bridge  of  that  railway. 
Holbrook,  Cabot  &  Rollins  are  the  contractors.  The  chart  is 
really  a  mechanical  device  similar  to  a  slide  rule  with  six 
slides,  one  for  each  of  the  six  sinking  units  of  the  bridge  sub- 
structure. The  slides  are  of  stiff  cardboard,  retained  in  slide- 
chases  formed  of  cardboard  strips  glued  over  filler  or  spacer 
strips  to  a  back  or  body.  The  whole  device,  hung  on  the 
wall,     gives    a    comprehensive     picture    of    the     condition     of 


progress.  There  are  height  scales  on  the  retalnei-  strips,  and 
(in  each  slide  Is  drawn  jin  f)utline  of  the  pier  box  sliucture, 
which  Is  shaded  with  coloied  (rrayons  to  describe  the  progress 
of  timbering  and  of  concreting.  The  sketch  suggestB  the  gen- 
eral appearanc<!  and  arrangement  of  the  chart. 

.Stree<-lii<«TH«M'tloii  MonumentM — In  the  recent  extensive 
asphalt-pavlnn  work  at  VIncennes,  Ind.,  the  resetting  of  the 
monuments  at  street  IntiMsections  was  given  careful  atten- 
tion. The  former  monuments  were  of  limestone,  8x8x:{0  In., 
centered    by    a    ci-ossmai'k    on    the    top.       The    new    type    Is    a 
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PROGRESS  CHART  TO  KEEP  TRACK  OF  BRIDGE-PIER 
SINKING 


NEW  MONUMENT   FOR  STREET  INTERSECTIONS  AT 
VINCENNES,  IND. 


cast-iron  cylindrical  box  7%  in.  in  outside  diameter  and  11 
in.  deep  over  all,  with  a  flanged  top  for  the  cover.  This 
box  is  set  in  approximate  position  when  the  foundation  is 
laid.  As  soon  as  this  is  completed,  the  casting  is  centered 
with  a  transit,  and  the  center  lines  of  the  streets  are  cut  on 
the  top.  A  14, -in.  copper  rod  is  then  set  in  concrete  grout 
within  the  box  and  adjusted  to  the  exact  center.  It  is  found 
best  to  center  the  monuments  before  the  top  coat  is  laid, 
on  account  of  liability  of  error  in  setting  the  castings.  This 
monument  was  designed  by  H.  T.  Watts,   City  Engineer. 

Concrete  Made  with  Silicate  of  Soda  is  suitable  for  pave- 
ment foundations,  according  to  a  paper  by  George  C.  Warren, 
President  of  Warren  Brothers  Co.,  Boston,  Mass.,  read  before 
the  engineering  section  of  the  American  Association  for  the 
Advancement  of  Science,  Dec.  28.  He  said:  "During  the  past  year 
the  laboratory  of  the  Warren  Brothers  Co.  has  done  a  great 
deal  of  work  investigating  the  use  of  silicate  of  soda  as  the 
cementing  material  for  concrete  foundations  and  finds  that  in 
connection  with  a  substantial  waterproof  bituminous  wearing 
surface  it  is  quite  practicable  to  make  a  high-grade  concrete 
foundation  in  this  way.  The  question  is  one  of  relative  prices 
of  Portland  cement  and  silicate  of  soda  and  consequent  first 
cost  of  construction.  We  have  also  successfully  laid  approxi- 
mately 10,000  sq.yd.  of  wearing  surface  over  concrete  made  of 
silicate  of  soda  and  crushed  stone,  which  had  failed  to  suc- 
cessfully w^ithstand  vehicular  traffic  as  a  road  surface  in  Cos 
Cob,  Conn.,  and  Sudbury,  Ont.  The  silicate  of  soda  concrete 
has  greater  resiliency  and  less  rigidity  than  portland-cement 
concrete  and  apparently  materially  lessens,  if  it  does  not 
entirely  overcome,  the  cracking  troubles  of  portland-cement 
concrete  foundations."  The  solubility  of  silicate  of  soda  in 
water  is  not  referred  to,  but  this  is  certainly  a  factor  in  the 
permanence  of  any  pavement  constructed  with  it.  Silicate  of 
soda  concrete  has  been  used  to  some  extent  in  road  pavements 
under  the  trade  name  "Rocmac,"  which  is  a  mixture  contain- 
ing  also   sugar,   powdered   limestone   and   other   ingredients. 
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Horizontal  Fire  Exits  To  Safeguard 
New  York  Hospital  Patients 

Every  engineer  and  every  official  responsible  for  the 
design  or  maintenance  of  buildings  housing  large  num- 
bers of  people  ought  thoroughly  to  understand  the  great 
advantage  that  horizontal  exits  have  over  the  ordinary 
vertical  fire  escapes  to  safeguard  life  in  case  of  fire. 
The  value  of  horizontal  escapes  and  the  defects  of  ver- 
tical fire  escapes  were  first  clearly  recognized  and  stated 
by  H.  F.  J.  Porter,  Consulting  Engineer,  in  a  paper 
read  in  1913  at  the  Baltimore  meeting  of  the  American 
Society  of  Mechanical  Engineers.^  Engineering  News 
was  the  first  among  technical  journals  to  recogni-ze  and 
call  attention  to  the  great  importance  of  the  principles 
laid  down  in  Mr.  Porter's  paper. 

As  some  of  our  readers  will  recall,  Mr.  Porter  demon- 
strated by  figures  based  on  actual  experiments  the  utter 
inadequacy  of  the  ordinary  outside  metal  fire  escapes 
or  even  of  ordinary  stairways  to  furnish  sufficiently  rapid 
egress  for  the  crowds  contained  in  many  present-day 
buildings,  in  case  of  the  rapid  spread  of  fire.  The  hori- 
zontal exits  that  Mr.  Porter  advocated  are  provided  by 
carrying  a  fireproof  partition  wall  from  the  cellar  to  the 
roof  with  doorways  at  each  floor,  closed  by  fireproof  doors. 
If  a  fire  occurs  on  any  floor,  those  threatened  by  it  can 
quickly  pass  through  the  doorway  to  the  other  side  of 
the  firewall,  and  the  door  is  closed  behind  them. 

Not  only  is  this  simple  method  of  safeguarding  life 
of  great  value  in  connection  with  factories,  loft  build- 
ings, schools,  department  stores  and  other  buildings  used 
by  great  numbers  of  people,  but  it  offers  for  the  first 
time  a  means  of  safeguarding  the  lives  of  the  helpless 
inmates  of  hospitals,  almshouses  and  other  institutions. 
It  would  be  impossible  in  most  cases  to  carry  helpless, 
bed-ridden  patients  in  any  considerable  number  down 
long  flights  of  stairs  in  time  to  save  them  from  the 
rapid  spread  of  flames;  but  with  the  horizontal  exits 
the  beds  with  the  patients  in  them  can  be  rapidly  wheeled 
through  the  open  doorway  to  safety  on  the  other  side. 

Elsewhere  in  this  issue  is  described  the  work  carried 
out  by  direction  of  the  late  M.  J.  Drummond,  when 
Commissioner  of  Charities  of  New  York  City,  under 
which  the  city  hospitals,  almshouses  and  other  buildings 
of  the  Department  of  Charities,  most  of  them  not  fire- 
proof, have  been  so  remodeled  by  the  provision  of  fire- 
walls and  horizontal  exits  that  their  17,000  inmates  are 
safeguarded  from  the  dangers  of  fire. 

Of  course,  to  carry  out  the  horizontal-exit  idea  in  the 
ideal  manner,  the  firewalls  should  be  located  and  con- 
structed when  the  building  is  erected.  In  this  case  the 
cost  would  be  trifling  compared  with  the  ordinary  plan 
of  providing  vertical  fire  escapes.  In  the  buildings  of 
the  New  York  Charities  Department,  however,  it  was 
found  possible  in  nearly  all  cases  to  utilize  existing  par- 
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titions  so  that  the  entire  cost  of  establishing  horizontal 
exits  in  the  206  buildings  of  the  Charities  Department 
was  only  $117,000. 

The  good  example  set  by  New  York  City  ought  to  be 
followed  by  every  city  in  the  country.  Here  is  an  oppor- 
tunity for  engineers  to  render  a  real  public  service  by 
urging  upon  public  authorities  the  duty  of  giving  pro- 
tection to  the  helpless  inmates  of  public  institutions 
against  a  horrible  death  by  fire.  This  plan  of  protec- 
tion against  the  dangers  of  fire,  if  followed  there,  more- 
over, will  gain  a  wide  publicity  that  should  lead  to  its 
adoption  for  other  types  of  buildings  and  eventually  put 
an  end  to  the  disgraceful  and  needless  holocausts  that 
have  occurred  so  frequently  in  the  United  States  during 
the  past  dozen  years. 

^: 
America's  Part  in  Rebuilding  Europe 

Many  of  those  who  endeavor  to  forecast  the  condition 
of  American  industry  and  finance  in  the  period  following 
the  conclusion  of  peace  appear  to  have  fixed  their  at- 
tention solely  on  the  stoppage  of  the  demand  for  war 
supplies.  But  when  it  is  no  longer  necessary  for  Europe 
to  draw  on  America  to  supply  her  troops  in  the  field, 
she  will  still  find  it  necessary  to  buy  from  America  vast 
quantities  of  goods  to  repair  the  devastation  wroagni 
by  the  war  and  to  put  her  farms  and  factories  on  a 
working  basis. 

A  commission  of  twelve  prominent  engineers  and  busi- 
nessmen was  sent  to  France  last  fall  by  the  American 
Manufacturing  Export  Association  to  ascertain  the  ex- 
tent to  which  American  enterprise  and  industry  would  be 
called  upon  to  help  restore  the  devastated  portions  of 
France  after  the  war.  One  of  the  members  of  this  com- 
mission. Noble  F.  Hoggson,  describes  in  System  for  Jan- 
uary some  of  the  results  of  the  commission's  investiga- 
tion. He  reports  that  the  value  of  the  property  destroyed 
in  northern  France  alone  is  in  excess  of  21/0  billion 
dollars.  No  less  than  753  cities  and  towns  have  been 
partly  or  wholly  wiped  out.  The  total  number  of  build- 
ings damaged  or  destroyed  is  given  as  over  46,000. 

On  the  farms  of  France,  it  is  estimated  that  one- 
half  the  horses  and  oxen  heretofore  used  for  draft  pur- 
poses have  been  killed  in  consequence  of  the  war.  The 
scarcity  of  labor,  also,  as  a  result  of  the  many  men 
killed  and  incapacitated  by  the  war,  will  make  necessary 
the  use  of  farm  machinery  on  a  scale  hitherto  unknown. 
The  French  manufactories  of  farm  implements  have  been 
converted  into  munition  plants,  and  to  restore  her  agricul- 
ture, France  must  draw  heavily  on  other  countries  for 
agricultural  machinery  and  tools.  Many  of  the  French 
industrial  plants  outside  the  war  zone  will  need  new  tools 
of  modern  type,  as  their  equipment  prior  to  the  war  wa.s 
antiquated  and  cannot  survive  the  new  conditions  of 
increased  labor  cost.  The  French  people  also  look  for- 
ward to  a  great  revival  of  travel  when  the  war  is  over 
and  estimate  that  nearly  $100,000,000  must  be  expended 
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ill  huildiiii;-  iidditinnul  hotels  to  caiv  for  tourists.  .Matc- 
rial  ami  (■<|iii|)iiu'iit    for  these  must    larj^'elv  he  iuiporled. 

These  are  the  comlitious  iti  P'rauce  alone.  In  other 
countries  also  in  K'ussia,  in  Italv,  in  Uel^num  and  even 
in  the  neutral  countries — the  denumd  for  foreign  mate- 
rials and  goods,  when  onee  the  harriers  on  international 
trade  are  i-emoved,  are  hound  t-o  he  enormous. 

The  limit  to  this  demand,  ohviously,  will  he  the  ahil- 
itv  to  raise  the  money  to  pay  Tor  these  g-oods.  With  |)eaee 
once  reestahlished,  however,  each  nation  will  without 
douht  extend  almost  unlimited  ci'edit  in  ordci'  to  meet 
tlie  urgent  necessities  of  its  people.  There  can  he  little 
doubt  also  that,  with  peace  once  reestahlished,  vast 
amounts  of  capital  in  the  United  States  and  in  other 
countries,  whii'h  is  withheld  from  foreign  investment 
while  tlu>  outcome  of  the  war  is  uncertain,  will  he  un- 
locked and  a\ailable  foi'  restoration  pui'poses. 

The  Narrow-Gage  Delusion 

"\^'as  there  ever  a  scientific  fallacy  that  caused  the 
waste  of  so  many  millions  of  dollars  as  the  idea  that  the 
cost  of  constructing  a  railway  varies  directly  with  the 
gage  of  its  track?  It  was  this  fallacious  idea  that  formed 
the  foundation  of  the  narrow-gage  railway  craze  that 
started  a  half-century  or  so  ago  and  misled  many  engi- 
neers as  well  as  the  general  public.  Probably  many  of 
those  who  originally  promoted  narrow-gage  railway  con- 
struction, while  not  so  ignorant  as  to  believe  in  this 
fallacy  themselves,  shrewdly  perceived  that  the  public 
could  be  made  to  accept  this  idea  and  consequently  could 
be  induced  to  invest  its  money  in  building  narrow-gage 
roads  in  the  belief  that  the  roads  would  be  built  so  cheaply 
that  they  would  be  profitable. 

In  the  United  States  the  fallacy  that  the  narrow-gage 
railway  is  cheap  to  build  and  to  operate  has  been  so 
thoroughly  demonstrated  that  narrows-gage  railway  con- 
struction has  practically  ceased.  In  foreign  countries, 
however,  the  narrow-gage  fallacy  still  persists.  The  Pan- 
ama government  completed  last  year  a  narrow-gage  rail- 
way 57  mi.  in  length,  extending  from  the  coast  inland 
in  the  province  of  Chiriqui.  The  road  has  heavy  grades, 
up  to  5%,  but  the  curvature  is  not  excessive.  On  several 
divisions  the  maximum  curve  is  only  5°  to  6°,  and  on  the 
division  of  the  most  crooked  alignment  the  maximum 
curvature  is  only  12°.  In  a  paper  describing  the  con- 
struction of  this  road  by  A.  F.  Zinn,  its  Chief  Engi- 
neer, read  before  the  Western  Society  of  Engineers  on 
Nov.  6,  Mr.  Zinn  said : 

The  saving  in  cost  in  construction  and  equipment  of  a 
narrow-gage  railroad  compared  with  a  standard  gage  is  not 
as  great  as  many  engineers  believe.  The  principal  saving  is 
in  the  cost  of  ties,  ballast,  excavation  and  bridges,  the  total 
saving  being   approximately   only   6%. 

This  difference  in  first  cost  of  construction  will  be 
fully  offset  by  the  lower  cost  of  maintenance  of  a  stand- 
ard-gage track  on  any  line  free  from  sharp  curvature  and 
carrying  any  considerable  traffic.  The  narrow-gage  track, 
especially  where  heavy  equipment  is  run  over  it,  will  not 
stand  the  neglect  in  maintenance  that  a  standard-gage 
track  will,  for  low  spots  in  the  rail  are  sure  to  cause  seri- 
ous lurching  and  rapidly  grow  worse.  Further  than  this, 
where  money  must  be  economized  in  construction  and 
equipment,  it  is  tisually  possible  to  buy  second-hand  stand- 
ard-gage rolling  stock  of  light  weight  in  fair  condition 
at  lower  cost  than  for  special  narrow-gage  equipment. 


.About  the  only  location  where  the  couHtruction  of  a 
narrow-gage  line  can  he  justified  on  grounds  of  economy 
is  in  very  rough,  mountainous  country,  where  extrenu;ly 
sharp  curvature  is  neces.sary  to  reduce  construction  cost. 
There  are  probably  places  of  this  sort  where'  the;  (con- 
struction of  a  narrow-gage  road  can  be  successfully  de- 
fended. Such  roads,  however,  form  a  very  small  per- 
centagi'  of  the  mileage  of  narrow-gage  railways. 

If  tiie  engineer  engaged  in  railway  construction  in 
the  newer  countries  of  the  world  can  make  his  clients 
understand  that  the  first  cost  of  railway  construction  is 
dependent  on  the  weight  of  the  rolling  stock  used  and 
not  on  the  gage  of  the  track,  he  may  by  this  one  accom- 
plishment alone  save  many  times  his  salary. 

Piling  Up  Public  Debts 

The  City  of  Toronto,  Out.,  in  1905  had  a  "permanent" 
debt  of  $24,000,000.  At  the  close  of  1915  this  debt  had 
increased  to  over  $86,000,000.  Public  works  now  under 
way  for  which  bonds  will  have  to  be  issued  will  raise  this 
amount  to  $109,000,000,  according  to  a  report  recently 
presented  to  the  Toronto  authorities  by  T.  Bradshaw,  the 
Commissioner  in  charge  of  the  city's  finances. 

In  addition  to  this  amount,  other  public  works  are  in 
contemplation  and  not  yet  financed  which  will  cost  over 
$21,000,000.  The  city  has  heavy  obligations  to  meet  in 
connection  with  the  charges  on  the  municipal  hydro- 
electric system  and  insurance  on  the  lives  of  its  citizen 
soldiers.  The  interest  and  sinking-fund  charges  on  the 
city's  debt  amounted  in  1915  to  $5,795,000,  and  Com- 
missioner Bradshaw  says  there  is  a  certainty  of  a  further 
heavy  increase  during  the  next  year  or  two,  when  the 
works  now  being  paid  for  by  temporary  financing  have 
bonds  issued  on  their  account.  The  population  of  To- 
ronto is  about  450,000  and  is  not  increasing  at  the  pres- 
ent time,  while  the  tax  assessment  is  practically  station- 
ary. With  the  population  of  450,000,  it  will  require  an 
annual  payment  of  $13.50  per  capita  to  meet  annual  debt 
charges  of  $6,000,000.  Inasmuch  as  a  high  rate  of  in- 
terest must  be  paid  on  all  bonds  issued  at  the  present  time, 
it  is  probable  that  the  annual  debt  charges  will  con- 
siderably exceed  even  this  large  amount.  In  view  of  the 
conditions  above  set  forth,  J\Ir.  Bradshaw  says : 

We  have  reached  a  condition  in  our  affairs  which  demands 
that  we  resolutely  refuse  to  embark  upon  any  new  enterprise. 
The  City  of  Toronto  will  have  to  decide  within  the  next  few 
years  what  it  shall  do  in  connection  with  the  taking  over  of 
several  utility  enterprises.  It  would  be  no  less  than  a 
catastrophe  if  we  found  ourselves  financially  unable  to  handle 
them  in  a  manner  which  would  be  in  the  best  interests  of  the 
city  and  its  taxpayers.  Again,  it  is  a  well-known  fact  that 
at  present  labor,  material  and  capital  are  very  dear.  The  cost 
of  new  work  is  almost  double  what  it  would  be  under  normal 
conditions.  Are  we  justified,  therefore,  in  prosecuting  new 
work  and  services  at  such  a  period?  Another  question  which 
should  receive  serious  consideration  is,  What  preparation  are 
we  making  for  the  employment  of  our  citizen  soldiers  when 
they  return  home?  It  is  essential  that  we  conserve  our 
energies  and  our  resources  now  so  that  we  may  be  prepared 
for  that  which  may  be  expected  of  us  in  the  future. 

The  financial  condition  of  Toronto  is  unfortunately 
typical  of  that  of  a  considerable  number  of  other  cities  in 
the  United  States  and  Canada.  It  may  be  granted  indeed 
that  these  burdens  of  municipal  debt  seem  modest  com- 
pared with  those  under  which  the  belligerent  nations  of 
Europe  must  hereafter  struggle ;  but  they  are  surely 
serious  enough  to  emphasize  the  wisdom  of  the  warning 
which  Commissioner  Bradshaw  sounds,  and  which  gives 
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sdiiiid  jidvicc  for-  many  otiici'  cities  to  liccd  even  tlioii^li 
llicif  load  of  (l('l)t  is  not  so  pressing:. 

Ill  s('ar('hiTi<;-  Cor  a  cause  I'or  tlic  iinrortiinalc  linaiicial 
condition  in  wliicli  so  many  cities  now  11  nd  thcinsclvos, 
there  is  a  world  of  nieanin,^  in  one  word  used  hy  Com- 
missioner Bradsliaw  in  his  repoi-t.  where  he  characterizes 
certain  obligations  of  the  city  as  a  "permanent"  del)t. 
What  good  reason  can  l»e  given  whv  a  cii\'  should  have 
such  a  thing  as  a  "permanent"  dehl  any  more  than  an  in- 
dividual or  a  business  firm  should?  Doubtless  Commis- 
sioner Bradsliaw  used  ilie  t(M-m  lo  signify  the  debt  repre- 
sented by  long-time  bonds  compared  with  floating  in- 
debtedness; but  unfortunat(dy  most  American  cities  have 
a  very  large  amount  of  ])ei'manent  delit  outstanding, 
wliich  is  "permanent"  in  the  sense  that  there  are  no  tang- 
ible assets  now  existing  to  offset  the  debt.  The  money 
was  spent  for  pavements  which  liavc  bet'U  worn  out  and 
torn  up;  for  buildings  which  liavc  become  obsolete  and 
have  been  torn  down;  or  it  was  merely  borrowcMl  to  ])ay 
deficits  in   the  current    I'unning  e\])enses  of  the  city. 

There  is  no  remedy  for  such  firnincial  crimes  of  the 
past,  but  it  is  at  least  the  course  of  wisdom  to  see  that 
similar  crimes  are  not  re])eated  in  the  future.  The 
foumlation  priiu*ij)le  of  souiul  finance  is  that  the  city 
sliould  not  borrow  money  to  pay  for  any  piece  of  work 
without  making  provision  that  the  loan  will  be  all  repaid, 
interest  and  principal,  during  the  life  of  the  work. 

A  reason  why  it  is  especially  important  to  emphasize 
this  warning  at  the  present  time,  is  that  cities  every- 
where are  likely  to  embark  during  the  next  decade  on  the 
ownership  and  o])eration  of  ])ul)]ic  utilities  which  have 
lieretofore  been  in  the  hands  of  ])nvate  companies.  One 
of  the  greatest  dangers  to  nninicipal  finance  is  that  iu 
operating  such  utilities  there  is  always  a  strong  tendeiu-y 
to  reduce  the  rates  charged  below  what  is  necessary  to 
maintain  the  city  in  sound  fimmcial  condition. 

With  a  mnnicipally  owned  water-works,  foi'  example, 
there  is  always  a  strong  tendency  to  reduce  rates  to  water 
users  on  the  ground  that  such  a  meas\ire  is  po|)ular  with 
the  voters;  or  to  give  free  water  for  a  term  of  years  to 
new  manufacturing  industries  on  the  grouiul  that  this 
will  hel]^  to  boom  the  city ;  or  to  burden  the  water-works 
with  the  supply  of  water  to  public  buildings  and  for  the 
use  of  the  tire  department,  even  though  there  may  be 
large  bond  issues  outstanding  and  more  water  reveime  is 
needed  to  jiay  them  ofl'. 

The  cities  which  luive  attempted  to  own  and  operate 
mumV'ipal  docks  have  found  that  constant  ])ressure  is 
brought  to  bear  to  reduce  the  rentals  or  other  charges 
below  the  ])()int  that  nuikes  the  investment  profitable  to 
the  citv.  on  the  ground  that  it  is  necessary  to  retain 
business  in  the  city  and  prevent  its  being  driven  elsewhere. 
Most  of  the  iuunicipal  electric-lighting  plants  are  charg- 
ing a  far  lower  rate  than  is  charged  by  the  corporations. 

The  steady  increase  m  municipal  debt  sliould  compel  an 
attention  to  these  matters  in  the  futun*  that  has  not  been 
uiven  in  the  ])ast.  Cities  everywhere  are  up  against  the 
])roblem  of  raising  additional  i-evenue  to  meet  their  neces- 
sary ex])enses  and  to  carry  (Ui  the  various  additional 
activities  which  ])ublic  opinion  all  the  time  demands.  The 
iicneral  propertv  tax  has  by  common  consent  about 
reached  its  limit  as  a  means  of  raising  revenue.  Cities 
will  be  compelled,  therefore,  to  ado])t  the  policy  of  carry- 
ing on  the  i)ublic  utilities  in  their  control  on  a  basis  that 
will  vield  a  in'olit  to  the  citv  treasury  instead  of  a  deficit. 


Waste-Material  Disposal  at  New  York 

Few  ])eople  rcali/c;  what  a  vast  amount  of  waste  ma- 
terial is  disposed  of  annually  at  .\ev\  Yovk  City  by  being 
placed  on  board  scows  and  carried  out  to  deep  water 
in  the  ocean.  The  annual  repoii  of  the  Chief  of  En- 
gineers states  that  iu  the  l(i  years  from  l.S!)0  to  June 
;U),  191  (i,  a  total  of  ICO.-'ll.S.OOO  cii.yd.  of  waste  mate- 
rial has  been  deposited  at  New  York  ("ity.  This  is  I'ough- 
ly  about  twice;  as  large  a  volume  as  the  eutirc;  amount 
of  material  e.\cavate(|  for  the  Panama  Canal.  The 
amount  of  material  handled  at  Xew  York  last  yeai'  was 

-.^O.SOO.OOO    cil.vd. 

Prior  to  1 SSS  tluM'c  was  no  law  regulating  the  dump- 
ing of  matt'iial  in  Xew  York  harbor  and  adjacent  wa- 
ters. Those  who  disposed  of  street  sv\e(^pings.  dredgings. 
etc.,  often  dumped  them  in  the  navigable  channels,  from 
which  they  had  later  to  he  dredged.  Since  1890  the 
deposit  of  waste  nniterials  has  been  umler  supervision 
of  the  Engineer  Departnumt.  which  uses  a  fleet  of  five 
vessels  in  its  work.  This  supervision  has  cost  over  $2,000.- 
000  in  the  IB  years  since  it  was  established.  The  neces- 
sity of  the  work  is  apparent,  since  this  vast  volume  of 
material,  if  allowed  to  be  deposited  in  tlu;  navigable  wa- 
ters of  the  harbor,  would  very  rapidly  cause  shoaling. 
A  simple  computa-tion  shows  that  if  the  460,000,000  cu. 
yd.  were  e(pially  deposited  to  a  depth  of  (I  ft.,  it  would 
covei'  an  area  of  nearly  SO  square  miles.  The  olHcial  rv.- 
port  says: 

Experience  ha.s  shown  that  any  i-elaxation  of  a  .strict  patiul 
is  sure  to  result  in  injurinff  the  channel  by  illesal  flumping. 
Enormous  amount.s  of  material  are,  daily  cairiefl  to  sea  by 
people  who  have  little  hesitation  of  dumping  anywhere,  if  they 
are  not  watched.  The  distance  to  the  point  of  disposition 
varies  from  25  to  40  miles,  and  the  charactei-  of  the  material 
is  a  powerful  incentive  to  get  rid  of  it  as  quickly  and  witli 
a.s  little  expense  as  possible. 

It  is  to  be  regretted  that  a  larger  amount  of  this 
material  is  not  used  for  filling  in  shallow  waters  and 
tidal  swamps  in  and  near  the  metropolitan  district,  where 
it  would  serve  a  useful  purpose  instead  of  being  wholly 
wasted  by  dumping  at  sea.  About  a  (piarter  of  the  ma- 
terial deposited  since  1S90  has  becMi  used  for  shore  filling, 
but  the  proportion  ought  to  be  largely  incieased.  This 
is  especially  true  of  street  sweepings,  ashes  and  rubbish, 
which  contain  a  good  deal  of  floating  material  that  often 
causes  more  or  less  nuisance  on  adjacent  beaches  when 
dumped  at  sea. 

Houbtless  a  much  larger  amount  of  material  would  be 
used  for  ■tilling  iu  land  if  more  economical  means  were 
available  of  unloading  material  from  the  scows  and  trans- 
porting it-  over  the  area  to  he  filled.  If  this  part  of  the 
vv(n-k  could  be  done  at  low  cost,  the  opportunities  for 
land  reclamation  over  the  enormous  areas  of  shallow 
water  and  swam])  land  about  New  York  Citv  v\oiild  make 
it  ])roiitable  to  use  the  material   in  thai   way. 


Theci'itical  portion  of  the  Miami  tlood-itrotect ion  engi- 
neerim;-,  the  design  of  the  great  earth  dams  and  the 
m(>ans  I'or  jjassing  a  limited  flow  will  he  dealt  with  in 
our  next  issue,  .Ian.  'i').  This  part  of  the  design  ])roblem 
hail  to  face  an  extri-me  degree  of  fear  of  dams  among 
the  inbahitants  of  tlu'  valley  and  most  formidable  difli- 
culties  of  a  technical  nature.  The  solution  worked  out 
must  be  I'anked  as  a  classic  in  the  field  of  water  stoi'agc 
and   control. 
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Letters  to  the  Editor 
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Absurdly  Low  Salaries  J^aid     Detroit's 
Engineering  Employees 

sir — Your  cditoiial  "Do  lOiiKiiiceis  Ncod  to  lOat?"  touches 
a  point  whirh  is  Sfcdutlary  to  tlio  main  puipo.so  of  the  report 
of  tho  Detroit  Bureau  of  Governnieulal  Ue^5eaI•ch  on  Detroit's 
sewer  consti-uction — naniel.\',  to  raise  the  standard  of  sewei- 
construction  in  Detroit.  However,  the  old  question  of  coni- 
I)ensation  is  always  witli  u.s  aiul  is  always  interesting,  and 
I  hope  tliat  your  editorial  ^\■ill  reopen  a  discussion  wliich 
will  break  away  fi-om  beaten  paths  and  i-esult  in  tanRibb' 
benelit   to   the   ensineeiinR-   profession. 

In  place  of  the  caption  "Do  Enf^ineers  Need  to  Eat?"  one 
more  to  the  point  would  be  "Are  Rodmen  Engineers?"  Not 
"Should  Rodmen  He  Engineers?"  but  "Are  Rodmen  Engi- 
neers?" As  a  general  proposition  rodmen  are  not  eng:lneers. 
In  our  opinion  rodmen  should  be  engineers — embryo  engi- 
neers. Preferably,  they  should  be  inexperienced  technical 
graduates.  A  graduate  with  one  or  more  years'  experience 
r,rior  to  graduation  will  be  an  instrumentman  or  better,  as 
the  amount  and  kind  of  his  exi)erience  warrants.  The 
position  of  rodman  should  be  the  first  step  in  the  line  of 
experience  and   promotion. 

But  the  inexperienced  technical  graduate,  at  first  probably 
will  be  no  bvtter  than  an  able-bodied  laborer.  His  investment 
in  technical  education  cuts  no  figure  at  this  point  in  the  game, 
and  for  services  rendered  he  certainly  is  worth  no  more  than 
the  laborer.  He  is  serving  his  apprenticeship;  and  if  he  is 
satisfied  to  remain  indefinitely  as  a  rodman.  he  ceases  to  be 
an  embr.\o  engineer,  becomes  merely  a  rodman,  and  tho 
laborer  who  rates  his  task  as  a  good  job  is  just  as  good, 
perhaps  better.  Your  comparison,  therefoie,  of  the  rodman's 
monthly  compensation  with  day-labor  wages  is  to  the  point. 
If  the  figures  used  prove  anything,  they  prove  that  $85  per 
month  as  compensation  for  rodmen  is  about  right,  perhaps 
a   little   high,    because    usually   it   is   a    steady   job. 

Parenthetically,  we  would  note  that  the  minimum  wage  at 
the  Ford  automobile  plant  is  $5  per  day  only  after  six 
months'  probation.  Prior  to  Oct.  10,  1916,  two  rates  for  un- 
skilled labor  were  in  effect — 34c.  and  38c.  per  hr.  Since  that 
date,  due  to  the  increased  cost  of  living,  the  hourly  rate  has 
been  raised  to  43c..  or  for  an  8-hr.  day  $3.44  for  employees 
over  18  years  of  age.  Children  are  not  employed  at  the  plant. 
The  report  quoted  also  states:  "The  salary  of  the  sewer 
engineer— $2000  per  yr. — is  altogether  too  .small  for  the  re- 
sponsibilities involved."  Think  of  it!  A  rodman  at  $1200,  and 
the  engineer  in  charge  of  contract  sewer  construction  at 
$2000  per  year! 

For  the  sake  of  a  concrete  example,  let  us  give  more 
Detroit  figures.  A  tabulation  showing  the  positions  in  the 
Department  of  Public  Works  receiving  above  $2000  per  yr.  is: 

Commissioner ^?'  inS 

Secretary ].200 

City  engineer ^,000 

Principal  assistant  city  engineer 'in 

Asphalt  expert 3,700 

Superintendent  of  paving lAnn 

Superintendent  of  paving \ann 

Superintendent  of  street  cleaning Tonn 

Superintendent  of  sewer  maintenance 2,800 

These  are  the  salaries  of  the  men  administering  the  affairs 
of  a  department  with  a  $6,000,000  yearly  budget  for  a  rapidly 
growing  city,  with  a  present  population  of  750,000.  Is  not 
the  profession  of  engineering  cheapened  by  such  salaries?  A 
salary  of  $7500  for  the  head  of  this  department  may  appear 
big  to  engineers,  but  not  to  businessmen,  who  do  big  things 
in  a  big  way  and  at  the  same  time  know  the  value  in  dollars 
in  services  rendered.  A  salary  of  $4000  for  the  city  engineer 
may  satisfy  some  engineers,  though  we  doubt  this.  But  as 
compensation  for  the  head  of  the  technical  bureau  of  a  boom- 
ing city  like  Detroit,  confronted  with  immense  problems  in 
transportation,  sewerage,  paving  and  all  aspects  of  city  plan- 
ning, this  amount  is  not  only  ridiculous,  but  pitiful. 

Centering  fire  on  the  compensation  of  rodmen  is  mis- 
directed effort.  First,  let  us  employ  embryo  engineers  as 
rodmen.  Then  broken-down  barbers,  bookkeepers,  retired  bar 
tenders,  would-be  politicians  and  relatives  of  politicians,  as 
lodmen    and    inspectors,    will    disappear    from    our    municipal- 


cMKin'-eriiig  p.iyrolls.  (iratliially,  tlie  engiufu'ring  ijersonnel  of 
(inr  municipal  ilepartnient  will  cliange  complexion,  and  the 
(lueslion    of   compensation    will    lie   adjusted. 

('omp<'n«''ili"n  depends  primarily  upon  two  factors — the 
re(|ulrementH  of  the  position  and  the  caliber  of  the  man 
occupying  the  position.  Theoretically,  the  first  factor  only 
.-hould  count,  because  theoretically  the  incumbent  should  meet 
at  least  the  minimum  requirements  of  the  position.  But  in 
liractice  the  caliber  of  the  man  occupying  the  ixjsition  is  con- 
sidered. For  this  reason,  while  many  of  oui-  city  officials 
and  employees  may  be  overpaid,  the  positions  they  occupy, 
but  do  not  alwa>s  fill,  ai'e  often  grossly  underpaid. 

Observation  indicates  that  businessmen  of  vision,  who  of 
late  years  are  more  frequently  found  on  our  public-improve- 
meijt  commissions,  are  the  best  fi'iends  of  the  engineer  in 
so  far  as  compensation  is  concerned.  Such  men  value  th(! 
.services  of  the  (engineer,  while  at  the  same  time  the  engineer 
places  a  low  figui-e  on  his  own  services.  Let  us  value  our 
services  as  professional  men,  but  first,  let  us  look  to  the 
personnel  of  the  engineering  profession,  starting  with  the 
rodmen. 

Technical  journals  as  mediums  of  publicity  can  help  in 
this  matter,  but  success  depends  on  the  engineers  themselves 
and.  in  municipal  work,  primai-ily  on  city  engineers  and  heads 
of  public-works  departments.  Bureaus  of  municipal  research 
are  ready  to  help;  in  fact,  are  nelping,  because  in  their  quest 
for  economy  and  efficiency  they  recognize  that  the  secret  of 
efficiency  and  true  economy  is  to  secure  the  best  man  for  the 
job  and  pay  him  well  for  it.  H.  S.  MORfE. 

Detroit,  Mich.,  Dec.  29,  1916. 

[All  of  the  fire  of  the  editorial  under  discussion  was  not 
centered  on  the  salaries  of  rodmen;  indeed,  that  was  merely 
incidental.  Among  the  more  important  statements  in  the 
report  was  that  a  salary  of  $1400  was  too  much  for  a  leveler 
and  that  $1500  for  a  chief  of  party,  while  justifiable  in  thi.s 
case,  was  a  little  extravagant.  That  the  salary  of  the  sewer 
engineer  is  too  low  is  no  excuse  for  making  all  other  salaries 
low  in  proportion.  It  is  a  pity  that  Mr.  Morse  did  not  express 
the  same  sentiments  in  the  report  that  he  has  in  the  letter 
above. — Editor.] 

Ornament  and  Art  in  Bridges 

Sir — If  it  is  the  Intention  to  spend  $60,000  on  bridge  dec- 
oration, Pittsburgh  may  with  advantage  look  over  what  Paris 
has  done  along  this  line.  To  nail  a  few  bronze  plaques  and 
rosettes  on  latticed  bridge  members  and  say  "the  result  ex- 
pected is  artistic  value  and  educational  effect"  ("Engineering 
News,"  Dec.  28.  1916.  p.  1243)  is  to  ignore  Ruskin's  comments 
on  applique  w^ork.  I  am  aware  that  quoting  Ruskin  to  an 
architect  is  like  shaking  a  red  rag  at  a  bull,  but  to  some  of 
us  who  react  feebly  to  the  stimulus  of  architecture  in  its 
various  and  at  times  wonderful  manifestations  he  is  inform- 
ing. 

The  architects  tell  us  that  a  bridge  truss  is  not  a  thing  of 
beauty  and  lament  the  fact  in  a  tone  that  implies  guilt  on  our 
part  rather  than  structural  limitations;  the  truss  does,  how- 
ever, possess  character — something  which  I  am  led  to  believe 
is  essential,  even  in  a  structure  whose  keynote  is  beauty.  It 
is  a  bit  annoying  to  be  convicted  of  groveling  tastes  by  a  man 
who  copies  a  Greek  temple,  overtops  it  by  half  a  dozen  stacks, 
calls  it  a  power  house  and  insists  that  we  admire  the  result. 

EDWIN    H.    WARNER. 

Los  Angeles,  Calif.,  Jan.  6,  1917. 

w. 

Underground  Water  Unlikely  To  Give 

Trouble  in  the  Cascade  Tunnel 

Sir — I  was  somewhat  surprised  to  read  Frank  B.  Walker's 
statement  in  "Engineering  News"  of  Dec.  21  with  reference 
to  the  proposed  30-mile  tunnel  under  the  Cascade  Range. 
To  the  layman,  one  million  gallons  per  day  may  look  like 
a  pretty  big  drink  to  absorb,  but  to  the  engineer  it  reads 
only  1.5  sec.-ft.  There  are  many  long  tunnels,  3uccessfully 
completed    and    in    operation    from    two    to    fifteen    years,    in 
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which  the  discharse  at  one  portal  ainounted  to  3  to  H 
sec. -ft. — that  is,  from  2  to  30  times  as  much  as  that  recorded 
by  Mr.  Wall<cr.  UnderK^round  water  is  always  annoying-  when 
driving-  and  especially  lining  a  tunnel,  but  it  is  far  from  being 
"a  serious  engineering  matter  and  possibly  an  actual  menace 
to    traffic  " 

The  fact  that  the  proposed  tunnel  under  the  Cascade  Range 
passes  directly  under  lakes  does  not  necessarily  mean  trouble 
ahead;  on  the  contrary,  the  very  existence  of  the  lakes 
indicates,  to  a  certain  extent,  that  the  underlying  rock  is 
more  or  less  impervious.  A  large  inru.sh  of  water  is  more 
to  be  feared  in  limestone  or  a  like  formation  than  in  igneous 
rocks.  In  driving  tunnels  at  gr'eat  depth,  a  wet  tunnel  is 
preferable  to  a  dry  one,  as  the  rock  temperature  is  always 
lowered   by  the  presence  of  watei-. 

There  is  another  feature  that  should  V)e  given  due  consider- 
ation: The  proposed  12-mile  tunnel  from  Scenic  Hot  Springs 
to  Meri-itt  would  be  located  some  1000  ft.  higher  than  the 
grade  of  the  proposed  30-mile  tunnel. 

The  following  are  some  of  the  rates  of  underground-water 
discharge  as  recorded  in  several  tunnels: 

Length  Maximum 

Materials  Considered,  DischarKc, 

Name  of  Tunnel                      Penetrated  Ft.  Sec.-Ft. 

Granges,  north  portal.    .  .    Limestone  13,930  8.5 

Granges,  south  portal..  .  .    Gypsum,  anhydrite  14,163  22.0 

Hauenstein Limestone,  shale  19,225  3.  3 

Weissenstein Limestone  1 2, 1 50  15   0 

St.  Gothard Granite,  mica  schist  25,882  8    I 

Simplon,  north  portal.    .  .    Schist,  gneiss  40,790  7.  1 

Simplon,  south  portal          Limestone,  gneiss  22,900  44.0 

EUGENE  LAUCHLL 
2    Wall    St.,    New    York    City,    Dec.     27,     IJtlfi. 


Sir — -Frank  B.  Walker's  letter  commenting  on  General  Chit- 
tenden's article  on  a  pioposed  30-mile  tunnel  under  the  Cascade 
Range  says,  among  other  things,  "Should  the  30-mile  tunnel 
ever  be  constructed,  one  of  the  greatest  troubles  will  be  the 
excessive  water."  As  I  see  the  facts,  they  altogether  contra- 
vene Mr.  Walker's  prediction.  In  the  first  place,  the  present 
tunnel  is  relatively  very  near  the  surface  of  the  ridge  which 
it  penetrates,  averaging  a  depth  of  perhaps  600  ft.  with  a  max- 
imum of  about  1,200  ft.  This  is  a  superficial  depth,  and  con- 
sequently it  might  be  expected  that  the  effects  of  weathering 
and  of  other  subaerial  influences  \vould  have  greatly  contrib- 
uted to  the  creation  and  enlargement  of  percolation  channels 
and  other  avenues  for  the  movement  of  waters  that  the  tunnel 
might  intercept.  In  the  second  place,  the  present  tunnel  for 
its  whole  length,  or  nearly  so,  has  a  downgrade  to  the  west, 
and  yielded  at  the  west  portal,  as  Mr.  Walker  says,  one  mil- 
lion gallons  per  day.  This  yield  is  equivalent  to  1.54  sec. -ft. 
for  the  2.6  mi.,  or  0.6  sec. -ft.  per  mi,  of  tunnel,  or  1.8  gal.  per 
min.  for  each  1.5  ft.  of  tunnel.  From  a  tunneling  standpoint 
-such  an  amount  is  almost  negligible.  If  tliis  may  be  taken  as 
a  criterion,  then  it  augurs  well  for  the  lower  tunnel.  The 
porosity  of  the  gi'anites  so  near  the  surface  always  yields 
more  water  than  the  tightly  sealed,  impermeable  conditions 
usually  prevailing  at  great  depth,  such  as  will  be  occupied  by 
most  of  the  i)rojected  tunnel. 

Dubree,  Delesse  and  other  authorities  have  shown  that  the 
interstitial  water  content,  sometimes  called  quarry  damp,  of 
granite  is  0.37'"(  by  weight.  If  the  daily  rate  of  progre.^s  in 
driving  the  proposed  double-track  tunnel  be  15  ft.,  then  a 
simple  computation  shows  that  the  yield  of  interstitial  water, 
if  it  could  be  resolved  into  a  flowing  stream,  would  be  117 
cu.ft.  for  one  day's  driving  and  would  be  greater  or  less  ac- 
cording to  progress. 

The  water  yield  in  the  present  tunnel,  according  to  Mr. 
Walker,  was  one  million  gallons  per  day  for  2.6  mi.,  which  is 
equivalent  to  a  daily  yield  of  147  cu.ft.  of  percolation  water 
for  every  15  ft.  of  tunnel.     In  this  instance  we  thus  have  as  a 

147 

suggestive    index    of    yield    a    coefficient    of    r=     1.26    times 

117 
interstitial-water  content. 

According  to  the  above,  we  may  calculate  that  the  flow  at 
the  east  portal  will  be  3,390,000  gal.  per  day,  and  at  the 
west  portal  6,780,000  gal.  per  day,  the  respective  equivalents 
being  5.25  sec. -ft.  and  10.5  sec. -ft.  These  results  assume  that 
the  typical  homogeneous  granite  will  prevail  throughout  the 
length  of  the  proposed  tunnel.  No  doubt  some  diamond-drill 
explorations  will  be  undertalven  prior  to  the  final  adoption  of 
the  plan,  and  they  will  probably  fairly  establish  the  nature 
of  the  lithology. 

But  it  may  be  objected  that  inasmuch  as  the  present  tunnel 
does  not  pass  under  or  near  any  streams  or  lakes  and  that 
inasmuch  as  the  one  proposed  is  to  pass  under  a  number  of 
streams  and  possibly  some  lakes  that  the  yield  of  the  latter 
cannot  in  any  wise  be  predicated  upon  the  yield  of  the  former. 

Suppose  that  the  yield  per  unit  of  length  were  10  times 
greater    in    the    proposed    tunnel    than    in    the    present    tunnel; 


then  we  would  have  60  sec.-ft.  discharging  at  the  east  portal 
and  120  sec.-ft.  at  the  west  portal.  On  the  eastbound  gradient 
of  0.1%  as  proposed  by  General  Chittenden,  this  would  give  a 
velocity  of  about  4.5  ft.  per  sec.  in  a  lined  drain  channel  having 
a  hydraulic  radius  of,  say,  about  1.25,  which  means  a  wet 
section  of  13.5  sq.ft.,  the  equivalent  of  about  3-ft.  depth  of 
water  in  the  flattened  invert  of  a  side  tunnel  6  ft.  wide.  On 
the  westbound  gradient  of  0.2%,  with  hydraulic  radius  of  1.46, 
the  velocity  would  be  about  7  ft.  pec  sec,  thus  giving  nearly 
the  same  depth  of  water  in  the  invert. 

It  thus  becomes  clear  that  even  on  the  assumption  of  a 
flow  10  times  greater  than  the  yield  per  unit  in  the  present 
tunnel  this  amount  of  water  would  still  impose  neither  a  han- 
dicap upon  the  progress  of  the  work  nor  extra  cost  in  con- 
sti'uction. 

The  St.  Gothard  tunnel,  9.5  mi.  Icng,  passes  under  the  Kes- 
telhorn,  the  peak  of  which  is  about  6000  ft.  above  the  tunnel, 
also  under  the  St.  Anne  glacier,  and  under  the  River  Reuss  six 
times,  without  encountering  a  water-bearing  fault  or  any 
fault. 

It  is  a  well-kno^vn  geologic  fact  that  homogeneous  and  in- 
soluble rocks  like  granite,  although  characterized  by  divi- 
sional planes  caused  by  the  dynamics  of  shear  and  fracture, 
seldom  have  open  fissures  at  depth.  The  system  of  joints 
which  have  contributed  so  largely  to  the  type  of  scenery  and 
physiography  of  this  wonderful  region  are  not  faults.  The 
permeable  depth  to  which  they  originally  descended  has  long 
since  been  reached  by  the  subaerial  agencies  of  erosion,  so 
that  the  waters  of  the  several  streams  under  which  the  tunnel 
is  to  run  are  hermetically  impounded  hundreds  of  feet  above. 
Gashes  near  the  surface  may  exist,  but  profound  fault  planes 
filled  with  breccia  or  attrition  matter  for  the  carriage  of  water 
are  now  undoubtedly  nonexistent.  In  places  through  the  Cas- 
cade fields  there  are  north-south  dikes,  but  these  are  tightly 
sealed  and  offer  no  possible  percolation  channels.  Almost  the 
entire  route  of  the  proposed  tunnel  Is  traversed  by  a  massive 
granite  of  remarkable  homogeneity.  Such  a  formation  is  not 
a   water-bearing   one. 

The  most  notable  feature  of  the  drainage  system  of  the 
region  is  the  remarkably  flat  gradients  (almost  railroad 
gradients)  of  all  the  larger  streams  and  the  unusual  distances 
which  those  low  gradients  extend  up  toward  the  head  of  the 
streams.  The  result  is  that  the  extreme  upper  end  of  the 
gradients  running  up  to  the  main  divide  and  the  portion  there- 
of which  the  proposed  tunnel  undercuts  are  very  steep  and 
precipitous.  Clearly,  this  is  a  condition  that  will  give  an 
immediate  100%  runoff  of  surface  waters.  This,  then,  is  the 
physiography  that  has  resulted  in  defining  both  sides  of  the 
range  into  colossal  escarpments. 

There  are  many  cirques,  or  bowl-like  recesses,  of  glacial 
origin,  surrounded  by  precipitous  walls  often  several  hundred 
feet  high,  but  in  every  instance  one  side  of  their  rims  has  been 
eroded  completely  away,  and  the  break  always  heads  into  the 
stream-cut  channel  as  a  part  of  the  drainage  system.  Conse- 
quently, notwithstanding  the  great  amount  of  precipitation, 
the  presence  of  many  surface  streams  over  the  tunnel  and  the 
rugged  complexity  of  knife-edged  ridges,  tapering  monoliths 
and  peaks,  terrenes,  cirques,  miniature  valleys  and  sweeping 
slopes,  the  whole  drainage  will  shed  water  like  a  shingled 
roof. 

These  bold  structural  and  unique  features  must  translate 
themselves  into  favorable  significance  for  the  tunnel  project; 
and  if  not  conclusive,  must  certainly  go  far  toward  sustaining 
the  contention  that  the  tunnel  will  not  encounter  excessive 
amounts  of  water,  J.   C.   RALSTON. 

Spokane,   Wash.,  Jan.   3,    1917, 

Better  Salamanders  Suggested 

Sir — The  time  of  the  year  is  here  when  the  great  majority 
of  concrete-structure  failures  occur,  and  the  salamander  ap- 
pears in  an  attempt  to  promote'  proper  setting.  My  own  ex- 
perience, and  I  find  it  the  experience  of  others,  is  that  the  hot 
dry  air  from  the  salamander  fire  dries  out  the  concrete  directly 
above  the  stove  too  quickly,  so  that  often  the  concrete  there 
can  be  picked  to  pieces  with  the  fingers.  I  have  been  wonder- 
ing if  a  small  change  in  the  salamanders  would  not  prevent 
this  action  and  so  add  to  the  safety  of  winter  work. 

I  would  add  three  or  four  short  legs  to  the  top  of  the  sala- 
mander and  have  these  support  the  rim  of  an  inverted  cone 
of  the  same  diameter  as  the  stove.  This  addition  would  serve 
two  purposes:  First,  it  would  deflect  the  hot-air  blast  so  that 
the  current  would  not  rise  so  directly  to  the  ceiling.  Secondly, 
the  cone  could  be  kept  filled  with  water,  the  evaporation  of 
which  would  moisten  the  rising  air  and  further  protect  the 
concrete   from   rapid   drying  out. 

The  extra  cost  of  the  cone  would  be  smalL 

Ohio  State  University,  Dec.  18,  1916.  W.  NBILSON. 
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Four  Spans  of   Union   Pacific's  Omaha  ',''•'>  "''•'•  ^"""-  '•"  t'^'^*'  trestles  and  ihe  inteiinediaic 

1^    .   1           11      11     J             L)l  In  I  sc  work    rtMiioved.      One  of   two   cliaiiiicl   openings   had 

Bncl^e     KoUed    to     Place  l„  |„.  |.,.,,i  ,.|,.,,,.  „r  Falsework  dnnn-.-  the  crecfioii  but   this 

Urplncin-    ihr   n|,|    .l,ml.l..-t  la.k    Missouri    K'ivrr   hnd-v  'e(|iiirci.ici!l  did  not  coiiiplicate  the  work. 

ol    the    Ihiion    I'nrili.     I,M{.    at    Omaha.    Nch.,    hv    a    new  ''''"'    I''''''    .girders,    carryiii--    the    lixcd    and    e.\|)an>ion 

hrnluv  on  Saturday,  Dee.  2;;,  IDKi,  was  one  of  the  heavies!  ^''•"'■^'    ^^''i''   <'"•*•<■<«'<•    "itli    the    new    spans,  and   served   as 

hridov-rollin--  johs  ever  aeeoniplished.     The   four  ■.':)() -ft.  ''"'"■'^  .girders  hearin-;-  on  the  travelin--  roller  nest, 

river  spans  were  r..llr(l   in  simultaneously,  a   total   wci-hl  ''''"'  "'''  ^l'""'^  \\'<''"''  .i'i''l<*'<l   up  '-   '''■  '•>   '■'''•^<'  tiie  1ra.-k. 

1.1    -A'y^O   tons.      The   lunr  old    spans,   weiuhin-    l!).")!)   ton>.  'iKf-  Ihe  new  structure  had  heen  erected,  hecause  the  new 

were  rolled  out   onto  tivstic  cMcnsions  of  the  pieiv  lu-foiv  "o*"'  ''^  deeper  than  the  (ild  l.y  this  amount.     At  the  same 

llu>  new  sjians  were  moxed.  *'"i''    'he    roller    tracks    were    insei'ted.      The   jackin;^-    was 

'IMie  live  main  piers  of  the  oh!   hrnl-e,  rest  in-  on    rock  *'*""'  •"'  *""'  I''*''"  "^  "  t'liie,  tin;  .irrade  runnin-;-  out  easily 

al.out    75  ft.  below    water,   were   used    without   clian-c   I'oi-  m  a.  span  Jen-^th. 

the  new  slnietiire.  'I^'lie  tralhc  across  ihe  bridge   is  e.xtracndinai-ily  lieavy, 

The  new  spans  aic  ".Md   It.  ;i   in.   lonu  c.   to  c.  ol'  end  a\ei'a^-in{i,- ;500  trains  |)er  day  Tor  a  year.     For  this  reason 

pins.    IT   ft.   deep  at    the  center,  and    lia\('  ti'usses  spacetl  movin,^-  the  l)i'i(l<i('  between  trains  was  not  contonplated. 


Pia.    1.     UNION    TACIFir    BRIDGE    OVER    MISSOURI    RIVER  BEING  REPLACED  BY  ROLLING 

(■)U1  \Vhi)iple  bridse  nt  left,  new  bridtje  at    riclit:   view   lookins'  i-ast    fioni    Omaha    •nd 


.".11/2  ft.  apart  e.  to  e.  In  place  ot  the  Whijjple  truss  sys- 
tem of  the  old  spans,  they  liave  10-])anel  eur\(Hlrehord 
Pratt  trusses.  Both  okl  and  new  bridges  are  pin-cou- 
nected.     The  total  lenofh  of  the  brid,<ie  is  1749  ft. 

The  design  of  trusses  as  well  as  iloor  is  normal;  the 
compari.^on  of  weights  (;ir)80  tons  against  1950  tons,  for 
tlie  four  main  spans)  indicafes  the  dilfeience  in  strengtli. 
A  speeia]  feature  is  a  set  of  i)ier  girdtns.  three  27-in.  plate 
girders  under  eaeh  cud  of  eacli  span,  longitudinal  of  the 
jiier.  to  reinforee  the  pier  masonry. 

The  new  spans  were  ereeted  on  falsework,  just  down- 
.^tream  of  the  old  bridge. '  Tiudjer-trestle  pier  extensions 
founded  on  piles  were  huilt  downstream  and  upstream  of 
the  piers  (the  upstream  extensions  to  receive  the  old 
1) ridge  when  rolled  out)  ;  when  the  spans  were  completed 


Arrangements  were  made  1«>  deiour  tiains  over  another 
h  ridge. 

Each  span  was  (ilted  with  a  9-part  hauling  tackle  at 
each  end.  The  lines  were;  handled  by  hoisting  engines 
standing  on  the  ncAV  hridge  near  the  j.iei's.  Travel  indi- 
catoi-s  were  provided  to  keep  the  engines  woi'king  in 
iniison  and  hold  the  moving  s])ans  in  true  alignment. 

The  bridge  tracks  were  bi'oken  at  11:10  a.m.,  Dec.  2'-'>. 
and  by  11:20  all  was  ready  Tor  the  nnning.  The  old 
bridge  moved  over  withoul  troul)le.  up  to  witliin  G  ft.  of 
final  position,  when  the  breaking  of  a  hitch  caused  -'50 
]nin.  delay.  The  movement  of  the  old  spans  was  com- 
pleted at  12  noon. 

Zero  temperature  prevailed  at  the  time.  The  cold 
hampered   operations   somewhat,   but   by   '■> :  :>0   p.m.   the 
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LOOKING  UPSTREAM  AT  UNION   PACIFIC   BRIDGE  OVER  MISSOURI   RIVER  AT  OMAHA 
New  bridge  in   foresroiind,  on  trpstle  supports;  old  bridge  still   on  inasonry 


new  spans  were  in  place  on  the  piers.  The  spans  remained 
in  excellent  alignment  throu^jhont  the  moving. 

The  only  remaining  piece  of  work  to  restore  track  con- 
nections was  jacking  np  the  outer  ends  of  the  end  spans 
and  removing  the  roller  nests.  Freezing  of  jacks  delayed 
this  work.  The  first  train  crossed  the  new  bridge  about 
f) :  40  in  the  evening. 

The  entire  erection  Avork  followed  schedule  so  closely 
that  the  actual  moving  date  did  not  differ  more  than  a 
week  or  two  from  that  anticipated  at  tlie  start  of  opei'a- 
tions.  The  hauling  power  ])ro\ided  for  the  moving  also 
proved  ample,  the  engines  being  at  no  time  overworked. 

It  is  interesting  to  record  that  this  Missouri  Eiver 
crossing  dates  back  a  full  half-century.  A  ferry  for 
transcontinental  railway  service  was  established  here  just 
after  the  Civil  War,  and  a  few  years  later  the  Union 
Pacific  Ry.  built  a  single-track  bridge  (begun  1869, 
opened  1873).  This  did  service  for  15  years.  It  was 
replaced  in  1887-1889  by  a  double-track  bridge  of  George 
S.  iVIorison's  design,  which  has  held  its  place  till  the  end 
of  1916 — nearly  30  years. 

Morison's  bridge  was  designed  for  a  live-load  about 
equivalent  to  Cooper's  E35.  The  1916  bridge  is  de- 
signed for  a.  Union  Pacific  loading  not  far  from  E65  (65,- 
000  lb.  on  drivers,  5500  lb.  per  ft.  moving  load),  and 
full  impact  is  figured  on  both  tracks.  However,  the  old 
bridge  had  excess  strength  insofar  as  it  was  designed  for 
two  vehicle  roadways  in  addition  to  the  tracks — 3000  lb. 
per  ft.  on  each  track,  and  1000  lb.  ])er  ft.  on  each  road- 
way, a  total  of  8000  for  the  bridge.  Tlie  new  bridge  also 
has  an  excess  over  ]jresent-day  requirements,  the  normal 
design  loading  of  the  Union  Pacific  being  about  E55; 
for  this  important  bridge  a  considerable  excess  was 
i bought  w<lrranted. 

The  new  bridge  was  designed  under  the  direction  of 
E.  E.  Adams,  Consulting  Engineer,  Union  Pacific  Sys- 
tem, New  York  City;'  R.  L.  Huntley,  Chief  Engineer, 
and  W.  L.  Bray  ton,  Bridge  Engineer,  Omaha.  It  was 
built  and  erected  by  the  American  Bridge  Co.;  K.  L. 
Strickland  was  in  local  cliargc  of  the  work  for  the  bridge 
company. 

:^' 

High  Dam  Part  of  $9,000,000  Kings 

River  Irrigation  Project 

A  1,000,000-acre  irrigation  district  project,  including 
a  high  dam,  a  hydro-electric  plant  and  605  electric  pump- 
ing stations,  has  been  indorsed  by  Louis  C.  Hill,  consult- 
ing engineer  of  the  United  States  Reclamation  Service,  in 
a  recent  report  to  the  Dii'ector  of  the  Service.  The  dis- 
trict lies  in  Tulare,  Kings  and  Eresno  Counties,  near 
Fresno,  Calif.  A  number  of  canal  companies  now  supply 
water  from  Kings  River  to  ()00,000  acres  of  this  land, 
l)ut  at  present  there  is  no  storage  on  the  river. 


Kings  River  has  a  drainage  area  of  1740  sq.mi.  above 
the  eastern  margin  of  the  San  Joaquin  Valley  and  ex- 
tends back  to  the  top  of  the  Sierra  Nevada  Mountains, 
which  range  from  5000  to  14,000  ft.  in  elevation.  Its 
winter  discharge  is  flashy  in  character,  but  the  stream  ha*; 
a  more  constant  sunnner  flow  than  the  I'ivers  farther 
south.  The  mininmm  summer  flow  is  seldom  less  than 
200  sec.-ft.  and  generally  a\'erages  300  sec.-ft.  Winter 
flood  flows  for  short  periods  of  time  have  run  as  large  as 
50.000  sec.-ft. 

The  seasonal  flow  curve  of  Kiiigs  River  follows  closely 
the  cur\e  of  irrigation  demand,  so  that  a  reservoir  having 
a  relati\ely  small  storage  ca})acity  will  act  effectively  as  a 
regulator  for  irrigation  purj)oses.  The  project  calls  for 
the  Imilding  of  the  Pine  Flats  Reservoir  with  a  capacity 
of  600,000  acre-ft.  and  a  water  depth  of  300  ft.  at  the 
dam  site. 

An  arched  masonry  dam  of  gravity  section,  with  a 
1450-ft.  radius  and  a  crest  length  of  about  1400  ft.  at 
a  height  of  305  ft.  above  the  stream  bed,  is  ]jro])ose(l.  It 
is  estimated  that  an  annual  supply  of  1,700,000  acre-ft. 
can  be  obtained  from  the  surface  flow  of  Kings  River  by 
regulation  through  this  reservoir. 

The  water  plane  is  quite  close  to  the  surface  in  a  large 
area  of  tlie  lower  portion  of  the  proposed  district,  in  some 
cases  being  within  4  ft.  It  is  a  part  of  the  proposed  plan 
to  develop  an  additional  supply  of  300,000  acre-ft.  by 
])umping  from  this  underground  reservoir.  The  plan 
calls  for  605  electrically  equi})ped  pumping  plants  of  2 
sec.-ft.  capacity  each,  having  an  aveiage  lift  of  35  ft.  The 
electric  power  for  these  plants  would  be  supplied  from  a 
l)ower  i)lant  to  be  built  in  connection  with  the  Pine  Flats 
dam. 

The  total  available  water-supply  is  estimated  to  be 
2,000,000  acre-ft.  ])er  annum,  which  is  sufficient  to  irri- 
gate apjjroximately  1,000,000  acres  of  land.  The  irriga- 
tion season  extends  over  a  period  of  seven  months.  The 
duty  of  water  for  the  crops  raised  in  this  vicinity  varies 
from  2  to  214  ft,  measured  at  the  point  of  diversion. 
The  average  rainfall  is  10  in. 

The  estimated  cost  of  the  entire  project  is  $9,530,000, 
including  the  power  j)lant  at  the  dam,  transmission  lines 
and  pumi)ing  plants,  or  $9.53  per  acre  iK'uefited. 

The  general  scheme  is  to  buy  out  the  \arious  irrigation 
companies  and  organize  one  or  perhaps  a  nund)er  of  irri- 
gation districts.  Some  of  the  men  connected  with  the 
companies  are  reported  as  having  informally  approved 
the  project  and  an  educational  canijiaign  is  under  way  to 
Avin  the  su])port  of  all  concerned. 


fity  lOiiKTiiifers'  Offif(>M  in  Oflic-e  Buildings  are  a  feature  of 
municipal  arrangements  in  some  cities,  and  in  several  of 
these  cases  all  the  municipal  offices  are  located  in  the  building, 
in  preference  to  estal)lishing  a  city  hall.  The  reason  usually 
is  one  of  economy,  it  being  cheaper  to  rent  offices  than  to  build 
and   maintain   .-i    iininicipal   structure. 
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New    Colorado    River  Intake  Gate  for 
Imperial  Irri^^ation  C>anal 

A  Inriic  lU'w  roinloriod-coiu  reto  iR'adinji;  for  the  main, 
or  liupcM-ial,  canal  of  tlic  Imperial  Irrii-ation  Distriet, 
Caliroruia,  is  to  be  huilt  <>n  tlie  ("alilornia  side  of  the 
(^olorado  Kiver,  about  a  mile  above  the  present  intake, 
called  llanlon's  Heading'.  The  new  intake  may  be  named 
the  K'ockwood  (Jate,  after  (*.  1\.  Hoekwood,  who  was  re- 
cently succeeded  as  chief  engineer  by  ('.  K.  Clarke.  The 
new  intake  was  designed  and  the  specifications  for  it 
prepared  by  Edward  1\.  Bowen,  structural  engineer  in  the 
ollieos  of  J.  B.  Lippincott,  Los  Angeles,  Calif. 

The  intake  is  about  600  ft.  long  and  consists  of  a 
reinforeed-conerete  floor  some  50  ft.  wide,  cai'rying  ])iers 
that  serve  the  double  function  of  supporting  the  flash- 

HiJOpenin^  'r^ 8' Cer.ters-1%^^-  45  Openings  @8  Cenfer5'384 >j 

I  Concrete  Piers  8  C  to  C     %Hollow  Concrete  Pier  filled  with  Rock  and  Earth  ;-  ^^^ 


Fiashhoard  Opening  6-6  Clear 
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DETAILS  OF  NEW  COLORADO  RIVER  INTAKE 
Some   of   the   dimensions   are    approximate 

boards  and  carrying  an  electric  railway  to  operate  the 
flashboards  electrically  from  cars  (see  illustration).  The 
structure  will  be  built  50  ft.  back  from  the  present  river 
bank,  which  will  be  shaped  to  the  structure  and  pro- 
tected by  derrick-placed  stone  pitching. 

The  upstream  end  of  the  heading  is  to  be  built  into 
a  hill  of  indurated  sand,  and  the  downstream  half  will 
rest  on  the  river  silt  common  to  the  locality.  Provision 
has  been  made  for  arc  lights  on  top  of  the  structure 
and  spray  lights  in  each  bay.  A  new  canal  is  being 
dredged  from  the  present  Hanlon  Gate  to  the  proposed 
new  intake.  The  water  levels  in  this  canal  may  be  con- 
trolled l)y  the  operation  of  the  Hanlon  Gate. 

The  theory  of  the  operation  of  the  new  intake  is  that 
during  high  water  it  will  skim  the  top  2  or  3  ft.  from  the 
surface,  and  because  of  its  great  length  and  the  control 
of  the  water  levels  on  the  land  side  by  the  Hanlon  Gate 
the  entrance  velocity  will  be  small.  This  will  result  in 
much  less  trouble  with  drift  and  silt. 

Eough  preliminar}'  estimates  indicated  a  cost  of  about 
$200,000.  Bids  have  since  been  received,  and  it  is  ex- 
pected that  the  contract  will  soon  be  awarded. 


New  England  Water-Works  Association 
Holds  Annual  Meeting 

There  was  a  large  attendance  at  the  annual  meeting  of 
the  New  J*higlaiul  Water- Works  Association,  held  in  l^os- 
lon  on  .Ian.  10.  A  I'cport  on  the  canvass  of  ballots  showed 
the  election  of  Caleb  Mills  Sa\ille,  Chief  Engineer  of  the 
Water  Board  of  Hartford,  Conn.,  as  president  of  the  asso- 
ciation for  the  ensuing  year.  Willard  Kent,  Narragansett 
Pier,  P.  I.,  was  reelected  secretary.  The  total  member- 
ship of  the  association  is  lOl)},  a  net  gain  of  82  for  the 
yeaj-. 

In  his  retiring  presidential  addi'ess  William  F.  Sidlivan, 
Nashua,  N.  H.,  was  very  outspoken  in  his  opinion  of  the 
correspondence  campaign  for  the  consolidation  of  the 
New  England  W^ater-Works  Association  and  the  Americtan 
Water-Works  Association  as  carried  on  by  an  unnamed 
journal.  Mr.  Sullivan  advised  that  the  agitation  be  ig- 
nored, and  accused  the  journal  of  conducting  it  as  a  sub- 
scri})t ion-getting  project.  He  urged  that  there  are  ample 
fields  for  both  organizations  and  that  one  might  as  well 
talk  of  consolidating  all  the  colleges,  all  the  magazines  in 
a  given  class  or  all  the  political  parties. 

A  paper  on  "The  First  Slow  Sand  Filter  in  the  State 
of  ]\Iaine"  was  read  by  Henry  Richards,  trustee  of  the 
Gardner  Water  District.  Mr.  Gardner  took  up  the  human, 
social  and  political  aspects  of  getting  a  public  improve- 
ment in  a  conservative  locality  as  being  of  more  im- 
])ortance  than  the  technical  side  of  such  a  small  installa- 
tion as  the  one  at  Gardner.  He  attributed  the  fact  that 
Gardner  was  the  first  municipality  to  establish  a  filter 
])lant  to  the  fact  that  it  has  the  commission  fomi  of  gov- 
ernment. The  filter  plant  has  a  capacity  of  about  1 ,000,000 
gal.  a  day,  and  the  clear-water  basin  holds  700,000  gal. 
Although  the  quantities  of  excavation,  both  in  earth  and 
rock,  considerably  exceeded  the  estimate,  the  cost  was  ex- 
actly the  same  as  the  engineer's  estimate,  or  about  $7J:,000. 
The  population  of  Gardner  is  8000  and  is  rather  station- 
ary. The  Avater-supply  was  originally  one  of  the  best  in 
]\raine,  but  increasing  population  on  the  drainage  area 
made  filtration  necessary  or  at  least  desirable. 

In  the  course  of  a  discussion  on  public-service  commis- 
sions Leonard  Metcalf,  past  president  of  the  association, 
pointed  out  that  regulation  is  useful  in  that  it  brings 
together  the  parties  interested,  making  for  good  feeling 
and  tending  to  settle  issues  at  small  cost  compared  \vith 
settlement  by  litigation. 

W. 

Unique    Telephone-Merger    Ordinance 
Adopted  in  Austin,  Texas 

The  voters  of  Austin,  Tex.,  on  Jan.  4,  accepted,  6  to  1 , 
a  franchise  ordinance  for  the  merger  of  the  local  Bell 
and  independent  telephone  systems  and  for  an  increase 
of  rates  for  the  new  service.  The  Bell  exchange  (South- 
western Telegraph  and  Telephone  Co.)  had  5400  sub- 
scribers and  the  other  exchange  (United  Telephone  Co.) 


January  18,  1917 


E  N  G  I  N  E  E  R  I  NG     NEWS 


125 


had  800  within  the  city  and  1500  outside.  The  Bell  com- 
l^any  had  better  long  distance  facilities,  but  the  inde- 
pendent concern  had  connection  with  rural  lines  through- 
out the  county. 

The  ordinance  provisions  are  so  unusual  that  tlie  more 
important  stipulations  are  summarized  below.  The  full 
ordinance  was  published  in  an  election  proclamation  in 
the  Austin  American  Dec.  19,  191G. 

The  Southwestern  company  Is  to  expend  at  once  $300,000 
in  system  improvements,  including  $75,000  for  a  modern 
exchange  building  with  special  comforts  for  women  employees. 
All  the  independent  company's  aerial  construction  not  needed 
is  to  be  quickly  removed.  The  overhead  and  underground 
equipment  of  both  companies  at  the  time  of  merger  is  to  be 
shown  on  plans  filed  with  the  Superintendent  of  Public  Im- 
provements, and  plans  for  all  new  construction  are  to  be 
similarly  filed. 

Such  equipment  is  to  be  under  tlie  reasonable  control  of 
the  city  and  must  not  interfere  with  ordinary  use  of  streets 
or  obstruct  any  other  utility.  The  company  is  to  use  alleys 
instead  of  streets  wherever  possible.  One  duct  in  all  under- 
ground lines  and  part  of  the  top  crossarm  of  all  poles  are  to 
be  left  and  donated  for  the  fire-alarm  and  police  wires,  but 
no  electric  power  or  high-voltage  wires  which  will  affect 
telephone  service  are  to  be  placed  thereon. 

A  definite  program  for  removing  the  overhead  construction 
is  fixed.  A  pole  line  may  not  be  rebuilt  along  any  perma- 
nently paved  street  without  the  approval  of  the  City  Council, 
and  where  it  is  practical  to  construct  a  parallel  line  along 
some  street  or  alley  at  reasonable   expense. 

Wages  of  local  operators  are  to  be  raised  not  less  than  10%. 

The  new  rates  are  to  be:  $5  per  month  for  business  tele- 
phones, $1  per  month  for  business  extensions,  $2.50  per  month 
for  additional  one-way-service  telephones,  $2  per  month  for 
residence  stations  and  50c.  per  month  for  each  residence  ex- 
tension. These  rates  are  effective  when  the  $300,000  improv- 
ments  have  been  completed  and  for  service  through  the  new 
exchange.  Rates  may  be  raised  on  petition  after  five  years 
provided  this  schedule  does  not  yield  a  reasonable  net  profit 
on  its  capital  investment  in  and  about  the  city.  The  Council 
may  lower  rates  at  any  time  if  profits  are  excessive.  A  com- 
plete inventory  of  the  company's  property  is  to  be  maintained 
and  held  open  for  the  city's  Inspection  and  audit.  In  case  of 
controversy  over  a  rate  petition  a  board  of  arbitration  is  to 
fix  the  value  of  the  investment.  No  appeal  or  resort  to  the 
courts  may  be  had  by  either  party  /or  modifying  the  award 
of  arbitrators. 

The  company  is  required  to  protect  the  city  against  all 
damages  growing  out  of  this  franchise  or  the  construction 
and  maintenance  of  the  telephone  system. 

The  life  of  the  franchise  is  25  years.  At  the  end  of  10 
years,  and  each  five-year  period  thereafter,  the  city  may  pur- 
chase the  telephone  system  at  a  price  fixed  by  a  board  of  ap- 
praisers. The  company  pays  $1250  per  annum  and  114%  of 
the  gross  receipts  in  addition  to  the  usual  lawful  taxes  on 
real  property. 

W. 

New  York   Garbage-Reduction  Works 
Controversy  May  Be  Over 

The  protracted  and  sometimes  hot  controversy  over  the 
new  contract  for  the  disposal  of  the  garbage  of  New  York 
City  for  the  five  j^ears  beginning  Jan.  1,  1917,  seems  to 
have  come  back  to  roost  with  Governor  Whitman  for 
awhile,  but  under  conditions  so  favorable  to  the  city  as 
to  give  rise  to  the  hope  that  the  controversy  is  over. 
Geo.  C.  Whipple,  professor  of  sanitary  engineering  at 
Harvard  University,  and  member  of  ITa:?en,  Whipple  & 
Ftiller,  New  York  City,  submitted  a  report  on  Dec.  9, 
1916,  advising  that  in  his  opinion  the  proposed  works 
would  not  be  a  detriment  to  health,  but  containing  some 
other  statements  that  may  be  noted  in  the  following  con- 
clusions from  Professor  Whipple's  report: 

1.  The  transportation  of  garbage  in  scows  from  the  bor- 
oughs of  Manhattan,  Bronx  and  Brooklyn,  to  Fresh  Kills, 
Staten  Island,  and  its  disposal  there  by  the  Cobwell  process 
of  reduction,  as  proposed  under  the  contract,  will  not,  in 
any  appreciable  or  material  way,  affect  the  security  of  life 
or  endanger  the  health  of  the  people  of  Staten  Island. 


2.  The  garbage-disposal  works  will,  by  reason  of  odors 
emitted  at,  certain  times,  be  a  nuisance  (within  the  meaning 
of  Sect.  6  of  the  Public  Health  Law  and  Sect.  1530  of  the 
Penal  Law)  within  the  low-lying  part  of  Staten  Island  which 
may  be  described  as  tho  Fresh  Kill  Marshes,  including  the 
village  of  Linoleumville,  the  small  settlement  known  as  Fresh 
Kills  and  certain  highways;  but  this  nuisance  will  not  extend 
generally  over  Staten  Island. 

3.  The  transportation  of  garbage  in  scows,  as  provided  for 
by  the  contract,  will,  under  certain  conditions,  be  an  offense 
to  the  residents  of  Staten  Island  along  the  Kill  von  Kull  and 
to  poisons  on  passing  boats  and  vessels  on  the  Kill  von  Kull 
and  Arthur  Kill.  Gaibage  and  waste  products  v/ill  also  be 
scattei'cd  so  as  to  litter  the  banks  of  the  Fresh  Kills. 

4.  The  Cobwell  reduction  process  is  the  best  method  now 
known  and  available  for  the  disposal  of  the  garbage  of  the 
city   of  New   York. 

5.  From  a  sanitary  standpoint  there  ai'e  other  sites  in  New 
York  city  more  suitable  and  satisfactory  for  the  location  of 
a  gai'bage-reduction  plant  employing  the  Cobwell  process 
than  the  Fresh  Kills  site  at  Staten  Island — namely,  either 
Rikei's  Island  or  Barren  Island. 

Professor  Whipple  came  into  this  case  as  follows:  After 
it  was  decided  to  award  the  contract  for  a  plant  on  the 
Staten  Island  site,  Staten  Islanders  asked  Governor  Whit- 
man to  intervene.  After  a  hearing  he  referred  the  mat- 
ter (July  15)  to  the  State  Commissioner  of  Health,  Dr.  H. 
M.  Biggs,  for  investigation  under  Sec.  6  of  the  Public 
Health  Law.  It  was  subsequently  taken  up  by  Dr. 
Linsly  R.  Williams,  deputy  health  commissioner,  Theo. 
Tlorton,  chief  engineer  of  the  State  Department  of  Health, 
and  Wilber  W.  Chambers,  deputy  attorney-general,  Pro- 
fessor Whipple  acting  as  special  consultant,  and  all  three 
of  the  men  named  sitting  with  Dr.  Williams  at  hearings 
on  Staten  Island,  extending  over  12  days.  It  was  agreed 
that  Professor  Whipple  should  write  a  report  after  re- 
viewing the  typewritten  testimony,  filling  1694  pages. 
This  he  did  after  consultation  with  the  other  three. 

Dr.  Williams  transmitted  Professor  Whipple's  report 
and  all  the  testimony  to  Commissioner  Biggs,  accompanied 
by  a  brief  report,  concluding  with  these  findings: 

1.  The  transportation  of  garbage  to  the  site  of  the  pro- 
posed plant  and  the  operation  of  the  plant  at  Lake  Island  will 
not  affect  in  any  material  way  the  life  or  health  of  the  inhab- 
itants of  Staten  Island. 

2.  The  transportation  of  garbage  in  scows  to  the  proposed 
plant  as  provided  for  by  the  contract  at  times  and  under 
certain  conditions  of  atmosphere  and  transportation  will  be 
offensive  to  the  residents  of  Staten  Island  living  along  the 
Kill  von  Kull  and  the  Arthur  Kill  and  will  thereby  constitute 
a   nuisance. 

3.  The  operation  of  the  proposed  plant  will  disseminate 
objectionable  odoi-s  at  times  and  under  certain  atmospheric 
and  operative  conditions  in  the  neighborhood  of  the  proposed 
plant,  including  the  village  of  Linoleumville,  the  settlement 
known  as  Fresh  Kills  and  other  property  located  in  that 
vicinity. 

All  the  documents  mentioned  were  transmitted  to  Gov- 
ernor Whitman,  on  Dec.  27,  by  Commissioner  Biggs, 
with  the  statement  that  he  had  carefully  considered  all 
the  evidence  and  reports  and  entirely  concurred  in  the 
conclusions  reached.  So  far  as  has  been  reported,  Gov- 
ernor Whitman  has  taken  no  action  in  the  case. 


Garbnu:e  and  Refuse  Disposal  as  practiced  in  various  cities 
of  the  United  States  will  be  investigated  by  the  Board  of 
Health  of  Cincinnati,  Ohio,  with  funds  provided  by  the  City 
Council   on   .Ian.   9. 

Sewag-e-Trcatment  VVorkfs  for  DaIIa.«i,  Tex.,  were  put  in 
operation  on  Jan.  4,  1917.  The  plant  consists  of  primary  and 
secondary  Imhoff  tanks  with  sprinkling  filters  between.  James 
H.  Fuertes,  consulting  engineer.  New  York  City,  designed  the 
system.     Hal  Moseley  is  city  engineer. 

Federal  AVater  Power  Legislation  was  taken  up  in  the 
Senate  on  Jan.  11,  but  the  opposition  during  the  following 
three  days  was  successful  in  preventing  a  vote  by  prolonged 
discussion.  The  prospect  that  legislation  can  be  secured 
during  the  few  remaining  weeks  of  the  present  session 
appears  to  be  diminishing. 
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Joint  WattT-WorkH  iiikI  SowcriiK*'  SyMtt'iiiN  I'oi'  hI\  ('miim 
(liati  iiuniltlpulltios  n«ur  Dotrolt,  Mich.,  ai-f  piopo.siil.  'riu- 
project  cmbraceH  Windsor.  Walkcrvlllo,  Koid  Cll.v,  SaiKlwlcli. 
OJIbway  and  the  Townslilp  of  Sandwii'li  WcHt,  and  Is  In  cliaino 
of  the  lO.ssex  I?order.s  Utilities  Cominisslon.  iTcatcd  a  year  aK«i 
1>.V  the  Ontario  provlnilal  lonislatuie.  The  chairman  of  the 
coninii.ssion  is  Gordon  Mi'drcKor,  Kord  Clt.v.  C)nl..  n)ana>;lnK 
director  of  tlie  Ford  Cit.v  .Motor  Co.  There  Is  a  board  of  engi- 
neers, consisting  of  the  cit.v  enRineers  o{  the  sl.\  nuinicip.ill- 
lies.  and  havinK  as  clialrnian  lOdward  Hrian,  city  enKinti-r  ol 
Windsor.  Ont.  Morris  Knowles.  I'lttsbur^h,  I'enn..  is  consult- 
ing oiiRineor  to  the  l)oard  of  engineers. 

Another    Miinieipiilly    OwnctI    (■arltiiKO-ltediiotioii    Works  - 

On  Jan.  1,  1917.  Rochester,  N.  Y.,  took  possession  of  the 
garbage-reduction  works  and  the  collection  equipment  of  the 
i^tcncsee  Ueductton  Co..  puttinpr  itself  in  the  class  with  Chicago 
(111.).  C.veland,  Columbus  and  Akron  (Ohio).  Schenectady 
(N.  Y.)  and  perhaps  one  or  two  other  cities.  Tlie  property 
acquired  by  Rochestei-  included  It!  digester  tanks,  presses  .and 
accessories,  with  a  dail.v  capacity  of  175  tons,  and  35  tianis 
with  steel  wagons.  The  city  exercised  an  option  to  buy  at 
the  expiration  of  the  contract  between  it  and  the  company. 
The  price  was  fixed  at  ,$127,414  by  Irwin  S.  Osborn,  of  Cleve- 
land, for  the  city;  George  D.  Beaston.  of  I'hiladelphia,  for  the 
company,  and  W.  J.  Springborn.  New  Bedford,  Mass..  chosen 
by  the  other  two  arbitrators.  No  plans  for  remodeling  oi-  ex- 
tending the  plant  have  yet  been  made,  we  are  informed  by 
E.  A.  Fisher,  consulting  engineer  to  the  City  of  Rochester,  but 
such  plans  may  possibly  be  made  in  the  future. 
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F.  H.  Boyd,  County  Surveyor  of  Rogers  County,  Oklahoma, 
has  been  appointed  County  Engineer. 

Charles  Lawrence,  Engineer  of  the  paving  department  of 
Warren,  Ohio,  has  been  appointed  City  Engineer. 

Joseph  Mc(;uire  has  been  made  County  Engineer  of  .John- 
fi^n   County,  Missouri,  with  office  at  Warrensburg. 

J.  T.  M.  Hnniilton  has  been  appointed  Chief  Engimer  of  the 
Meridian   &  Bigbee   R.R.,   Meridian,   Miss. 

W.  W.  Lane,  of  Tucson,  Ariz.,  has  been  appointed  County 
Rngineer  of  Pinal  County,   with  offices  at  Florence,  Ariz. 

Joseph  R.  Greenwood  has  become  associated  with  Charles 
H.  Higgins,  Engineers  and  Architects,  165  Broadway,  New 
York  City. 

J.  G.  Blunt,  Superintendent  of  the  general  drafting  room 
of  the  American  Locomotive  Co.,  Schenectady,  N.  Y.,  has  been 
promoted  to  be  Mechanical  Engineer  of  the  company. 

E.  K.  Hall  has  resigned  as  Vice-President  of  the  New  Eng- 
land Telephone  and  Telegraph  Co.,  Boston,  Mass.,  to  become 
Vice-President  of  the  Electric  Bond  and  Share  Co.,  New  York 
City. 

A.  L.  Mathews  has  been  elected  a  Vice-President  of  the  J. 
G.  White  Management  Corporation  to  take  charge  of  a  new 
department,  which  has  been  organized  to  manage  sugar 
properties. 

Harry  W.  Vetter  has  been  appointed  County  Engineer  of 
Warren  County,  New  Jersey,  succeeding  Fred  W.  Salmon. 
He  is  a  graduate  of  Lafayette  College,  class  of  1911,  and  has 
been  Assistant  County   Engineer. 

James  L,.  Kilpatrick,  Assoc.  Am.  Inst.  E.  E.,  of  the  plant 
department  of  the  Bell  Telephone  Co.  of  Pennsylvania,  Phila- 
delphia, Penn.,  has  been  appointed  Engineer  to  succeed  Nathan 
Hayward,    resigned,   as  noted   elsewhere. 

H.  C.  Hearne,  recently  of  the  firm  of  the  Samuel  M.  Green 
Co,  Engineers  and  Architects,  Springfield,  Mass.,  has  opened 
an  office  for  private  practice  as  Architect  and  Engineer,  in 
the   Third  National   Bank   Bldg.,   Springfield. 

R.  >l.  Robinson,  Jun.  Am.  Soc.  C.  E.,  has  left  his  position 
\vith  the  Clinchfleld  (Ohio)  Products  Corporation  to  go  with 
the  Gifford-Wood  Co.,  Hudson,  N.  Y.  He  was  formerly  with 
the  Tennessee  Copper  Co.,   Copperhill,  Tenn. 

Speneer  Cosby,  M.  Am.  Soc.  C.  E.,  Lieutenant-Colonel,  Corps 
of  Engineers,  U.  S.  A.,  Military  Attache  of  the  American 
Embassy  in  Paris,  has  been  ordered  home.  He  will  be  suc- 
ceeded by  Capt.  Carl  Boyd,  of  the  Third  Cavalry. 

Joseph  E.  Kuhn,  Colonel,  Corps  of  Engineers,  U.  S.  A.,  has 
been  nominated  by  the  President  to  be  Brigadier-General  of 
the  line,  effective  Jan.  2.  Until  recently  General  Kuhn  was 
.Military  Observer  with  the  armies  of  the  Central  Powers,  at 
Berlin. 

A,  A.  Miller  has  been  appointed  Engineer  of  Maintenance- 
of-Way  of  the  Missouri  Pacific  Ry..  with  headquarters  at  Little 


Rock,  Ark.,  succeeding  K.  c.  White,  reulKned,  as  noted  In  these 
cohimn.i  of  last  week,  lie  wa.s  formerly  <;eneral  Roadmasl  i-r 
at    Poi>Iar   IMiilT,    Mo. 

I..  T.  IMitniaii,  Chief  lOngincei  of  th-  (hrl.stopln  r  foal  .\11m- 
luK  Co.,  Henlon,  111.,  and  f.  II.  >laiitK,  former  .AHsistant  ICnui- 
necr  of  th.-  Chirago  &  Kasteiri  Illinois  R.R..  at  D.in villi',  111.. 
h.MVe  loi  iticil  a  |ia  itnt-rship  under  tin  (liin  n.'ime  (»f  I'ntniaii 
\-    Maul/.,    Willi    oMIci'.s   III    Benton. 

Earley  (Wiiiiieif.  M  .\m.  Soc.  C.  10.,  announces  that  he  will 
liereafti'T  concliicl  liis  praelice  together  with  his  two  a.s«o- 
<'i;iliH.  Theodore  h;.  Seel.ve  and  Samuel  W.  ElemlnK:,  Jr.,  under 
thr  llini  nanif  of  Ganm-tl,  .Seelye  ,v;.  |<^leniing,  Consulting  Engl- 
neeis,   201    l..oeust   St.,    Harrisburg,    Penn. 

IVathan  l(a.>ward,  M.  Am.  Inst.  E.  E.,  has  resigned  as  lOngi- 
iieer  of  tlu-  I'ell  Telejihone  Co.  of  Pi'nnsylvanla,  Philadelphia, 
I'(>nn.,  to  become  President  of  the  American  Dredging  Co., 
Wilmington,  Del.  He  Is  a  graduate  of  the  Massachusetts  In- 
stitute of  Technology  and  was  formerly  ;i  member  of  Its 
faculty. 

Charles  R.  Roekwood,  M.  Am.  Soc.  C.  E.,  who  recently 
retired  as  Chief  lOngineer  of  the  Imperial  Valley  irrigation 
district,  is  to  be  honored  by  the  City  of  Calexico,  Calif.,  by 
naming  the  city  plaza  Roekwood  Plaza.  In  its  infancy  Mr. 
Roekwood  presented  the  city  with  a  block  of  land  to  he 
devoted   to  a   public  park. 

tieorise  D.  illarshall.  Highway  Engineer,  United  States 
f)frice  of  Public  Roads  and  Rural  Engineering,  recently  in 
charge  of  work  at  Austin,  Tex.,  has  been  transferred  to  the 
.Southern  division  of  the  Washington-Atlanta  highway, 
Atlanta,  Ga.  This  is  one  of  the  principal  highways  on  which 
the    Government    is    studying    maintenance    methods. 

W.  B.  Davey,  recently  an  Assistant  Engineer  with  the  New 
Orleans  Sewerage  and  Water  Board,  has  been  appointed 
.Assistant  En.gineei  of  the  Orleans  Levee  Board,  succeeding 
lOdward  R.  Baines,  resigned.  Mr.  Davey  was  with  the  State 
Hoard  of  Engineers  for  three  years  prior  to  1906,  when  he 
went   to  the  New  Orleans  Sewerage  and  Water  Board. 

Harry  F.  Harris,  Assoc.  M.  Am.  Soc.  C.  E.,  recently  Engi- 
neer of  Streets,  Department  of  Streets  and  Public  Improve- 
ments, Trenton,  N.  J.,  has  been  appointed  County  Engineer 
of  Mercei'  County,  New  Jersey.  Hq  has  been  connected  witii 
the  city  engineering  staff  of  Trenton  for  13  years,  prior  to 
which  he  was  with  the  American  Bridge  Co.  as  a  structural 
draftsman. 

Crosby  J.  UletJitfert,  whose  appointment  as  Acting  Town 
Engineer  of  Montclair,  N.  J.,  was  noted  in  these  columns  of 
last  week,  has  refused  to  accept  the  appointment  on  the 
gi'ound  that  no  salary  or  term  of  office  was  stipulated.  Morti- 
mer E.  Harrison,  former  Mayor  and  now  a  member  of  the  city 
commission,  will  take  charge  of  the  engineering  bureau  of 
the  town  on  Feb.  1. 

Shirley  Baker,  M.  Am.  Soc.  C.  E.,  formerly  Construction 
Engineer,  Edward  Emery  Carpenter,  M.  Am.  Soc.  C.  E.,  for- 
merly Chief  Civil  Engineer,  and  AVilliam  Waters,  formerly 
Superintendent  of  Building  Construction,  of  the  Panama- 
Pacific  International  Exposition,  announce  that  they  have 
joined  forces  under  the  firm  name  of  Baker,  Carpenter  & 
Waters,  Consulting  Engineers,  58  Sutter  St.,  San  Francisco, 
Calif. 

L,ee  H.  Powell  has  resigned  as  Division  Engineer  of  the 
J.  B.  McCrary  Co.,  Atlanta,  Ga.,  to  become  Chief  Engineer  of 
Road  District  No.  1,  Cherokee  County,  Texas,  with  headquar- 
ters at  Jacksonville,  Tex.  It  is  proposed  to  construct  100  mi. 
of  highways  of  local  iron-ore  gravel  by  a  $200,000  bond  issue; 
of  this  $50,000  will  be  reserved  as  a  maintenance  fund  to  be 
expended  during  the  next  five  years. 

John  w\  Reid  has  been  appointed  Engineer-in-Charge  of 
the  newly  created  Bureau  of  Grade  Separation,  Department  of 
Public  Work.s,  Detroit,  Mich.  This  bureau  is  a  part  of  the 
organization  of  the  office  of  the  city  engineer.  Mr.  Reid  has 
served  in  the  office  of  the  city  engineer  during  the  past  17 
years  in  various  capacities,  and  his  duties  included  the  prepa- 
ration of  grade  separation  plans  and  estimates  of  damages. 
He  was  admitted  to  the  practice  of  law  in  the  .State  of  Michi- 
gan  in   1897. 

R.  M.  Feu.stel,  Assoc.  M.  Am.  Soc.  C.  E.,  of  Sloan,  Huddle, 
Feustel  &  Freeman,  Consulting  Engineers,  Madison,  Wis.,  has 
been  elected  President  of  the  Foit  AVayne  &  Northern  Indiana 
Traction  Co.,  which  includes  the  interurban  lines  from  Fort 
Wayne  to  Lafayette  and  Bluff  ton  and  the  local  street  railways 
of  Fort  Wayne,  Logansport  and  Lafayette,  Ind.  Mr.  Feustel 
was  formerly  Chief  Engineer  of  the  Wisconsin  Railroad  Com- 
mission. Recently  he  has  been  Consulting  Engineer  of  the 
Bay  State  Ry.,   Boston,  Mass. 

David  F.  Crawford,  M.  Am.  Soc.  M.  E.,  Superintendent  of 
ISIotive   I'ower   of  the   Pennsylvania   R.R.   Lines  West  of  Pitts- 
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bui^h,  lias  been  iJiomoted  to  be  General  Manager,  with  ollicos 
at  PittsbuiK^h,  I'enn.,  succeeding-  Benjamin  McKeon,  protiiotod, 
as  noted  elsewht-re.  Mi-.  Cra-wfor.d  Ijegan  his  i-ailway  experi- 
ence in  18.80  as  a  clerk  in  tlie  fi-eiKht  dfi)artnH'nt  of  th<- 
Pittsburgh,  Foit  Wayne  &  Chicago  K.Il.  Afterward  he  served 
four  yeai-s  as  an  apprentice  in  the  Altoona  shops  of  the  Penn- 
sylvania R.R.  Since  then  he  has  advanced  rapidly  in  the 
mechanical   department. 

CJeorse  W.  Fuller  and  .lanieNi  K.  >leC'iintoc*k,  M.'s  Am.  Sue. 
C.  E.,  of  the  firm  of  George  "W.  Puller,  Consulting  Engineers, 
170  Broad-way,  Ne-vv  York  City,  announce  that  they  have 
admitted  to  i)artnership  Jesse  K.  Giesey,  Assoc.  M.  Am.  Soc. 
C.  E.,  and  that  the  firm  name  hereafter  will  be  known  as 
Fuller  &  McClintock.  Mr.  Giesey  graduated  at  Rensselaei- 
Polytechnicr  Institute  in  1904.  He  was  a  member  of  the  staff 
of  Hering  &  Fuller  from  1904  to  1911;  Assistant  Engineer  with 
Hering  &  Gregory  from  1911  to  1914;  and  for  the  past  2% 
years  (has  been  in  charge  of  the  construction  of  the  outfall 
sewer,  pumping  station  and  sewage  treatment  works  at  York, 
Penn. 

A.  VV.  K.  Rillins.««,  M.  Am.  Soc.  C.  E.,  has  returned  from 
Barcelona.  Spain,  where  he  has  been  for  the  past  five  years  as 
Manager  of  Construction,  Managing  Director  and  Vice-Presi- 
dent of  the  Ebro  Irrigation  and  Power  Co.,  Ltd.,  and  allied 
interests,  in  responsible  charge  of  extensive  hydro-electric 
construction  and  other  work.  Over  110,000  hp.  has  already 
been  developed,  one  interesting  feature  being  the  construction 
of  the  largest  dam  in  Europe  under  very  unusual  conditions. 
Previous  to  his  work  in  Spain  and  elsewhere  for  the  Pearson 
interests,  Mr.  Billings  spent  two  years  in  Pittsburgh  and  ten 
years  in  Cuba,  principally  on  electric-railway  and  power- 
plant  construction,  and  two  years  in  New  York  as  Engineering- 
Manager  of  J.  G.  "White  &  Co.,  Inc.  He  has  opened  an  ofl^ce 
as  Consulting  Engineer  at  115i  Broadway,  New  York  City, 
and  will  devote  considerable  attention  to  work  in  Europe  and 
in  Latin  America. 

Beiijiimin  .Wt'Keeii,  M.  Am.  Soc.  C.  E.,  General  Manager  of 
the  Pennsylvania  R.R.  Lines  West  of  Pittsburgh,  has  been 
promoted  to  be  Fifth  Vice-President,  with  offices  at  Pitts- 
burgh, Penn.  He  was  born  in  1864.  He  attended  Worcester 
Polytechnic  Institute  in  1881  and  1882  and  then  entered  Rose 
Polytechnic  Institute  where  he  graduated  in  1885  in  mechani- 
cal engineering.  After  about  a  year  as  a  mechanical  di-afts- 
man  with  the  Terre  Haute  &  Indianapolis  (Vandalia)  R.R.  he 
.ioined  the  field  engineering  staff  of  the  railwa.v  as  a  rodman. 
From  1886  and  1887  he  was  Resident  Engineer  on  construction 
of  the  Terre  Haute  &  Logansport  R.R.  In  1889  he  was  made 
Chief  Engineer  of  Construction  of  the  Indiana  &  Lake  Michi- 
gan R.R.  He  joined  the  operating  staff  in  1894  as  Superin- 
tendent of  the  Peoria  division  of  the  Terre  Haute  &  Indian- 
apolis, and  sinca  then  he  was  promoted  steadily  to  the  office 
of  General  Manager  of  the  Pennsylvania  Lines  West  on  Jan. 
I.  1913. 
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Richard'  M.  Paiifoast,  a  retired  civil  engineer  of  Camden. 
N.  J.,  died  Jan.    '),   aged    70   yeai'S. 

William  Miner,  who  made  some  of  the  first  land  surveys  in 
the  Black  Hills  country  of  South  Dakota,  died  Jan.  4  at  his 
home  in  St.  Cloud,  Minn.,  aged  71  years.  He  went  to  what  is 
now  Yankton,  S^  D.,  in  1860  and  made  the  first  survey  there. 
Later  he  conducted  a  freighting  business  through  the;  Black 
Hills. 

Tiiomas  Malcolm,  a  prominent  railway  contractor  of  eastern 
Canada,  died  at  Campbellton,  N.  B..  Jan.  10.  aged  63  years. 
With  the  late  John  J.  Macdonald  he  was  contractor  on  the 
section  of  the  Canadian  Pacific  Ry.  around  Lake  Superior. 
Later  with  Messis.  Boswell  and  Ross  he  was  contractor-  for 
the  Temiscouata  Ry.  and  other  lines. 

Charles  C.  Kamsey,  President  of  the  Crucible  Steel  Co.  of 
America,  Pittsburgh,  Penn.,  one  of  the  best  known  steel  manu- 
facturers in  this  country,  died  Jan.  11  from  pneumonia.  He 
was  in  his  G.'ith  year.  He  was  born  in  Allegheny,  Penn.,  and 
began  his  business  career  as  ^  stenographer  in  the  offices  of 
the  Pennsylvania  Co.  He  was  a  member-  of  the  Engineer-s' 
Club  of  New  York  City. 

Jam<?.s  K.  Ryan,  senior-  member  of  the  firm  c)f  Ryan  & 
Keon,  bridge  and  railroad  contractors,  Boston,  Mass.,  died  in 
St.  Louis,  Mo..  Jan.  '>.  He  was  born  in  Brooklyn,  N.  Y.,  and 
some  of  his  ear-liest  woi-k  was  the  construction  of  the  Bi-ook- 
lyn  &  Coney  Island  R.R.  (now  a  partt  of  the  Brooklyn  Rapid 
Transit  Co.).  Afterward  he  executed  many  contracts  on  the 
New  York,  New  Haven  &  Hartford  R.R.  At  the  time  of  his 
death  his  firm   had   underway  the  construction   of  the   Central 


1)1  idge,  J.,awi-cnce,  Mass.  He  is  survived  by  two  sons,  J.  L.  and 
<".  .1.  Ryan,  who  are  associated  with  their  father's  business. 
Henry  (ionUtn  Stott.  Past-I'residenl  of  the  American  Insti- 
lirtc  of  lOlectric-al  lOngineers,  .Supciinten<lent  of  Motive  Powci- 
of  the  Intiibur-ough  Rapid  Transit  Co.  and  the  New  York 
Railways  Co.,  died  Jan.  I  .'J,  at  his  home  in  New  Rochelle,  N.  V. 
He  was  bor-n  in  Scotland  in  1866  and  received  his  technical 
education  at  what  is  now  the  Glasgow  and  West  of  Scotland 
Technical  College.  His  engineering  experience  began  in  his 
trative  countr-.y  as  an  employee  of  the  local  electric-light  com- 
pany at  Glasgow.  Shortly  afterward  he  received  an  appoint- 
ment with  the  Anglo-American  Telegraph  Co.  as  Assistant 
lOlectrician  on  the  steamshi])  "Minia,"  engaged  in  repairs  to 
submarine  cables.  Leaving  this  position  he  became  Assistant 
Engineer  of  the  Brush  Electric  Engineering  Co.,  of  London. 
In  .September,  1891,  he  came  to  this  country  to  take  charge  of 
putting  in  the  underground  cables  and  conduits  of  the  Buffalo 
Light  and,  Power  Co.,  Buffalo,  N.  Y.  On  completion  of  this 
work  he  became  Engineer  of  the  company  and  built  the  power 
plant  on  Wilkeson  St.  On  Mar-.  1,  1901,  Mr.  Stott  was 
appointed  Superintendent  of  Motive  Power  of  the  Manhattan 
Railway  Co.,  New  York  City,  and  ever-  since  then  has  had 
charge  of  the  motive  power  departments  of  the  New  York  Cit\- 
(Manhattan)  elevated  and  subwa.v  lines,  and  after  the  consoli- 
dation of  all  the  transit  lines  he  was  made  Superintendent  of 
Motive  Power  of  the  surface  lines,  the  New  York  Railways 
Co.,  also.  He  was  the  author  of  many  papers  and  articles  on 
power  engineering.  He  was  a  member  of  the  American  Soci- 
ety of  Civil  Engineers,  the  Amer-ican  Society  of  Mechanical 
Engineers  and  of  the  Engineer.s'  Club,  New  York.  A  mor-e 
complete  biography  and  a  portrait  were  published  in  "Engi- 
neering News"  of  Jan.  23,  1908,  at  the  time  of  his  election  to 
the  presidency  of  the  American  Institute  of  Electrical 
Engineers. 


ENGINEERING  SOCIETIES 


WESTERN   BRICK   MANUFACTURERS'   ASSOCIATION. 

.Jan.  20.     Meeting  in  Kansas  City,  Mo.     Secy.,  G.  W.  Thurston. 
416  Dwight  Building,  Kansas  City. 

CANADIAN  SOCIETY   OF  CIVIL  ENGINEERS. 

Jan.   23-2.5.     Annual   meeting  in   Monti-eal,   (^an.     Secy.,  C.   H. 
McLeod,   176   Mansfield   St.,   Montreal. 

ILLINOIS   SOCIETY   OP   ENGINEERS. 

Jan.   25-26.     At  Chicago.      Secy.,   E.   E.  R.  Tratman,    Wheatoii. 
111. 

NORTH   DAKOTA   SOCIETY   OF   ENGINEERS. 

Jan.  30-31.     Annual  i-neetir-rg  in  Bismarck.     Secy.,  E.  F.  Chan- 
dler,   University,   N.    D. 
OHIO   ENGINEERING   SOCIETY. 

Jan.    31-Feb.    2.      Annual    meeting.      Ohio    State    University, 
Columbus,  Ohio.     Secy.,  John  Laylin,  Norwalk,  Ohio. 

AMERICAN    ROAD    BUILDERS'    ASSOCIATION. 

Feb.    5-9.      Eighth    National    Good    Roads    Show,    in    Boston. 
Mass.     Secy.,  E.  L.  Powers,  150  Nassau  St.,  New  York  City. 
NATIONAL  LIME  MANUFACTURERS'   ASSOCIATION. 

Feb.    6-7.      Annual   rneetirrg   in   New   York   City.      Secy.,    F.   K. 
Irvine,    537   South   Dearborn   St.,   Chicago. 

AMERICAN  INSTITUTE  OF  ELECTRICAL  ENGINEERS. 

Feb.    7-9.      Midwinter   convention    in   New    York    Citv.      Secv.. 
F.  J.  Hutchinson,  33  West  39th  St.,  New  York  City. 

MINNE.SOTA   SURVEYORS'   AND   ENGINEERS'   SOCIETY. 
Feb.   7-9.     Annual  meeting  in  Minneapolis. 

TENTH  CHICAGO   CEMENT   SHOW. 

Feb.     7-15.       In    Chicago.       Under    management    of    Cement 
Products  Exhibition  Co.,  210  South  La  Salle  St.,  Chicago. 
AMERICAN  concrete:   INSTITITTE. 

Feb.    8-10.     In   Chicago  at   La   Salle.     Secv.,    H.  D.   Hvnds,    30 
Broad   St.,   N.  Y.  '  " 

AMERICAN  ASSOCIATION  OF  ENGINEERS. 

Feb.   8-10.      In  Chicago  at  the  Hotel  La  Salle. 
NATIONAL  BUILDERS'   SUPPLY   ASSOCIATION. 

Feb.     12-13.       In    Chicago    at    Sher-man.       Secy.,    L.     F.     Des- 
mond, 1211  Chamber-  of  Commerce,  Chicago. 

INDIANA    SANITARY    AND    WATER-SUPPLY    ASSOCIATION. 
Feb.    14-15.      Annual    nreeting    in    Indianapolis.      Secy..    W.    F. 
King,  Indianairolis,  Ind. 

WISCONSIN   ENGINEERING  SOCIETY. 

Feb.    15-16.      At   IMadison,    Wis.      Secy..    L.    S.    Smith,    939    I'ni- 
versity   Ave.,   Madison,   Wis. 

AMERIC.XN   INSTITUTE   OF   MINING    ENGINEERS. 

Feb.    19-22.       Meeting    in    New    York     Citv.       Secv.,     Bradbv. 
Stoughton,   29  W.   39th  St.,  New  York   City. 

SOUTHWESTERN   CONCRETE   ASSOCIATION. 

Feb.    19-24.      Southwestern    Concrete    Show    in    Kansas    Citv. 
Mo.     Address  Chas.  A.  Stevenson,  1413  W.  10th  St..  Kansas 
City. 
CONNECTICUT  SOCIETY  OF  CIVIL   ENtilNEERS. 

Feb    20-21.      Annual    meeting   in    New    Haven    in    Mason    l.ah- 
or-atory.      Secy.,  J.    F.   Jackson,   New    Haven. 
IOWA    STATE    DRAINAGE    ASSOCIAtlON. 

Feb.  20-21.     Meeting  in  Fort  Dodge.     ,Secy.,  M.  F.  P.  Costelloe, 
Ames. 

IOWA  ENGINEERING  SOCIETY. 

Feb.  21-23.     Annual  meeting  in  Ames.     Secy.,  J.  H.  Dunlap, 
Iowa  City. 
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iiMniial   nu'i'tiiiK 
Korko,  Toronto. 

'I'lio  Now  IOiik'IiiimI  \nnocI>i<|4»ii  of  <;iin  lOiiKiiit'fi-M  will  liolil 
its  forty-.sfvonth  annual  nit-otlnK  Kol».  1  •!  anil  1'.  In  Hoslon  at 
the  Copley-IMaza  Hotol.  Tht>  secretary  Is  N.  W.  (JIITord.  :1S 
Central    Square,    lOast    Hoston. 

Tli»»  Amorloiui  Soolely  «»f  lOiiKiiicrrliiK:  OontriirtorN  will  liolil 
its  annual  nieetinK  Jan.  19  and  20  in  Now  York  Cily  at  the 
Hotel  IMarlborouwh.  At  the  ban(|uet,  on  Jan.  20,  motion  pic- 
tures   will    be    shown    of   some    larne    construction    work. 

'I"li«»  lOiiKiiieerN*  Society  ut  WoNteni  I'ciiiiMylviinlii  at  Its  an- 
nual meeting'  on  Jan.  9  elected  the  foUowInt;  ollicers:  Chair- 
man, GeorKO  W.  Nicholas;  vice-chairman,  U.  A,  Tendervrross; 
secretar'y.  ECdward  U.  Oaslier,  41  South  Kront  St.,  llarrlsburK, 
I'enn. 


Appliances   and    Materials 


Sflf-KotiitiiiK'  Ilole-CIrniiiiiK'  liiiiiil   llniiiiiier  Drill 

A  sell-rotatiuK  hand  hammer  drill  that  automatically  cleans 
the  drilled  hole  has  just  been  placed  on  the  market  by  the 
Wood  Drill  Works,  of  Paterson,  N.  J.  If  the  air  Roing  through 
tlie  hollow  steel  does  not  clean  the  hole,  as  will  be  the  case  in 
certain  rocks,  a  button  at  the  top  of  the  cliest  can  be  pushed 
to  apply  full  air  pressure  to  the  drill  point.  When  the  button 
is  released,  ti\e  drill  automatically  starts  agrain.  The  drill  is 
self-oiiinfT  and  has  a  soft-rul)l)er  grip  on  the  handle  to  reduce 
the   transmission   of   vibration    to   the   operator. 

*      «      * 
Brokeu-Serew    Kxtractor 

One  of  the  most  ingenious  and  useful,  but  simple,  tools 
made  in  recent  years  is  the  "Ezy-out"  extractor  for  broken 
stud  bolts,  setscrews,  etc.,  just  announced  by  the  Cleveland 
Twist  Drill  Co.,  Cleveland,  Ohio.  It  is  shown  in  the  accom- 
panying sketch.     A  hole   is  bored   in  the  shank  of  the  broken 


BROKEN   SCREW    EXTRACTOR 

screw,  and  the  tool  is  stuck  in  and  twisted  left  hand.  The 
left-hand,  coarse,  helical  threads  of  the  tool  grip  the  sides  of 
the  bored  hole  and  back  out  the  old  screw.  A  set  of  "Ezy- 
outs"  consists  of  three  tools  of  different  sizes,  which  it  has 
been  found  will  meet  the  requirements  of  an  ordinary  shop 
or  contractor. 

*      *      * 

Convenient    Drill    Sharpener 

A  new  pneumatic  drill  sharpener  lias  just  been  placed  on 
the  market  by  the  Denver  Rock  Drill  Manufacturing  Co.,  of 
Denver,  Colo.  It  is  known  as  "Model  DS-8"  and  has  a  pneu- 
matic dolly  and  a  swaging  ram,  mounted  on  a  single  pedes- 
tal. The  ram  cylinder  is  located  directly  above  the  die  block, 
and  the  manufacturer  claims  that  this  arrangement  is  largely 
responsible  for  the  effectiveness  of  the  machine  under  low 
pressure. 


NEW  DENVER  DRILL  SHARPENER 

The  ram  piston  not  only  operates  the  swaging  die,  but  is 
also  used  for-  clamping  the  steel  when  dollying,  and  it  operates 
a  steel  cutter  that  is  set  at  one  side.  The  pin-pulling  attach- 
ment, shown  at  the  side  of  the  pedestal,  is  operated  by  a 
pedal. 

The  exhaust  is  muffled  in  the  hollow  base.  The  dollying 
hammer  is  of  the  valve  type;  the  changing  of  dollies  is  a 
simple  operation,  as  there  is  no  back  pressure  of  the  plunger 
when  the  hammer  is  not  in  operation.  The  machine  is 
entirely  controlled  by  a  single  lever,  actuating  two  separate 
valves. 

*  *      * 

Steel    Drafting-Room   Kiirniture 

A  new  type  of  construction  has  been  devised  by  the  Econ- 
omy Drawing  Table  Co.,  of  Toledo,  to  offset  the  increase  in 
cost  of  material  and  to  enable  steel  drafting-room  furniture 
to  be  sold  under  prevailing  prices.  All  joints  are  welded. 
The  regular  line  includes  drawing  tables  (with  soft-pine  top 
and  filing  drawers)  and  filing  cases.  Special  designs  are  also 
made. 

*  *      * 

Three-Wheeled   Dumping?   Trailer 

The  "Trakker-wagon,"  built  by  the  A.  W.  Benson  Manufac- 
turing Co.,  Minneapolis,  Minn.,  is  a  steel  trailer  designed 
especially  for  road-construction  work.  The  accompanying 
view  shows  three  of  these  trailers  drawn  by  a  small  tractor. 
The  bogey  carrying  the  front-wheel  journals  also  has  coupler 
jaws,  and  a  string  of  these  wagons  follows  the  tractor  path. 
The  bodies  are  bottom-dumping,  and  the  leaves  are  hinged  on 
the  side  frames.  A  handwinch  with  ratchet  and  pawl  is 
mounted  on  the  front  for  closing  the  bottom. 
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Huge  Chicago  Freight  Station  for 
Pennsylvania  Lines 


The  extensive  raihvay-tonninal  improvements  at  Chi- 
cago in  connection  witli  tlie  construction  of  the  new  Union 
Station  include  a  very  large  combined  freight  station  and 
warehouse  for  the  Pennsylvania  Lines. 

To  make  way  for  the  development  of  the  passengei' 
station  it  was  necessary  to  abandon  certain  freighthouses 
of  the  P.,  Ft.  W.  &  C  Ey.,  and  in  planning  tlie  new  freight 
terminal  it  was  arranged  to  concentrate  all  the  downtown 
less-than-carload  business  of  this  road  in  one  large  fi'eight 
station.     The  buihliiig  is  about  750x420  ft.  in  plan,  ex- 


514  to  27  ft.  wide.  The  ten  tracks  (with  nine  platforms) 
on  tlie  east  side  are  for  outbound  business  and  have  ca- 
pacity for  199  cars.  The  nine  tracks  (and  nine  platforms) 
on  the  west  side  are  for  inbound  business  and  have  ca- 
pacity for  17G  cars.  These  tracks  converge  in  groups, 
which  again  converge  into  a  three-track  approach.  In 
this  fan-shaped  approach  layout  No.  8  frogs  and  13° 
curves  are  used. 

On  either  side  of  this  approach  will  be  a  team  yard  with 
stub  tracks  in  ])airs,  separated  by  driveways.     The  yard 
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FIG.    1.     ERECTION    OF    THE    STEEL    FRAMING    FOR    THE   CHICAGO    FREIGHT    TERMINAL   OF    THE    PENNSYLVANIA 

SYSTEM 
There    will    be    17,000    tons   of   .structural    steel 


tending  between  Polk  and  Tayloi'  St.  and  lying  between 
the  main  tracks  and  the  river. 

On  account  of  the  extremely  high  cost  of  property  in 
this  vicinity  and  the  desirability  of  utilizing  the  available 
space  to  the  best  advantage  it  was  decided  to  build  a  two- 
level  freighthouse  with  three  upper  floors  for  warehouse 
and  storage  purposes.  South  of  the  station  will  be  large 
team  yards,  with  50-ft.  roadways  of  2.3%  grade  to  con- 
nect the  yard  driveways  with  Taylor  St.  Tlie  plans  at 
track  level  and  street  level  are  shown  in  Fig.  2,  while  Fig. 
3  shows  the  general  design  and  arrangement  of  the 
building. 

The  railway  tracks  ai-e  in  the  basement,  at  main-track 
level,^ while  one  of  the  outside  tracks  passes  under  a  corner 
of  the  building.  There  will  be  19  stub  tracks  in  the  build- 
ing, arranged  singly  and  separated  by  ti'ucking  plntloniH 


oil  the  east  (outbound)  side  will  have  capacity  for  20fi 
cars,  while  that  on  the  west  (inbound)  side  will  have  ca- 
pacity for  197  cars.  South  of  the  approach  will  be  stor- 
age tracks  having  a  total  capacity  for  117  ears. 

The  first  floor  (for  teams),  or  main  freighthouse  floor, 
will  be  at  the  street  level,  the  streets  being  carried  across 
the  tracks  by  viaducts.  At  its  east  side  will  be  the  out- 
bound house,  100  ft.  wide,  and  on  the  west  side  the  in- 
bound house,  170  ft.  wide.  These  are  separated  by  a  76- 
ft.  space  divided  into  two  38-ft.  driveways.  On  the  outei' 
side  of  each  house  also  is  a  38-ft.  driveway.  All  these 
driveways  are  covered  throughout  their  entire  length. 

Above  this  main  freighthouse  floor  the  building  is  car- 
ried up  for  three  stories  over  the  inbound  and  outbound 
houses  and  central  driveway.  This  area  is  74ox343-ft. 
Six  liglit  courts  40xir)3l/o  ft.  are  located  aver  a  ])ortiou 
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of  the  inbound  houso  atul  cent  nil  tliivcwiiy.  'riic  uiihimI 
livi^i^hl  olliccs  will  oc('U|)_v  llu'  imitli  (  I'olk  St.)  end  of  tiic 
second  lloor.  .\t  this  iMid  also  will  lie  ;i  tower  HO  ft.  s(Hiare 
and  180  ft.  Iii.iih  above  tbe  street  le\el,  witli  u  IG-l't.  clock 
face  on  eai-b  si(k'  of  (be  tower. 

At  tbe  nortb  end  of  tbe  outbound  bouse  will  be  a  .^ub- 
basoinent  al)out  (Wixi',^  ft.  to  accoininodate  tbe  beatinj; 
plaid  and  otlier  mecliaiiical  apparatus.  \\  one  side  of 
tbis  will  be  a  coal  bin  and  asli  bin.  crossed  by  a  track  for 
oars.  Tbis  sub-baseineiit  will  bave  lieavy  retaining  walls 
and  a  reinrorced-concrete  iloor  about  .")  ft.  tliick.  It  will 
be  covered  at  tbe  track-Moor  level  by  a  training:  of  I- 
beams  embedded  in  a  concrete  slab. 

An  extensive  i'(|uipiiu'nt  (d'  electric  rreii;'lit.  elevators  will 
serve  the  several   lloors  and  jilatloriiis.     There  will  also 


iM''  111  the  Ireijilil bouse  portions  consists  ol'  transverse  2\- 
lii  ;!(i-in.  plate  girders  and  21-in.  I-beams,  and  longitudi- 
nal lines  (d*  2\-\n.  I-beams.  Tbe  central  and  side  drive- 
ways are  carried  by  transverse  ID'/li-in.  and  ;51-in.  |)late 
girders  spaced  about  7  I't.  apart.  Tbe  upper  lloors  bave 
generally  similar  framing,  except  that  tliere  are  no  drive- 
ua\s  to  be  cairied  and  2\-\u.  I-beams  aic  used  mainly, 
holli  in  Ibe  wings  and  tbe  transverse  portions.  (Jirders  are 
placed  wliere  the  intermediate  colunins  of  tbe  iij)per  floors 
hiive  to  be  supported  above  the  eentral  driveways. 

.\t  tbe  second-floor  level  are  the  roofs  over  the  side 
driveways,  carried  by  transverse  18-in.  girders  and  I- 
beanis  spaced  7  ft.  apart.  At  the  same  level  are  the  roofs 
in  tbe  liglit  courts,  ovei'  tbe  freigbtbouse  floor.  They 
ba\('  liigli  triangular  skyligbts.  partly  in  one  span  and 
partlv  in  two  sjjans.  Inclined  skyliglits  are  placed  along 
tbe  coriu'r  between  tbe  driveway  roof  and  building,  and 
saw-tooth  skyligbts  are  used  in  some  places.  Tbe  skyliglit 
sash  is  all  hinged  at  the  upper  edge,  to  provide  for  venti- 
lation. V 

Tlie  floor  bays  are  of  various  sizes,  from  14x20  and 
14x25  ft,  to  20x20  and  20x25  ft.     The  first,  or  main 


PUJN  AT  STffEET  LEVEL 


FIG.    2.    PLAN   OF   PENNSYLVANIA   FREIGHT 
TERMINAL 


Team   Floor 
LONGITUDINAL    SECTION 


^-Track  Floor 


PIG.    3. 


SECTIONAL    ELEVATIONS    OF    PBNNSYLVATSTIA 
TERMINAL 


be  two  elevators  connecting  (through  oval  shafts)  with  the 
Chicago  Tunnel  Co.'s  narrow-gage  electric  freight-railway 


freigbtbouse,  floor  has  a  concrete  slab  8  to  11  in.  thick 
(in  different  bays),  including  a  li^-i^-  niastic  finishing 


system,  the  tunnels  of  which  pass  under  the  station.  These      coat.     In  the  three  warehouse  floors  the  concrete  slab  is 


elevators  will  be  large  enough  to  carry  the  tunnel  cars. 
The  total  equipment,  exclusive  of  the  tunnel  elevators,  will 
comprise  50  elevators,  and  32  of  these  will  form  the  first 
installation. 

Structural  Design  of  Building 
The  building  is  of  steel-frame  construction  with  rein- 
forced-concrete  floors  and  roof,  and  brick  curtain  walls. 
All  the  steelwork  is  incased  in  concrete  fireproofing,  the 
concrete  being  secured  by  wire  netting  wrapped  around 
the  steel.  On  the  columns  the  minimum  thickness  of  con- 
crete is  3  in.  There  are  about  17,000  tons  of  structural 
steel  in  the  building. 


834  to  10  in.  thick,  with  a  1-in.  special  cement  finish.  The 
main  roof  slab  is  51/^  to  6  in.  thick,  while  the  roofs  over  the 
outside  driveways  have  a  3y2-in.  slab.  Each  floor  bay 
has  rectangular  reinforcement  with  diagonal  lines  of  bars 
between  the  corners,  as  shown  in  Fig.  6. 

The  floor  loads  are  as  follows:  First  floor  (freight- 
house),  300  lb.  per  sq.ft.;  second  floor  (warehouse),  250 
lb.;  third  and  fourth  floors  (warehouse),  200  lb.;  tower 
floor  (offices),  125  lb.;  roof,  30  lb.  The  driveways  are 
designed  to  carry  24-ton  motor  trucks. 

The  column  shoes  are  seated  on  I-beam  grillages  in  rec- 
tangular concrete  pedestals.  Some  of  these  pedestals  carry 
individual  columns  and  have  their  own  footings.     Others 


The  columns  are  of  H-section,  built  up  of  side  and  web  are  carried  on  long  footing  walls.  The  arrangement  of 
plates  with  four  interior  angles.  The  typical  floor  fram-  the  footings  is  irregular,  in  order  to  suit  the  column 
ino-  is  shown  in  Fio-.  4.    On'fhe  first  floor  the  main  fram-      spacing  and  to  provide  for  openings,  etc.     In  the  east 
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PART  PLAN  AT  SECOND  FLOOR 
FIG.   4.     STEEL   FRAMING   PLANS   OF   FREIGHT    TERMINAL, 


portion  of  the  building  the  footing  walls  run  in  a  longi- 
tudinal direction,  while  in  the  west  portion  they  run 
transversely. 

The  footing  walls  are  11  ^^  to  171/2  ft.  wide  on  the 
base,  and  G  ft.  deep.  Their  sides  are  vertical  for  about  3 
ft.  from  the  base  and  then  slope  inward  towarxl  the  top. 
They  are  reinforced  with  steel  bars.  Typical  details  of 
the  foundations  are  shown  in  Fig.  fi,  and  a  view  under 
construction  in  Pig.  5. 

All  the  footings  are  carried  on  40-ft.  timber  piles  driven 
into  the  stiff,  blue,  Chicago  clay.     The  length  of  tlie  piles 


was  limited  by  the  fact  that  several  of 
the  tunnels  of  the  Chicago  Tunnel  Co. 
pass  under  the  site,  as  noted  above, 
'['he  ])iles  were  not  pointed  or  shod. 
They  were  driven  by  steam  hammers. 
In  order  to  determine  the  settlement, 
test  piles  were  driven,  and  each  was 
loaded  with  40  tons  of  pig  iron.  The 
total  settlement  in  II  days  was  0.0.'}4 
in.  to  0.0G7  in.,  and  after  that  time 
Ihere  was  no  further  movement.  The 
foundation  concreting  over  the  entire 
area  was  done  by  s])outing  from  the 
lowers  of  two  stationary  (toncrete- 
mixing  plants.  IVIaterials  were  deliv- 
ered on  cars  and  ele\ated  to  storage 
bins  over  the  mixers.  The  cement  was 
handled  i]i  bulk.  From  the  box-cars 
it  was  shoveled  into  the  hopper  of  a 
screw  conveyor,  which  delivered  it  to  an 
elevating  conveyor  discharging  into  the 
biiL  The  sand  and  stone  were  placed 
in  the  bins  by  means  of  electrically 
operated  derricks.  From  the  bins  the 
materials  were  delivered  to  a  measur- 
ing hopper  divided  into  three  compart- 
ments for  automatically  separating  the  proportions.  The 
concrete  is  a  1:2:4  mix. 

From  the  mixer  the  concrete  was  discharged  into  the 
l)ucket  of  an  elevator  tower  and  then  dumped  into  a  hopper 
at  the  head  of  the  spouting.  From  the  main  tower,  lines 
uf  rigid  trussed  spouting  extended  about  50  ft.  to  second- 
ary towers,  beyond  which  were  lines  of  flexible  spouting 
supported  partly  by  cables  from  these  towers  and  partly 
by  timber  frames  and  horses. 

The  erection  of  the  steelwork  was  done  by  means  of 
Inrge  tower  derricks  traveling  on  tracks  on  the  ground 


FIG.   5. 


CONSTRUCTION  OF  THE  CONCRETE   FOUNDATIONS  FOR  THE  CHICAGO   FREIGHT  TERMINAL  OF  THE 

PENNSYLVANIA   SYSTEM 
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iiiiloiitlcti  I'loiii  cjirs  Mild  sliickcd  jiiid  rc- 
liillldlcd  nil  the  .--itc  hy  a  slcillii-dcnick 
car.  Tlic  rraiiiiiijf  for  the  west,  liall'  of 
llic  huildiii;,'-  was  {'reeled  first,  and  Fi^. 
1  shows  (liis  part  of  the  structure  al- 
most completed.  As  a  protection  for 
the  worknieii,  each  floor  had  a.  tem- 
|)orary  plank  decking',  as  recpiired  un- 
der the  Illinois  law  providinj^  tor  safety 
methods  in  construction  work.  As  the 
heif,dit  from  the  ground  to  the  second 
floor  was  13  ft.,  all  floors  had  to  he 
decked ;  hut  where  the  hei<i;ht  does  not 
exceed  ."52  ft.,  the  law  permits  the  deck- 
in  <r  to  he<;iii  at  the  second  floor.  The 
steel  erection  of  the  portion  of  the 
structure  as  shown  in  Fig.  1  was  prac- 
tically completed  and  ready  for  concret- 
ing in  June,  1916,  but  work  was 
stopped  by  a  general  strike. 

CoNTItACTOKS  AND  ENGINEERS 

The  Blome-Sinek  Co.,  of  Chica- 
go had  the  contract  for  the  founda- 
tion piling  and  concrete  substructure. 
The  Thompson-Starrett  Co.  had  the 
contract  for  the  structural  steel,  which 
was  fabricated  by  the  McClintic-Marsh- 
all  Co.  and  erected  by  the  Kelly-Atkin- 
son Construction  Co.  The  George  A. 
Fuller  Co.  has  the  general  contract  for 
the  superstructure,  and  the  concrete 
floors  and  roof  will  be  placed  by  0.  W. 
Eosenthal  &  Co.  All  the  above  princi- 
pal contractors  are  Chicago  firms.  The 
level.  Each  had  a  rectangular  timber  tower  surmounted  design  and  construction  of  this  freight  terminal  were 
hy  a  stiff-leg  derrick,  the  boom  being  thus  at  sufficient  under  the  direction  of  Thomas  Eodd,  Chief  Engineer, 
height  for  placing  the  roof  framing.  These  derricks  were  and  Eobert  Trimble,  Chief  Engineer  of  Maintenance-of- 
described  in  Engineering  News,  Oct.  26.     The  steel  was      Way,  Pennsylvania  Lines. 
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FIG.  6.    DETAILS  OP  FOUNDATIONS  AND  FLOORS  OF  FREIGHT  TERMINAL 
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Harrisonburg  Imhoff  Tanks 

By  William  G.  Myers* 

Harrisonburg,  Va.,  1ms  just  coniploted  two  rectangular 
Imhotr  tanks  and  sludge-drying  beds  to  serve  a  population 
of  5000.  Intermittent  sand  filter  beds  will  be  installed 
later.  Fig.  2  is  a  general '  view,  and  Fig.  1  shows  sec- 
tions of  the  tanks. 

The  side  walls  of  the  tanks  are  built  of  reinforced 
concrete  and  are  braced  transversely  with  8-in.  I-beams 
(Fig.  1).     These  I-beams  also  support  footways  and  cur- 


ing current"  is  maintained  in  both  inlet  and  outlet  con- 
duits. 

Another  feature,  due  entirely  to  local  conditions,  was 
the  necessity  of  building  a  retaining  wall  to  take  the  earth 
thrust  on  the  east  side  of  the  tank.  This  wall  was  of  the 
reinforced  buttress  type  (Fig.  1),  but  the  footing  was  not 
carried  to  the  fidl  depth  of  the  tank  and  was  placed  only 
halfway  down,  opposite  a  row  of  I-beams  spanning  the 
tank  at  this  point.  In  the  design  some  dependence  was 
had  in  the  thrust  of  the  I-beams  and  in  the  beam  or  arch 
action  of  the  footing  of  the  retaining  wall. 
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FIG.    1.     LONGITUDINAL    AND    CROSS-SECTION,    IMHOPP  TANKS,   HARRISONBURG,   VA. 


tain   walls.      The    precision    with    which    these    curtain 
walls  were  built  was  notable. 

A  peculiar  feature  of  the  design  is  the  arrangement  of 
the  inlet  and  outlet  pipes.  These  pipes  are  inverted  si- 
phons, entering  the  bottom  of  the  concrete  tunnel  around 
the  tank.  They  are  "staggered"  so  that  an  8-in.  wall  can 
be    built   between    them.      This    wall    is    provided   with 


The  inlet  pipe  is  provided  with  a  storm-water  bypass 
and  a  weir  by  which  the  amount  of  sewage  entering  the 
tank  may  be  determined.  About  25%  of  this  sewage  is 
tannery  waste  impregnated  with  insoluble  tannates.  The 
consequent  discoloration  is  not  eliminated  by  the  tank. 

The  whole  work  was  done  at  a  cost  of  $6757  by  force 
account  under  J.  F.  Noll,  superintendent  of  public  works ; 


FIG.  2.    VIEW  OF  IMHOPP  TANKS  AND  CORNER  OF  SLUDGE-DRYING   BEDS,   HARRISONBURG,   VA. 


ordinary  channel  irons  set  in  the  concrete  as  guides  for 
two  drop  gates  shown  in  Figs.  1  and  2,  so  that  the  di- 
rection of  the  current  may  be  readily  changed  from  one 
end  of  the  tank  to  the  other. 

The  bottom  of  the  concrete  tunnel  is  horizontal  longi- 
tudinally, which  admits  of  symmetrical  and  cheaper  con- 
struction and  has  a  further  advantage  in  that  a  "scour- 


"City    Engineer,    Harrisonburg,    Va. 


William  G.  Myers,  city  engineer;  and  N.  Wilson  Davis, 
consulting  engineer. 


Motor-Driven  Vehicles  are  to  be  substituted  for  horse- 
drawn  carts  and  wagons  in  the  street-repair  and  ash-  and 
rubbish-coUection  divisions  of  the  Cleveland,  Ohio,  street 
department.  Council  committees  have  voted  $68,000  to  buy 
machines,  including  a  large  motor  tiuck  for  garbage  collec- 
tion in  the  downtown  section  and  two  for  hauling  garbage 
from  the  downtown  collection  station  to  the  reduction  plant. 
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Scoring  Watcr-Supply  Quality* 

\\\  'rm:()it(ti;h;  IIoimonI    wd  Iv  Sii  i;i;m  \  n  Cinsi:] 

In  '(Hiiircl  idii  with  tlic  work  of  tlic  I'lii^iiiccriii^  Divi- 
sion of  till'  Ni'W  York  Stud'  Dcpiirtincnl  of  llf.-illli  in 
snpervisini^'  pnhlic  \\iit(>r-snppli('s  of  that  stiilc  it  wiis  mw 
si(K'r('(l  ilt'sii'iilili'  lli;i(  sonic  coinrnicnl  nictliiid  (tf  riitinu 
the  saniliirv  character  of  pul)lic  water-supplies  accordin;; 
to  a  (lol'mito  (iuantitativ(>  nu'asurc  should  he  worked  out. 
and  our  endea\or  in  this  diix-ction  led  to  Ihe  following 
study. 

Tlioro  are  three  factors  or  measures  that  may  he  con- 
sidered as  fundainental  iti  rating'  the  sanitary  (juality  of 
a  water-s\ii)plv :  Contamination  on  the  watershed:  nat- 
ural a«]:cneios  or  artificial  means  tending  to  counteract  or 
correct  this  contamination;  and  the  etiicacy  of  these  au'cn- 
cies  as  determined  hy  laboratory  analyses. 

In  making  this  stmly  it  was  found  that  the  water-sup- 
plies of  New  York  State  conld  he  classified  according  to 
three  groups,  as  follows:  (I)  Surfac(>  supplies,  excluding 
supplies  from  the  Great  T^akes,  the  Niagara  and  St.  Law- 
rence Kivers;  (3)  su]iplies  from  the  (xreat  Lakes,  the 
Niagara  and  St.  Lawrence  Ivivers;  (3)  groundwaters.  In 
each  grou]),  however,  the  same  general  formula  was  ap- 
])licd,  which  was  expressed  as  follows: 


.s-  = 


|''(ir  cdUihiiicd  nicllinds  of  puril1(  at  mn  add  individual 
scores,  hut  aijiiw  mi  gi'catci'  llian  10.  hcdiicl  ."»  in  case 
no  coaguliiiit    I-   Used    Willi    inechaiiieal    lilleis. 

Kactor  r^  This  is  based  on  a  penalty  for  H.  coli  re- 
.suits,  thus: 

Dodurl 

H   coli  prcHciil  III   100' ,    lO-c.o.  miinpii-H 10 

M   <'i>li  |)r,siiil  III  100',,  l-cc.  saniplct).... 20 

H   coli  inisciil  ill  H)0';,  l/IO-cc.  miiiiplcs 30 

n   riili  iiicMiit  in  Dllicr  pcrcrntaRcs  (Ipflurt  prnportinnnlly. 

(ii;oi  I'  ".'     diMOAi'   L.VKKs,  Ni.\(i.\i;A  .\.\i)  St.  Ij.\wi{KN(  k 

h'lVi:i!S 

l''aclor  .1  In  assigning  values  for  this  factor  consider 
thai  a  population  of  100, 000  discharging  sewage  into  the 
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PIG.    1.     I'OPUI.ATION    FACTOR    CTTRVE    FOR    SCORINO 
QUALITY  OF  NEW  YORK  WATER-SUPPLIES 


in  which 

>'  — -  "Sc()i'(>"  representing  tlie  sanitary  qualit\-  of  the 

supply  on  a  100%  scale ; 
A  ==  Factor   representing  the  condition  of  ])olliiti()ii 

of  the  watershed  ; 
B  =  Factor  rt, /resenting  natural  or  artificial  means 
of  purification  or  ])rotection  against  pollution  : 
C  =  Factor  representing  the  ethcieiicy  of  this  puri- 
tication  in  the  nature  of  a  penalty  based  on 
the  prevalence  of  B.  coli  in  the  water  as  de- 
livered. 
The  following  is  a  summary  of  the  method  of  scoring 
that  has  been  tentatively  adopted  for  this  study. 

Group  1 — Surface  Water-Supplies 

Factor  A — Values  for  this  factor  are  to  be  taken  from 
the  curve  of  population  per  sc^  'are  mile,  the  values  rang- 
ing from  60  for  an  unpopulated  watershed  to  0  for  a 
])opulation  of  1,000  per  sq.mi.  The  figures  for  popu- 
latioli  per  square  mile  in  this  case  are  to  be  made  up  of 
,  the  sum  of  the  population  contributing  sewage  directly 
and  indirectly,  the  population  contributing  directly  being 
lir.sf  multiplied  by  5. 

Factor  5-^- Values  for  this  factor  will  depe.-d  upon  the 
means  of  purification,  as  follows: 


Slow  saiul  filters 

Sterilization 

Gravity  ni(>ch;uii<-al  filters. 
Pressure  inechaiiieal  filters. 

Storage  (2  weeks) 

Storage  ( 1  week) . . 


♦Abstract  of  a  paper  entitled  'A  Studv  of  the  Application 
of  the  Score  System  to  the  Sanitary  Quality  of  Public  Water- 
Supplies  in  New  York  State,"  presented  before  the  Sanitary 
Ensineerins  Section  of  the  American  Public  Health  Associa- 
tion, October,  1916. 

tChief  Engineer,  New  York  State  Department  of  Health. 
Albany,   N.  Y. 

tAssistant  Engineer,  New  Y'ork  State  Department  of 
Health,  Albany.  N.  Y. 


body  of  water  within  one  mile  of  the  intake  is  equiva- 
lent to  a  population  of  1, ()()()  per  scpmi.  and  that  the 
danger  from  such  pudutioii  is  inversely  i)r(jportional   to 


100 

90 
80 
70 

, 

^ 

\; 

\ 

c 

FfOl 

(P 

/, 

\ 

\ 

5W 

'fA 

r^ 

r 

°LI 

ES 

\ 

\ 

50 

40 
o 
0  30 

10 

L 
(U 

V 

\ 

\ 

« 

\ 

\, 

\ 

s 

V 

Vj 

, 

^ 

\ 

\ 

^l 

„" 

>^. 

^ 

^ 

^ 

8    ^ 

"». 

,v_J^^^ 

■^ 

— 

!30, 

^I!0 

100 

"o90 

^80 

70 
15 
■5  60 

-Q.50 

t^40 

30 

20 

10 

0, 


6ffl 

?W 

'>?> 

1 

H 

'A7 

U 

wl 

s 

1 

1  .,,{ 

)AkA 

\ 

iri 

^i^ff^ud 

E 

\ 

. 

9U/ 

^PL 

lEi 

\ 

V 

\ 

. 

\ 

V. 

s 

s 

k 

s 

1 

— 

1 

\ 
\ 

1 

\ 

\ 

ehodp  k 

1 

\ 

6 

ROUND -\YATER       1 

V 

SU^Pf^l^IE^    i            1 

\ 

1        i        1 

N 

S 

1        i        i 

\ 

'        i        i 

1   iN 

, 

J       i      1 

k^     ° 

1 

1 

i      1 

1      i 

l_ 

i 

\ 

1 

\ 

C-- 

6RdUlp  . 

\ 

\\ 

-6 

ROUNL  2 

l\l  \A^ 

^^^■6p0L 

IND 

3 

% 

^s. 

■^ 

k 

>-~ 

h-rst-^ 

=^ 

10   TO  30  40    50  60  70  80  90  100   0    10   20  30  40  50  60  70  CO  90  ICO 
Wa+er-Supply        Soor-e 
FIG.  2.    WATER-SUPPLY'  SANITARY  SCORES  AND  TYPHOID 
DEATH  RATES  IN  SOME  90  NEW  YORK  MUNICIPALITIES 

the  distance  beyond  one  mile.  In  case  of  the  lake  sup- 
])lies  consider  also  that  the  limits  at  which  pollution  will 
affect  the  sup])ly  is  20  mi.  In  the  case  of  the  rivers  all 
liollution   reaching  the  ri\er  and  ati'ecting  the  supply  is 
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to  be  considered.     The  equivalent  population  per  square 
mile  will  then  equal 

P 
100  X  D 

in  which 

P  =  Population  dischar<?ing  sewage ; 

D  —  Distance  from  intake  in  miles. 
Factor  B — Purification  as  with  Group  1. 
Factor  C — Analytical  penalty  as  with  Group  1. 

Geoup  3 — Groundwater  Supplies 
Factor  A — In  assigning  values  for  this  factor  each 
source  of  pollution  within  100  ft.  is  to  be  considered  equiv- 
alent to  a  population  of  20  per  sq.mi. ;  beyond  100  ft. 
and  within  500  ft.  equivalent  to  10  per  sq.mi. ;  and  l)e- 
jond  500  ft.  and  within  1,000  ft.,  equivalent  to  5  per 
sq.mi.  Use  curve  for  Grouj)  1  in  determining  factor  A. 
Factor  B — The  value  for  this  factor  will  depend  upon 
the  natural  character  of  the  material  in  which  the  springs 
or  wells  are  located,  as  follows : 

Sand 40 

Loam 35 

Clay 30 

Fissured  rock  and  gravel 25 

Solvent  rock 20 

If  artificial  means  of  purification  are  used,  assign  values 
as  for  Group  1. 

Factor  C — The  penalty  for  B.  coli  results  is  to  be 
double  that  of  Group  1. 

Relation  Between  Scores  and  Typhoid  Death  Rates 
Some  90  public  water-supplies  in  New  York  State 
have  been  scored,  and  results  have  been  plotted  in  curves 
to  show  the  relation  between  the  scores  and  the  typhoid- 
fever  death  rates.  The  curves  for  the  score  of  the  three 
groups  were  plotted  independently  and  then  superimposed 
with  results  shown  in  Fig.  2.  The  practical  coincidence 
of  the  three  curves  indicates  the  approximate  correctness 
of  the  values  assigned  for  the  various  factors  used  in  the 
general  formula  for  scoring. 

In  conclusion  it  should  be  stated  that  the  foregoing 
study  for  a  score  system  of  the  sanitary  quality  of  public 
water-supplies  is  preseiited  as  tentative  only  and  that  the 
figures  assigned  for  the  different  factors  are,  for  the  time 
being,  merely  a  suggestion.  The  scores  actually  obtained, 
however,  correspond  in  a  general  way  so  closely  with  the 
knowledge  of  the  sanitary  qualities  of  the  supplies  se- 
cured through  field  investigations  and  compare  so  closely 
with  the  typhoid-fever  death  rates  as  to  convince  one  of 
the  practicability  of  the  application  of  the  score  system 
to  the  water-supplies  of  New  York  State.  A  continua- 
tion of  studies  in  connection  with  this  score  system  will, 
no  doubt,  permit  such  modification  in  the  values  of  the 
several  factors  as  will  make  the  final  scores  even  more 
consistent  with  the  knowledge  of  the  quality  of  the  sup- 
plies and  the  corresponding  typhoid-fever  death  rates. 

Increased  Production  of  Hydrated  Lime — An  estimate  of 
lime  produced  and  sold  in  1916  in  the  United  States,  including 
Porto  Rico  and  Hawaii,  just  made  by  G.  F.  Loughlin,  of  the 
United  States  Geological  Survey,  Department  of  the  Interior, 
indicates  a  total  marketed  production  of  4,150,000  short  tons, 
a  gain  of  nearly  15%  over  the  total  for  1915,  which  was  3,- 
622,810  short  tons.  This  is  the  first  year  in  which  the  produc- 
tion of  lime  in  this  country  has  equaled  or  exceeded  4,000.000 
tons.  Hydrated  lime  in  1916  showed  an  even  more  striking 
increase  than  total  lime,  the  marketed  production  amounting 
to  710,000  tons,  a  gain  of  more  than  1.3%.  All  states  in  which 
the  production  amounted  to  5000  tons  or  more  showed  in- 
creases. These  states  included  Michigan,  Illinois  and  Wash- 
ing;ton,  in  which  the  total  production  of  lime  decreased. 


The  Late  Sir  Hiram  Stevens  Maxim 

Each  of  the  British  technical  journals,  the  Engineer 
and  Engineering,  devotes  a  page  or  more  to  an  account 
of  Sir  Hiram  Maxim,  who  died  on  Nov.  24,  1916,  an;! 
who  gained  world-wide  fame  through  his  achievements 
as  an  inventor. 

Maxim  was  born  on  a  farm  at  Sangerville,  Maine,  in 
1840.  He  was  apprenticed  to  a  wheelwrigbt  at  the  age 
of  14,  and  after  his  apprenticeship  ended  led  a  more  or 
less  roving  life,  engaging  in  various  occupations,  in- 
cluding that  of  a  prize  fighter.  He  also  woi'ked  for  a 
maker  of  scientific  instruments,  for  a  New  York  ship- 
building concern  and  for  Oliver  P.  Drake,  of  Boston,  a 
maker  of  gas  machines.  While  at  the  latter  place,  Maxim 
invented  a  machine  for  making  artificial  gas  from  gasoline 
vapor,  which  had  an  extensive  .sale.  When  electric  light- 
ing attracted  wide  attention  in  the  late  '70's,  inventors 
everywhere  were  engaged  on  the  problem  of  making  lamps 
of  low  candlepower  to  supplement  the  arc  lamp.  Maxim 
was  a  competitor  of  Edison  as  a  pioneer  in  developing 
the  incandescent  lamp,  and  several  processes  in  its  pro- 
duction, notably  the  flashing  of  the  filaments  in  hydro- 
carbon vapor,  were  devised  by  him. 

In  1881  Maxim  went  to  the  Paris  .Exposition,  repre- 
senting an  American  electrical  company  of  which  he  was 
chief  engineer.  Up  to  that  time  the  numerous  inven- 
tions which  he  had  made  in  his  native  country  had  yielded 
him  little  in  the  way  of  return. 

It  was  while  in  Paris  that  his  attention  was  directed 
to  military  inventions.  He  made  rough  sketches  illus- 
trating his  idea  of  a  machine  gun;  and  while  the  idea 
was  in  embryo  and  before  any  complete  drawings  were 
made,  he  was  introduced  to  Albert  Vickers,  one  of  the 
leading  British  manufacturers  of  guns  and  munition. 
Vickers  at  once  recognized  the  value  of  Maxim's  inven- 
tion, and  a  pai'tnershii)  was  formed  Ijy  Vickers,  Maxim 
and  Synion,  vice-president  of  the  Mexican  Central  Ry., 
who  had  introduced  the  two  men  to  each  other. 

This  was  the  turning  point  in  Maxim's  career.  He 
settled  in  England,  disowned  allegiance  to  his  native 
country,  whose  unjust  treatment  of  inventors  he  was 
never  tired  of  condemning,  and  devoted  himself  to  the 
development  of  his  gun  and  kindred  inventions. 

There  had  been,  of  course,  numerous  machine  guns 
prior  to  Maxim's  invention.  The  central  idea  on  which 
Maxim  worked,  however,  was  to  make  the  force  of  the 
explosion  operate  the  breech  mechanism,  so  that  when  an 
occasional  cartridge  hung  fire  for  a  fraction  of  a  second, 
the  block  would  not  open  until  the  explosion  had  actu- 
ally taken  place.  It  was  not  possible  to  patent  this 
broad  principle,  as  some  suggestion  of  it  had  been  pub- 
lished previously,  although  it  had  never  been  applied  in 
practice.  Maxim,  however,  surrounded  his  gun  with  a 
fence  of  detail  patents  so  that  for  many  years  his  firm 
had  a  practical  monopoly  of  the  business  at  immense 
profits. 

Maxim  later  turned  his  attention  to  explosives,  'and 
some  of  the  important  work  in  the  early  development  of 
smokeless  powder  is  ascribed  to  him.  In  1894  he  made 
some  spectacular  experiments  to  determine  the  lifting 
effect  of  airplanes  in  connection  with  the  problem  of 
mechanical  flight.  He  constructed  an  ingenious  steam 
power  plant  developing  some  360  hp.,  with  a  total  weight 
of  less  than  3,000  lb.     This  engine  drove  two  huge  p-o- 
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lorwiinl    on    a    st  raiL^hl    trark.      Tlir    plaiio    alladird    to 


ill*'  tai-  tended  jo  lift  it  as  it  was  propelled  forward.  Iiiit 
o\ei-|iead  rads  preveiiteij  it  frdiii  aetualU  lilting:  olV  the 
rads.  'I'lie  e\peiaineii|  attraete(|  wide  atteiilioii.  and  on 
tlio  slron^tii  of  it  Maxim  claimed  to  l>e  one  n\'  the  pioneers 
ill   (Ik'  cl('V(dopnieii(    of   the   Hying'  machini'. 


with  a  Tar  and   (jravel    Top 

li'i    lll•;.\l!^    Maijsiiam,  Olms'ikad* 
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Extending  Cincinnati  Approach  to  the 
Covington  Bridge  Over  the  Ohio 


An  8-in.  watiM'hound  macadam  road,  const  nieiofi  in 
(wo  coni'ses,  carpeted  with  a  sMrlace  of  lar  and  pcthhics, 
is  ii  tvpe  ol'  const  luct  ion  Ihat,  is  g'iving;  satisfaction  in 
S(»me  Xew  Jersey  communities.  'IMns  const  r'let  ioil, 
descrihed  in  detail  in  the  suecee(|in;^-  paragraphs,  costs 
ahout  •$  1  per  s(i.y(l.,  or  $10. .h()  per  mi.,  for  an  IH-ft. 
I'oad  :  and  it  is  estimated  that  it  can  he  iiiuintaiiied  for 
The  CoNinyton  and  Cincinnati  suspi-nsion  hridi^c  across  less  than  $;i()()  per  iid.  ])er  yr. 
tlio    Ohio    liiver   hetweeii    the   cities    named    has   entered  'I'he   paxcment    descrihed   coiitaiDed   '^IjijOO  sq.yd.,  was 

Cincinnati  on  a  comparatively  low  level  tlir()u<;h  a  dis-  :;o  ft.  wide  except  for  ahonl  SOO  ft.  f)f  '55-ft.  width,  and 
triet  that  is  often  flooded  at  times  of  high  watei-.  In  was  ahout  (JOOO  ft.  long.  Jt  was  eonstrueted  in  the  sum- 
order  to  relieve  this  condition  and.   in  addition.   pi-o\  ide 


For  Whiffle  Trees. 


GASOLINE-DRIVEN  CRANE  HANDLING  STEEL  ON  CIN- 
CINNATI  BRIDGE   APPROACH 

an  approach  for  vehicles  nearer  the  husiness  district  a 
new  apjii'oach  is  now  under  construction,  it  consists 
of  a  full-width  steel  viaduct  with  concrete  roadway  con- 
tinuing the  present  line  of  the  bridge  on  high  level  up 
to  Third  St.  for  the  vehicle  roadway  and  to  Fourth  St. 
for  the  street-railway  tracks.  The  present  highway  ap- 
proach reaches  only  to  Front  St.  and  the  street-railway 
tracks  to  Second  St. 

The  new  viaduct,  shown  under  construction  in  the  ac- 
companying view,  is  on  a  pri^vate  right-of-way  inside  the 
regular  city  block  and  is  over  territory  from  which  l)uild- 
ings  have  Just  been  removed.  The  street-railway  line 
will-  continue  to  a  terminal  now  being  built  at  the  coi'uer 
of  Fourth  and  AYalnut  St. 

The  accompanying  view  also  shows  a  gasoline-eugine- 
operated  locomotive  crane  fitted  with  wide  tractor-type 
wheels  for  running  over  city  streets.  It  was  Iniilt  1)y  the 
Industi-ial  Works,  of  Bay' City,  Mich.,  and  used  with 
success  by  the  American  Bridge  Co..  in  the  steel  erec- 
tion of  the  new  bridge  approach. 


FIG.    1.     SPREADER   FOR   BROKEN   STONE   MACADAM 
ROAD  BUILDING 

mer  of  ]!)!()  in  Bayonne  Park,  Iniyonne.  N.  .1.  The 
jiavement  Mas  ])r()\i(l('(l  with  tile  drains  and  cobhlc 
gutters,  the  cost  of  which  is  not  included  in  the  figures 
given. 

The  earth  subgrade  was  given  a  3-in.  crown.  The  first 
course  was  of  ^i/^-in.  stone  3  in.  thick  at  the  gutters 
(edge),  4  iii.  at  the  shoulders  and  T)  in.  at  the  crown. 
The  top  course  of  lV2"iii-  f^tone  was  of  a  uniform  depth 
of  3  in.,  making  the  completed  pavemeid  (>  in.  thick 
at  the  gutters,  7  in.-  at  the  shoulders  and  8  in.  at  the 
crown.  All  dimensions  refer  to  rolled  depths.  The  stone 
was  Eockland  Lake  (IST.  Y.)  trap  rock. 

Special  Device  for  Spreading  vStone 

As  a  rule,  the  wagons  and  motor  trucks  aided  in 
spreading  the  stone.  Shovels  and  stone  rakes  were  used. 
At  times  conditions  necessitated  dumping  stone  in  piles, 
iii  which  case  a  special  stone  leveler  (see  Fig.  1)  was 
used.  This  leveler  was  made  as  follows :  There  were  two 
runners  of  li^xl2-in.  plank  5  ft.  long,  with  rounded 
and  beveled  ends,  as  shown  in  the  illustration.  To  the 
beveled  ends  were  nailed  pieces  of  iy2-h\.  plank  7  ft. 
long  and  10  in.  wide.  The  bottom  of  these  end  ])lanks 
came  2  in.  above  the  level  of  the  runners.  The  front 
end  served  as  a  plow,  but  allowed  the  stone  to  "flow" 
under  its  front  edge.  To  facilitate  the  plowing  action 
a  2x4-in.  stake  w-as  nailed  to  the  front  piece,  as  shown. 
The  driver  stood  on  a  plank  platform  nailed  to  the  tops 
of  the  runner  planks.  The  team  was  attached  to  whiffle- 
trees  by  a  crossbar  and  a  ])air  of  chains  4  ft.  long. 

On  a  measured  area  (1000  sq.yd.)  irregular  piles  of 
stone  in  heaps,  1,  2  and  3  ft.  high  were  spread  and 
leveled  to  a  i-m.  depth  in  3  hr.  at  a  cost  of  $2.10. 
With  hand  spreading  this  would  have  taken  20  men  9  hr. 
and  cost  $40.     To  guide  the  workmen,  wood  blocks  4,  5 
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and  ()  in.  hi,<;ii  were  used  to  <^;\'j:v  (he  depths  oF  stone 
courses.  Both  hotloni  and  top  courses  were  spread  1  in. 
higher  than  the  recpiired   roUed  depth. 

Special  Mictiiods  oi-  BriLnixc  W'ATKiiHouND  Macadam 

The  suceessixe  sections  in  Fi<;.  2  on  this  ])age  show  the 
steps  taken  in  the  consti'uction  of  the  road. 

The  hottoni  course  was  roUed  ti\e  times  with  a  12-ton 
roller  before  placin<i,-  the  screenings.  The  screenings  were 
place^l  in  piles  and  spread  by  the  shovelful.  The  best 
results  were  obtained  by  going  over  the  layer  of  stone 
several  times  and  rolling  while  the  spreading  of  the 
screenings  was  in  progress.  In  damp  weather  the  screen- 
ings stuck  in  the  upper  voids  of  the  layer  of  stone  and 
had  to  be  coaxed  into  the  lower  voids.  When  bone  dry 
the  screenings  were  quickly  rolled  into  place.  The  wetting 
was  done  after  the  screenings  were  all  in  place,  about 
five  trips  of  a  sprinkling  wagon  being  required. 

After  the  lower  course  had  been  filled  with  screenings. 
wetted  and  rolled,  the  surface  was  broomed  off,  leaving 
the  edges  of  the  stones  projecting  about  y^  in.,  to  "lock" 
the  top  course  to  the  lower  one.  The  bottom  course 
looked  like  a  finished  waterbound  macadam  road  prior 
to  brooming  off  the  surface  screenings.  At  all  times 
when  spreading  the  screenings,  wire  and  fiber  push  brooms 
were  kept  at  hand,  and  they  proved  helpful  in  working 
the  screenings  into  the  voids. 

The  top  course  of  fiA-in.  stone  was  similarly  treated. 
About  10  trips  of  the  roller  were  required  per  strip  of 
pavement.  The  rolled  s-trips  did  not  exceed  300  ft.  in 
length.  (An  experienced  roller  man  is  an  important 
factor.)  On  the  top  course  the  screenings  were  spread 
thinly,  rolled,  watered  and  rolled  again,  repeating  the 
operation  several  times  until  the  desired  result  was  ob- 
tained. The  final  watering  showed  that  the  result  was 
satisfactory  when  water  scarcely  penetrated  at  all,  but  ran 
off  to  the  gutters.  On  completion  of  the  operation  about 
Vh  ^^  Va  ill-  of  screenings  remained  on  the  surface  of 
the  road. 

Applying  thk  Bituminous  Mat 

Before  applying  the  tar  (Tarvia  B)  all  dust  and 
surplus  screenings  were  swept  off  the  surface.  Wire 
brooms  were  used  to  loosen  the  caked  or  crusted  material, 
followed  by  fiber  brooms,  which  left  about  %  in.  of 
the  stones  .projecting.  The  necessity  of  having  li/2-in- 
stones  became  ajiparent  during  this  operation,  for  stones 
of  smaller  size  were  broken  loose.  In  one  place  where 
undersized  stone  was  used,  it  was  necessary  to  nut  on 
fresh  screenings,  roll,  water  and  roll  again,  and  then 
rebroom  the  entire  area  before  the  stones  would  "stay 
put."  Tt  was  uecessary  to  keep  the  teams  off  the  road 
after  it  had  been  prepared  for  the  Tarvia.  While  broom- 
ing, ridges  or  fences  of  dust  were  formed  along  the  edges 
of  the  gutters  to  prevent  any  surplus  Tarvia  reaching 
them. 

The  Tarvia  was  applied  by  the  manufacturer,  the 
Barrett  Manufacturing  ("'o.,  with  a  1200-gal.  Packard 
motor  truck.  The  truck  distributor  was  equipped  with 
an  8-ft.  spraying  device  that  ap])lied  the  material  under 
20-lb.  pressure.  Four  trips  covered  a  30-ft.  width  of  road. 
The  penetration  was  from  I/2  f"  1  in-  into  the  surface 
of  the  road.  The  Tarvia  was  applied  only  when  the  road 
was  perfectly  dry.  Tt  required  about  three-cpiarters  of 
an  hour  to  empty  a  1200-gal.  truck.     The  amount  dis- 


tiibuted  was  about  O.ol  gal.  ])er  s(|.yd.  In  another  season 
or  so,  14  to  '/{  gal.  nu)re  will  be  recpiired. 

A  sufficient  area  of  suii'ace  should  be  prepared  to  use 
up  the  whole  1200-gal.  truck  load,  for  once  the  distributor 
has  started  spraying,  the  operation  should  m)t  cease  until 
that  i)articular  "ribl)on-Iike"  paint  coat  is  completed; 
stojis  cause  an  excess  of  tar  at  some  [)oint,  which  is 
undesirable. 

In  mild,  sunny  weather  the  Tarvia  was  allowed  to 
jienetrate  for  24  hr.,  but  in  cold,  damp  weather  it  re- 
(piired  about  twice  as  long.  To  protect  concrete  curbs  and 
other    roadside   structures    from    tar   splashes,   two   men 
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FIG.    2.    CROSS-SECTIONS    SHOWING    CONSTRUCTION    OF 
BAYONNE  PARK  ROAD 

walked  alcJngside  the  motor-truck  distributor  holding  a 
shield  of  tar  paper  over  all  that  part  of  the  work  which 
v.'as  to  be  protected. 

Clean,  washed,  pea  gravel,  free  from  sand,  the  gravel 
] (articles  measuring  jf  to  I/4  in.  in  size,  was  used  to 
cover  the  tar  coating.  This  was  spread  from  piles  along- 
side the  road,  1  cu.yd.  covering  100  sq.yd.  of  surface. 
Wooden  garden  rakes  were  used  to  sju'ead  the  gravel 
and  to  remove  any  large-size  stones.  Tt  required  14  men 
8  hr.  to  spread  4800  sq.yd.  After  applying  the  gravel 
the  surface  was  twice  rolled,  and  the  dust  ridges  at 
the  gutters  were  removed. 

Cost  Data 

Exclusive  of  grading,  gutters,  bridges  and  drains,  the 
following  is  an  itemized  cost  analysis:  Stone,  38.51c. 
per  sq.yd.;  screenings,  12.2c.  per  sq.yd.;  pea  gravel,  2c.; 
Tarvia  B,  4.59c.;  teams,  1.6c.;  rolling,  10.3c.;  labor, 
30.8c. ;  total,  $1  per  sq.yd. 

Under  more  favorable  market  and  labor  conditions, 
it  is  estimated  that  the  pavement  could  have  been  laid  for 
75c.  per  sq.yd. 
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Legal  Obstacles  to  Street  Widcniny^ 
and  City  Planning 

By  ('ii.Mi'I.I':s  K.  Moiiiji;* 

Pcrhap.^  tlu'  jii-catost   need  in  layin^j  out  and  hniltlin;,' 
I'ities  i.s  unst'lfisli  and  coiistructivo  foivlhoii^ii'lit.  to  discover 
mid  proxidi'  for  rutiiic  i-('(|uir('nu'nts.      How  litllo  of  tlii.-^ 
liii,^   lu't'ii  cxiTcisi'd   liv   the  city   and   sul)nrltan  sul)di\  i<l('r 
is  cvidcnci'd  on  v\cv\  hand  in  nearly  every  .Vniei'ican  city. 
One  of   till'  most    eoniinon    ehan^'es   lU'cessary   to   meet 
new  and  (•liaiii;'in<;-  conditions  is  the  widen inj^  of  streets.' 
With  the  very  best  legal  eqnipineni 
])ossihle    to    |)rovi(le,   street   widen- 
in";  is  a  dillienlt,  slow  and  expensive 
undertakin<i'.     Such  beiiifj  tlie  case, 
it  is  of  very  great  imiwrtance  to 
have  all  the  legal  obstacles  removed 
so  far  as  possible  and  at  the  sanu' 
time  jirovide  the  fullest  measure  of 
legislation    for    undertaking    con- 
tructive  work.     Every  city  should 
possess  aiul  use  the  right  to  estab- 
lish new  street  lines  for  opening  or 
widening,    ahead    of    the    time    at 
which  the  improvement  is  to  be  cai-- 
ried  out,  and  to  place  the  necessary 
restrictions  on  the  use  and  occu- 
pancy thereafter,  between  the  old 
and  new  lines.  When  it  is  definitely 
known  that  changes  and  growth  of 
a  city  will   require   in  the   future 
the  opening  of  a  new  thoroughfare 
or  the  widening  of  an  old  one  no 
time  should  be  lost  in  establishing  the  new  lines  so  as  to 
prevent  the  erection  of  new  and  costly  buildings  on  the 
area  to  be  taken  for  street  purposes.     To  illustrate,  sup- 
pose it  is  reasonably  certain  a  given  street  will  have  to 
be  widened   in   10  years.     Let  one  property  holder  be 
ready  to  erect  an  expensive  permanent  building  at  once. 
Unless  new  lines  are  established,  he  can  build  out  to  the 
old  lines  without  any  restrictions  and  is  Justly  entitled 
to  damages  when  the  improvement  is  made  and  the  front 
of  the  building  is  torn  away.    With  new  lines  established, 
however,   any   building   erected    beyond   the   new  limits 
Thereafter  would  have  to  be  removed  when  the  widennig 
was  effected,  without  any  claim  for  damages.     In  case 
a  property  holder  wished  to  erect  at  once  a  building  to 
the  full  limit  of  height  he  could  erect  the  main  portion 
to  the  full  height  on  the  new  line.    Beyond  this  he  should 
be  allowed  to  erect  to  sUch  height  as  he  would  deem  to 
bis  interest  for  the  time  it  would  be  allowed  to  stand. 
When  the  street  was  widened,  the  "encroaching"  portion 
would  have  to  be  removed  without  any  cost  to  the  muni- 
cipality.    The  building  could  be  so  designed  in  the  first 
place  that  the  removal  of  the  portion  beyond  the  new  line 
would  leave  the  main  portion  intact. 

If  unrestricted  improvements  are  made  but  a  short 
time  before  widening  is  undertaken,  the  claims  for 
damages  are  of  course  proportionately  higher.  It  not 
infrequently  happens  that  when  an  opening  or  widening 
is  contemplated,  property  holders  will  deliberately  erect 
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buildings  on  thi'  lines  of  the  conternplate<l  improvement 
with  the  sole  purpose  of  presenting  claims  and  securing 
damages.  The  nninici|)ality  should  have  the  right  to 
denv  building  permits  on  the  alTceted  area  as  soon  as 
any  ollicial  action  is  taken  on  any  contemplated  opening 
or  widening. 

.\s  a  concrete  o.xami)le  of  how  a  widening  may  be  dis- 
couraged, if  iidt  rendei'ed  impossible,  reference  may  be 
had  .to  Figs.  I  and  2.  I*'ig.  I  shows  widths  and  inter- 
sections of  ("I'nlral  Ave.,  a  main  trallic  thoroughfare  in  an 
industrial  district.  South  of  2n(l  St.  it  is  100  ft.  wide; 
between  2u(\  ajul  1st  St.  it  is  oidy  50  ft.;  between  1st 
iiml  Jackson  it  widens  out  again  to  7.")  ft.  It  tcM'ininates 
ill  .lackson.  To  take  care  of  future  trallic  needs  this  street 
should  not  only  be  widened  along  the  line  AB  to  80  or 
DO  ft.,  but  should  be  caiTied  through  to  the  north  be- 
vond  Jackson  St.  The  area  at  the  northwest  corner 
of  Central  Ave.  and  2nd  St.,  marked  "New  Building," 
was,  up  to  about  six  months  ago,  only  occupied  by  cheap 
shacks.  It  is  now  occupied  by  a  four-story  and  base- 
ment brick  building,  as  shown  by  Fig.  2.  Under  proper 
control  tlie  new  line  AB  could  and  should  have  been 
eslahlished  and  the  necessary  area  reserved  for  widening. 
Under  that  arrangement  the  cost  for  widening  in  the 
future  should  not  have  been  more  than  the  value  of  the 
land  taken,  less  the  assessed  benefits.  To  widen  the  street 
now,  however,  the  value  of  the  greater  portion,  if  not 


FIG.  2.    NEW  BUILDING  IN  WAY  OF  STREET  WIDENING 

Looking  nortli  on  Central  Ave.   (Fig.  1)   from  corner»of  Second 
St.     "New  building"  shown  on  left 

all,  of  the  building  will  have  to  be  included  in  addition. 
This  example  is  taken  from  a  Pacific  coast  city. 

When  the  portion  of  a  street  which  should  be  widened 
is  faced  with  new  and  expensive  buildings,  it  proves 
such  a  serious  handicap  that  the  widening  may  be  put 
of!  for  years,  if  indeed  it  is  undertaken  at  all.  With 
little  or  no  prospect  of  the  street  being  widened  and 
extended  there  is  little  if  any  encouragement  for  a  higher 
development  along  the  adjoining  property  to  meet  new 
and  better  future  use.  If  for  any  reason  the  city  acquires 
land  for  street  opening  or  widening  before  the  work  is 
actually  carried  out,  the  abutting  property  holders  should 
be  allowed  the  use  of  the  land,  if  they  desire,  and  be 
charged  an  adequate  rental  for  its  use. 

In  addition  to  the  expense  and  difficulty  of  the  muni- 
cipality's actualhr  acquiring  ownership  of  property,  there 
are  the  claims  and  opposition  of  leaseholders  to  be  satis- 
fied. To  secure  proper  restrictions  against  claims  for 
damages  by  leaseholders  is  another  important  reason  for 
establishing  new  street  lines  well  ahead  of  the  time  the 
improvement  is  actually  to  be  carried  out. 

Present  experience  shows  that  the  average  life  of  most 
city  buildings  is  not  much  over  30  3^ears.  If  no  altera- 
tions,   rcPuiic    or   new   buildings    are    allowed    without 
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k('('|)in<i'  hack  to  llio  new  lines,  the  widening'  will  he 
accoinplishcd  oi-adiiall y  ami  almost  aiiloinatically.  If  on 
(ho  otluM'  hand  the  \vi(l('niii*>-  cannot  wait  the  full  length 
of  time  for  automatic  adjustment,  then  damages  would 
need  to  be  awarded  for  useful  buildings  that  were  erected 
before  the  new  lines  were  established  and  that  had  to 
he  destroyed.  Tbis  method  has  been  successfully  used  in 
Paris  and  Hamburg. 

It  is  believed  that  in  the  Tnited  States  the  right  to 
establisb  new  street  lines  in  the  way  outlined,  is  ])0ssessed 
only  by  the  municipalities  of  the  State  of  Pennsylvania. 
Tt  has  been  employed  to  widen  at  least  three  streets  in 
the  business  district  of  Pbiladelphia,  Chestnut,  Arcli  and 
Walnut.  The  first  ordinance  was  ])assed  in  1870, 
the  second  in  1884,  and  the  third  in  1894.  The  widen- 
ing of  these  streets  has  been  nearly  accomplished  now 
and  at  very  little  cost  to  the  city.  The  right  has  stood 
the  test  of  litigation. 

It  seems  the  connnon  sense  and  logical  means  of  meet- 
ing future  growth  and  needs  of  cities  for  increased  street 
capacity. 

Tt  is  to  l)e  ho])ed  that  all  states  may  take  steps  that 
will  ]nit  them  in  the  forefront  with  rights  by  which 
municipalities  may  make  normal  growth  and  development, 
without  burdensome  legal  handicaps. 

Earth-Dam  Failure  in  Bohemia 
Due  to  Bad  Design 

Details  of  the  earth  dam  across  the  Weisse  Desse  River 
in  Bohemia,  Austria,  on  Sept.  28,  1910,  as  given  in  a 
recent  issue  of  the  SrJi ireizpris-rhc  Barizc\iini(].  shoAv  that 
the  dam  was  of  entire' v"  inadequate  design  and  construc- 
tion and  that  its  failure  was  only  to  be  expected.  The 
data  are  quoted  from  a  report  of  E.  Grohmann  in  the 
Austrian  Journal  Die  Wasseriinrtschaff. 

The  dam  was  411/2  ft.  high  above  valley  bottom,  or 
4714  ft.  high  above  foundations.  The  crest  width  was 
13  ft.,  the'  base  width  149  ft.,  and  the  length  about 
800  ft.  There  was  approximately  40,000  cu.yd.  of  earth 
in  the  dam.    A  spillway  of  200-ft.  length  was  provided. 

The  embankment  had  a  water-side  slope  of  1  on  li/^ 
in  its  upper  portion,  with  two  berms ;  below  the  second 
berm  the  slope  was  1  on  2.  The  downstream  slope  was 
a  continuous  1  on  U/o  slope.  These  proportions  are 
slender.  ]\Ioreover.  the  material  was  not  tight,  ac- 
cording to  all  the  evidence  and  the  appearance  of  the  em- 
bankment after  the  failure. 

The  valley  soil  found  near  the  dam  was  used  to  con- 
struct the  embankment.  It  was  regarded  as  clay  loam, 
and  by  depositing  it  in  16-in.  layers,  which  were  rolled 
by  power  rollers  to  a  12-in.  thickness,  a  tight  body  was 
thought  to  be  obtained.  It  is  stated  that  experienced 
engineers  before  construction  warned  against  use  of  the 
local  material,  which  is  debris  of  granite  disintegration 
de])()sited  at  this  particular  part  of  the  valley  because 
the  slope  changes  (going  downstream)  from  2%  to  4 
or  ()%.  According  to  ]\Ir.  Grohmann,  the  borrow  pits 
show  that  the  material  is  entirely  unsuited  for  dam  con- 
struction, though  excellent  for  plain  fill  work  such  as  a 
railroad  end)ankment.  The  material  is  described  as 
gritty  and  easily  affected  by  percolation. 

Moreover,  the  deposition  in  layers  is  described  as  hav- 
ing be(>n  unsuccessful  with  respect  to  produciu'r  a  con- 
solidated body.    The  faces  of  the  break  show  the  original 


12-  to  l()-in.  layers  very  distinctly.  Consolidation  by  the 
roller  did  not  extend  down  more  than  4  or  5  in.  in  each 
layer. 

The  dam  had  a  clay  cutolf  and  water-side  facing. 
However,  examination  of  the  faces  of  the  break  did  not 
show  any  material  difl'erence  between  the  body  of  the 
dam  and  the  facing  layers.  The  cutoff  was  carried  down  15 
ft.  or  nu)re  below  ground,  was  about  10  ft.  thick,  and  had 
a  sheetpile  wall  along  its  upstream  side.  The  clay  layer 
was  continued  up  the  water  slope  to  the  crest  of  the  em- 
hankment,  with  a  thickness  of  about  3  ft.  at  the  top. 
A  12-in.  stone  pavement  on  16  in.  of  broken  stone  pro- 
tected it  against  wave  wash. 

The  outlet  conduit  through  the  dam  was  supposed  to 
have  cutoff  walls  under  it  extending  10  ft.  or  so  into  the 
ground  below  and  backfilled  with  puddle.  Both  conduit 
and  valve  shaft  do  not  show  any  cutoff,  however,  at  least 
so  far  as  the  upi)er  half  of  the  conduit  wall  is  concerned. 

Failure  appears  to  have  originated  through  percolation 
of  water  along  the  outlet  conduit.  A  small  stream  of 
clear  water  was  seen  to  issue  from  the  embankment  just 
above  the  top  of  the  conduit  arch  a  short  time  before  the 


THE  WEISSE  DESSE  DAM  WASHOUT 
Sketched  from  a  photograph 

failure,  and  in  less  than  a  quarter-hour  it  had  iiu-reased 
to  a  stream  of  dirty  water  several  inches  through.  Col- 
lapse of  the  dam  over  the  conduit  followed  soon,  and  the 
water  flowing  out  tore  a  large  gap  in  the  end)ankment 
(see  sketch,  made  by  the  Schweizerische  Bauzeitung  from 
a  halftone  cut).  The  reservoir  behind  the  dam  was  only 
about  three-quarters  full  at  the  time  the  accident  oc- 
curred. 

An. interesting  auxiliary  item  is  that  it  is  said  there 
were  various  small  leaks  at  the  toe  of  the  dam  when  the 
reservoir  first  was  filled.  To  stop  the  leakage  a  low  em- 
bankment was  placed  along  the  toe.  This  early  leakage 
seems  to  point  quite  directly  to  the  permeability  of  the 
dam  body.  An  equally  interesting  fact  is  that  the  outlet 
conduit  is  said  to  have  been  founded  on  piles.  Whether 
these  piles  contributed  in  any  way  to  the  washout  has  not 
been  determined. 

]\lr.  Grohmann  does  not  hesitate  to  blame  the  failure 
upon  incompetence  and  had  design. 

[*•; 
A  Motor  Toll  Roail  is  to  be  built  in  Kansas,  if  the  company 
incorporated  as  the  Auto  Traffic  Co.,  of  Fort  Scott,  fulflUs  it.s 
charter  requirements.  The  proposed  load  will  extend  from 
Fort  Scott  to  Pittsburg,  32  mi.  The  toll-road  company 
proposes  to  conduct  a  freight  and  passenger  business  on  its 
own  account  and  to  collect  tolls  from  other  motor-car  owners 
for  use  of  the  road.  The  company  has  the  same  right  of 
eminent  domain  that  a  railway  has.  It  is  incorporated  under 
an  old  "post  roads"  act  which  has  not  been  used  in  Kansas 
for  more  than  40  years.     The  capital  is  $50,000. 


MO 


K  N  (;  I  N  !•:  !•;  i:  i  n  <;    .\  !■:  w  s 


Vol.    77,   No.   4 


One-Span  ('oncrcte  Arches  on  Sides 
Widen  Two-Arch  Stone  Bridge 

In  Cuyahoga  Kails,  Ohio,  a  rjO-yciu-old  mason  iv 
hridfje  oil  tlu'  lino  of  I'ortaj,'!'  St.  acidss  the  ('ii\alio<:a 
liivor  has  for  soim'  lime  hccu  of  insulliciciit.  width  thoiii:h 
of  siiHicit'iil  strcnuth  lo  lai'iv  the  ti-allic.  it  was  decided 
to  widen  the  liridp'  and  at  the  same  time  idili/e  the 
existiiii;"  structui-e  hy  l)uildiii,u"  a  i-eini'oreeil-cdiicrele 
hrid^e  on  I'arh  side  and  extending-  the  roadwjiy  o\cr 
the  whole  width  of  the  three  st riiclun.'s,  makini,^  in  so 
far  as  tlu>  roadwnv  is  conceiMUMl,  one  strueture.  'V]\c  oM 
hridixe,  however,  had  a  pier  in  the  middle  of  the  livcr 
and  two  spans  approximately  10  ft.  each;  the  new  sec- 
tions were  made  in  single  spans  of  9")  ft.,  slightly  un- 
symmetrical  ahout  the  crown,  which  itself  is  not  exact  I  v 
in  line  with  the  center  of  the  whole  middle  ])ier. 

The  details  of  the  design  are  shown  in  Figs.  1  and  "i. 
The  j)arapet  walls  and  roadw^ay  surface  of  the  old  hridge 
were  removed  so  that  the  new  roadw^ay  could  span,  with 
its  crown,  from  curb  to  curb  of  the  additions.  This  old 
roadway  was  20  ft.  wide  and  is  replaced  with  a  3S-ft.  road- 
way and  tAvo  7-ft.  (J-in.  sidewalks,  the  full  width  of  the 
street  which  it  carries.  The  new  arches  have  solid  ribs 


PIG.  3.     OLD  PORTAGE  ST.  BRIDGE 

roadway  is  of  brick  resting  on  a  sand  bed  covering  the 
slab  on  the  new  sections  and  a  newly  built  6-in.  concrete 
slab  on  the  old  fill. 


rrirrfiPrffi  nrrr 
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r  f  r  r '  jcrrrrrrrTj  mrrTn  .  'Crown  of  Arch 


FIG.    1. 


ELEVATION   OF    PORTAGE    ST.    BRIDGE,    CUYAHOGA    FALLS,    OHIO,    SHOWING    OLD    AND    NEW 
STRUCTURES    AND    FALSEWORK 


carrying  on  crosswalls  a  slab  floor.  The  ribs  were  built 
to  within  1  in.  of  the  sides  of  the  masonry  arch,  a 
definite  separation  of  that  amount  being  made  by  1-in. 
boards.  The  new  slabs  overlap  the  masonry  arch  and 
are  also  separated  therefrom  by  a  1-in.  space.     The  new 


The  most  difficult  problem  encountered  was  that  of 
building  the  falsework  to  support  the  masonry.  The  new 
concrete  arch  ring  is  about  25  ft.  above  the  mean  water 
level.  Four  timber  bents,  one  on  each  side  of  the  stream, 
and   two  near  the  center  pier  w^ere  built.     These  bents 
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FIG     2       CROSS-SECTION,    SHOWING    METHOD   OF  WIDENING  BRIDGE  AT  CUYAHOG  \  FALLS 
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were  used  to  support  a  series  of  trusses  so  constructed 
that,  after  Ijcing  used  to  supi)ort  tlie  arch  ring  on  one 
side  of  the  old  l)rid,uc'.  they  wci'e  used  a<j,ain  to  support 
the  ring  on  the  other  side.  Each  bent  extends  the  full 
lejigth  of  the  old  and  the  new  work. 

Posts  used  near  the  center  of  the  stream  were  placed 
whenever  the  depth  of  the  water,  which  depended  large- 
ly on  the  operation  of  a  dam  al)ove,  would  permit. 

Ten  trusses,  in  two  units  of  five  each,  were  built  up 
of  wooden  planks  and  securely  bolted  together.  The 
overall  length  of  these  trusses  was  a  few  inches  less  than 
the  clear  span  of  the  old  masonry.  Above  the  trusses 
additional  falsework  was  built  uj)  to  support  the  deck 
that  carried  the  concrete  arch  ring.  When  one  side  had 
been  poured  and  the  concrete  set,  the  centers  were  struck 
and  the  additional  falsework  removed.     The  trusses  were 


FIG.  4.     FALSEWORK  IN  POSITION 

then  slid  along  on  the  bents  under  the  old  bridge,  and 
the  operation  was  repeated  on   the  other  side. 

The  work  is  being  done  for  Summit  County  xrnder 
the  supervision  of  Edward  Paul,  County  Engineer. 
Akron,  Ohio,  and  Wilbur  J.  Watson  &  Co.,  Consulting 
Engineers,  Cleveland,  Ohio,  by  The  Cavanagh-Linn  Co., 
General  Contractors,  of  Cleveland. 

m 

Annual  Meeting   of  the  American 

Society  of  Civil  Engineers 

The  sixty-fourth  annual  meeting  of  the  American  So- 
ciety of  Civil  Engineers,  Jan.  17-18,  will  be  chiefly  not- 
able as  the  first  held  in  the  ITnited  P]ngineering  Society 
Building,  soon  to  house  all  four  of  the  great  national 
engineering  societies.  The  main  floor  of  the  auditorium, 
which  seats  about  800,  w^as  filled  to  overflowing.  The 
first  on  the  program  was  Charles  F.  Pand,  President  of 
the  United  Engineering  Society,  who  made  an  a])pro- 
priate  address  welcoming  the  civil  engineers  into  the 
fold. 

The  final  rei)orts  of  three  special  connnittees  were 
read  and  accepted — those  on  concrete  and  reinforced  con- 
crete, on  the  valuation  of  ])ublic  utilities,  and  that  ap- 
pointed to  "investigate  conditions  of  employment  and  the 
compensation  of  civil  engineers.  Progress  reports  were 
submitted  by  the  committees  on  engineering  education,  on 
steel  columns  and  struts,  on  road  construction,  on  stresses 
in  railway  track,  and  that  to  codify  present  practice  on 
the  bearing  power  of  soils  for  foundations. 


The  report  on  concrete  and  reinforced  concrete  in- 
cluded an  explanation  of  the  alleged  shortcomings  of  the 
committee.  This  was  kindly  received,  and  the  work  of  the 
committee  was  given  praise.  E.  W.  Stern,  New  York 
City,  moved  to  have  a  new  committee  appointed  to  con- 
tinue the  work,  and  the  meeting  voted  to  refer  this  sug- 
gestion to  the  Board  of  Direction  for  consideration.  The 
report  on  the  valuation  of  public  "utilities  received  high 
praise.  A  meeting  will  be  held  later  to  receive  discus- 
sion on  this  report. 

The  report  on  the  conditions  of  employment  and  com- 
])ensation  of  civil  engineers  aroused  the  most  interest 
of  any  of  the  committee  reports.  The  opinions  ex- 
pressed from  the  floor  seemed  to  be  that  the  average 
salary  of  $4140  for  members  of  the  society  was  an  opti- 
mistic estimate.  The  motion  to  establish  an  employment 
bureau  was  again  brought  before  the  society  in  a  letter  of 
P.  M.  Churchill,  and  the  suggestion  received  the  in- 
dorsement of  Gen.  William  H.  Bixby,  and  E.  W.  Stern. 
The  idea  appeared  to  make  a  favorable  impression  on  the 
majority  of  those  present.  This  motion  and  also 
one  to  have  a  special  committee  appointed  to  investigate 
opportunities  for  American  engineers  in  foreign  lands  Avere 
referred  to  the  Board  of  Direction  for  consideration. 

The  progress  report  of  the  committee  on  engineering 
education  was  chiefly  an  address  by  Dr.  Charles  P.  ]\Iann, 
of  the  Carnegie  Foundation,  in  which  he  stated  that  the 
Foundation's  report  would  be  ready  for  distribution  in 
the  course  of  a  few  months.  He  further  stated  that  a 
second  questionnaire  (as  to  the  qualities  that  promoted 
success  in  an  engineering  career)  had  confirmed  94  to  6 
an  earlier  statement  that  improvement  in  mentality  (hon- 
esty, tact,  resourcefulness,  energy,  self-esteem,  etc.)  was 
more  important  than  better  technical  training  He  be- 
lieved that  two  keys  to  best  mental  development  were 
what  pedagogs  called  "motivation"  and  "interrelation." 
In  practicing  engineers  these  were  typically  manifested 
respectively  by  "interest  in  work"  and  "common  sense." 
The  study  of  American  technical  schools  showed  him  that 
they  needed  to  arouse  more  the  maximum  interest  of 
students  in  their  school  work,  and  to  secure  a  much 
greater  cooperation  between  now  separate  collegiate  de- 
partments, such  as  physics,  mathematics,  languages,  en- 
gineeirng,  etc. 

The  progress  report  on  stresses  in  railway  track  told 
of  tests  conducted  on  the  Hlinois  Central  R.K.,  near 
Champaign,  111.,  and  on  the  Delaware,  Lackawanna  & 
Western,  P.P.,  near  Dover,  N.  J.  Laboratory  tests  of  the 
distribution  of  loads  on  various  kinds  of  ballast  are  also 
being  conducted  at  the  University  of  Illinois.  During  the 
year  contributions  totaling  $7500  were  received  from  the 
Bethlehem,  Cambria,  and  Lackawanna  Steel  companies, 
for  the  work  of  the  committees  on  steel  columns  and 
struts  and  on  stresses  in  railway  track.  The  society  ex- 
pended $4115.07  on  the  work  of  the  various  special  com- 
mittees.   ^ 

The  award  of  the  ISTorman  Medal  was  announced  to  J. 
A.  L.  Waddell  for  his  paper  "The  Possibilities  in  Bridge 
Construction  by  the  Use  of  High- Alloy  Steels."  The 
J.  James  R.  Croes  iJedal  was  awarded  to  C.  E.  Smith 
for  his  paper,  "History  of  Little  Rock  Junction  Railway 
Bridge."  The  Thomas  Fitch  Rowland  prize  Avas  awarded 
to  E.  L.  Sayers  and  A.  C.  Polk  for  their  paper,  "The 
Lock  13  Development  of  the  Alabama  Power  Co.,  Coosa 
River,  Alabama."    The  James  Lowrie  prize  was  awarded 
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to  Williaiu  (i.  (iro^c  mikI  llcrirv  Taylor  for  their  |tii|it'r. 
"Hccolist  I'lictioii  of  tlif  Norfolk  &  Western  Ifv.  Itri(l;,'e 
oYiT  {ho  Ohio  K'ixer  at  Keiiova.  W.  \'a."  'The  ('oliiii^^- 
wood  ]>rizo  for  juniors  was  awarded  to  llai-ohl  I'erriiio 
juul  (^0()r»>;o  K.  Strehan,  for  theii-  pajUM"  "(Jiiulcr  Con- 
croti'  Floor  Construction   Between  Steel   Moanis." 

'Plio  now  luendu'rs  of  the  nonniiatinu'  coniinittei',  to  so- 
h>et  candidates  ftu-  ollicc  in  l!MS  are:  I{.  S.  Buck,  Mew- 
York  City;  1).  n.  l.aDu,  Alhany.  N.  Y.;  .1.  S.  Conway, 
Washington,  D.  C. ;  A.  ,1.  Mimes.  (Mevehmd.  Ohio:  A.  O. 
Kid-way,  Denver,  Colo.,  L.  C.  lldl,  Los  An-eles,  Calif.: 
\V.  C.  llainniett,  San   Kraiiei.sco,  Calif. 

'J'hc  ollicers  elected  for  11)17  arc:  President,  (Jeoruc 
TF.  T\\i;'rain,  Chief  Knuinoer  of  the  Tntcrhorou^tjli  Rapid 
Transit  Co.,  New  Vtu'k  City:  Vicr-Presidents,  George  W. 
Kittredg'e,  Chief  l^^nuineer.  New  York  C'entral  Ijiiies,  New 
York  City,  and  (leorue  S.  Webster,  Director  of  the  D(>- 
])artinent  of  Doeks,  Wharves  and  Ferries,  Philadelphia, 
Penn. ;  Treasurer,  George  W.  Tillson,  Consulting  Engi- 
neer of  the  Boroiigh  of  Brooklyn,  New  York  City;  Di- 
rectors, Alfred  f).  Flinn,  New  York  City;  L.  D.  Rights, 
New  Y^ork  City;  AV.  l^  TTill,  Albany,  N.  Y^ ;  Artlnir  P. 
Davis,  Washington,  D.  C. ;  W.  L."  Darling,  St  Paul, 
Minn.,  and  1?.  IT.  Thomson,  Seattle,  Wash. 

A  report  of  tb(>  discussion  on  road  materials  and  con- 
struction a^jpears  elsewhere  in  this  issue. 

If. 

Large  Spring-Cushioned  Gear  for 
Electric  Locomotive 

Marked  improvement  in  smoothness  of  operation  and 
low  maintenance  cost  was  secured  in  the  case  of  the  geared 
single-phase  locomotives  of  the  Lotschberg  Ry.  (Switzer- 
land) by  removing  the  rigid  gears  and  putting  in  their 
place  spring-cushioned  gears.  One  of  these  is  illustrated 
lierewith,  from  the  Schiveizerisclie  Bauzeitung  of  Sept. 
30,  1916,  where  Prof.  W.  Kummer,  of  Ziirich,  describes 
the  results. 


SPRIXG-CUSHIONED  GEAR  FOR  t^LECTRIC  LOCOMOTIVES 


The  railway  has  II  loc(tniot  i\cs,  of  which  the  \'-'>  heie 
in  (piestion  lia\e  (I\('  coupled  diiving  axles  and  leading 
and  trailing  axles.  There  are  two  l,r)()()-hp.  niotois,  each 
gearing  down  a  layshaft;  the  two  layshafts  drive  the 
middle  driving  axle  by  a  triangulai'  dri\ing  bar  on  each 
side. 

Serious  operating  tr./ubles  developed  in  certain  of  Ihese 
engines  late  in  I'l  .,  within  a  short  time  aftx'r  the  line 
was  opened  to  IrafTic.  Mechanical  surges  between  the 
motors  and  the  driving  axles  ap|)eared  at  certain  speeds. 
Within  the  speed  range  3H  to  1'^  km.  per  hr.  these  surges 
produced  a  pounding  sufficient  to  loosen  the  layshaft 
crank])in...  Kxamination  showed  that  the  trouble  was 
due  to  slight  ii'regularities  of  motion,  owing  to  unavoid- 
able inipeil'ections  of  workmanship,  which  cause(l  m  hunt- 
ing effect  involving  the  inertia  of  the  moving  parts  and 
the  elasticity  of  the  system.  Tt  was  (concluded  that  the 
trouble  would  be  cured  if  the  system  coidd  be  made  less 
rigid,  '^riie  spring-cushioned  gear  was  tried  for  this 
purpose,  being  applied  first  to  one  layshaft  of  the  most 
troublesome  locomotive. 

The  oscillations  or  surges  disappeared  comi)letely; 
tltereupon  a  similar  gear  was  applied  to  each  of  the  other 
refractory  engines,  with  the  same  success.  Experience 
soon  showed  that  important  advantages  were  gained  in 
led  need  wear  of  the  shaft  bearings.  In  the  case  of  the 
layshafts  the  wear  of  the  bearing^  was  reduced  to  one- 
eighth  ;  an  equally  distinct  gain  was  made  in  the  main- 
tenance of  otlier  parts  of  the  drive.  As  soon  as  this  fact 
became  evident,  the  spring  gear  was  applied  also  to  those 
locomotives  in  which  no  trouble  from  surging  or  pound 
bad  occurred. 

Up  to  now  these  locomotives  have  averaged  l.']5,000 
km.  each,  and  the  wear  of  the  gears  is  small. 


Construction   and  Maintenance  of 
C^atchbasins  and  Inlets 

Quite  a  treatise  on  catchbasin  construction  and  main- 
tenance is  the  report  of  the  discussion  at  the  November 
meeting  of  the  sanitary  section  of  the  Boston  Society  of 
Civil  P]ngineers,  printed  in  full  in  the  January  issue  of 
the  "Journal"  of  the  society.  Various  types  of  catchbasins 
are  described,  and  experience  and  cost  data  in  cleaning 
them  are  given.  Frank  A.  IMarston,  secretary  of  the 
sanitary  section,  summarizes  the  discussion  as  follows : 

1.  Where  combined  sewers  or  drains  are  laid  on  very  flat 
grades,  not  providing-  self-cleansing  velocities,  catchbasins 
are  useful  to  catch  detritus  in  order  that  it  may  be  removed 
more  economically  than  from  the  sewers  or  drains. 

2.  A  considerable  saving-  in  the  cost  of  cleaning  catch- 
basins can  be  effected  by  the  use  of  a  suitable  motor-truck 
equipment. 

3.  Of  the  two  examples  of  motcr-truck  apparatus  described, 
that  developed  by  George  A.  Carpenter,  city  engineer  of 
Pawtucket,  R.  I.,  appears  to  meet  the  conditions  in  New 
England  cities  where  the  Otterson  machine  failed,  although 
successful  in  the  West. 

4.  Where  self-cleansing  velocities  can  be  obtained  in  the 
drainage  system,  from  the  surface  connections  through  to 
the  point  of  discharge,  inlets  without  traps  should  be  built 
in  preference  to  catchbasins,  both  for  economy  and  better 
service.  It  may  be  more  economical  to  construct  a  single 
catchbasin  in  the  main  drain  at  the  head  of  a  section  laid 
on  a  very  flat  grade  rather  than  to  build  catchbasins  for  a 
large  number  of  surface  connections. 

5.  Oil  should  be  a;iplied  to  the  water  in  catchbasins,  to 
prevent  the  breeding  of  mosquitoes. 

6.  Catchbasins  should  be  regularly  inspected  and  should 
be  cleaned  aftei-  each  severe  storm  if  necessary. 
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7.  Catchbasins  should  be  built  only  where  necessary, 
because  of  special  conditions,  and  not  as  a  matter  of  custom, 
as  appears  to  be  the  practice  in  some  cities. 

8.  Unless  catchbasins  are  actually  catching  grit  which 
would  otherwise  be  deijositod  in  the  sewer  or  drain,  they 
should   be    replaced   by   inlets. 

The  motor-truck  equipment  used  at  Pawtucket  by  Mr. 
Carpenter  is  a  Standard  chassis  with  a  32-hp.  engine. 
The  steel  body  made  by  the  TMonahan  Vehicle  Co.,  Provi- 
dence, R.  I.,  holds  3.4  cu.yd.  The  dump  body  of  the  truck 
is  provided  with  a  liydraulic  lift,  operated  by  the  trans- 
mission system  of  the  engine.  Back  of  the  driver  is  a 
small  crane  carrying  an  orange-peel  bucket,  which  is  con- 
trolled and  operated  by  oil  or  air  pressure.    The  capacity 


of  this  outfit  is  9  to  12  loads,  or  23.4  to  31.2  cu.yd. 
per  day.  The  average  cost  of  cleaning  basins  by  this 
method  was  75c.  per  cu.yd.,  which  was  one  of  the  lowest 
figures  cited. 

The  Otterson  machine  referred  to  above  is  known  as 
the  Auto  Eductor  and  consists  of  a  centrifugal  pump, 
sand  eductor  and  dump  body  mounted  on  a  Kelly- 
Springfield  motor  truck.  The  dump  body  has  two  cham- 
bers, one  for  settling  the  solids  and  the  other  to  serve  as 
a  supply  chamber  for  the  pump.  The  eductor  is  a  pat- 
ented device  consisting  of  an  orifice  and  throat,  as  in  sand 
ejectors.  It  is  claimed  that  the  catchbasins  in  Portland, 
Ore.,  have  been  cleaned  in  this  manner  for  60c.  per  cu.yd. 


Adapting  Motor  Trucks  to  Desert  Work 

Second-Prize  Motor-Truclc  Maintenance  Article  in  the  "Engineering  Neivs"  Prize  Contest 

By  Edwin  II.  Wauner* 


The  author's  personal  experience,  covering  20  months, 
with  truck  operation  over  country  roads  in  Kern  Eiver 
Valley,  Kern  County,  California,  permits  him  to  offer 
several  comments  that  may  be  of  sjrvice  in  spreading 
knowledge  about  certain  features  of  design,  equipment 
and  operation  which  decidedly  affect  the  success  and 
economy  of  motor  haulage,  especially  under  difficult 
desert  conditions. 

The  truck  design  of  today  varies  little  from  that  of  the 
ordinary  car,  except  in  a  somewhat  heavier  chassis  and 
wheels.  It  is  designed  for  moderate  grades  and  smooth 
streets;  if  only  moderately  successful  under  other  condi- 
tions, that  fact  is  a  matter  of  congratulation  and  not  a 
reproach. 

The  road  conditions  in  the  Kern  River  Valley  are :  A 
rise  of  2600  ft.  from  the  railroad  station  at  Inyokern  to 
Walker's  Pass.  The  grades  are  moderate  with  short  sharp 
pitches  for  the  first  8  mi.  On  the  remaining  8  mi.  the 
grade  and  sharpness  of  the  pitches  as  well  as  their  length 
increase.  From  the  Pass  the  road  drops  2000  ft.  in  8 
mi.  and  is  followed  by  20  mi.  of  water  grade  along  the 
river  bottom;  then  up  the  North  Fork  of  the  river  for 
12  mi.  over  a  somewhat  rolling  country.  As  a  whole  the 
road  is  largely  in  sand,  with  occasional  soft  spots,  for 
the  total  distance  of  58  mi.  The  character  of  the  road  is 
such  as  obtains  in  country  districts  remote  from  the  rail- 
road-— unworked  except  as  the  small  tax  (paid  in  money 
and  labor)   permits. 

The  temperature  varies  between  30°  and  116°  F. 

The  highest-priced  two-ton  truck  on  the  market  was 
used,  but  changes  were  necessary  and  were  made  along 
the  following  lines : 

The  gear  ratio  was  such  that  too  much  low-gear  work 
was  called  for;  many  of  the  pitches  in  the  first  16  mi. 
were  a  shade  too  steep  for  the  intermediate;  this  gear 
ratio  was  changed  and  a  reduction  in  running  time  re- 
sulted. In  spite  of  the  change,  there  was  considerable 
loss  of  time  due  to  the  heating  of  the  engine ;  a  5-ft. 
section  of  8-in.  pipe  was  placed  on  the  running  board,  con- 
nected up  wTtli  the  circulating  water,  and  the  trouble  was 
remedied. 

The  carburetor  used  was  all  that  a  self-respecting  car- 
buretor sliould  be  on  a  $()000  family  car,  but  was  un- 
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reliable  under  conditions  of  low  speed,  dust  and  dirt. 
Tbis  was  changed  for  one  costing  less  money,  but  better 
adapted  to  the  work. 

The  high  summer  temperature  caused  trouble  with  the 
lubrication ;  this  was  met  by  varying  the  oil  with  the  sea- 
son. Tlie  gasoline  supply  was  inadequate  for  a  round 
trip  and  was  supplemented  by  heavy  cans  on  the  run- 
ning board. 

The  double  tires  on  the  rear  wheels  cut  badly  in  the 
groove  between  them,  and  were  generally  unsatisfactory, 
for  they  would  straddle  the  track  of  the  front  wheel  and 
break  a  track  for  themselves  in  the  yielding  sand. '  They 
were  replaced  with  single  tires,  and  the  result  was  sat- 
isfactory. 

The  author's  recommendations  for  desert  service  are : 

1.  Study  the  grades  and  road  conditions  and  select 
a  gear  ratio  that  will  reduce  the  low-gear  work  to  10%  or 
less  of  the  distance  run. 

2.  Add  at  least  100%  to  the  radiator  capacity. 

3.  Select  a  carburetor  whose  best  performance  is  at 
speeds  not  exceeding  15  mi. 

4.  Under  high  atmospheric  temperatures  watch  your 
lubrication  closely  and  vary  the  oil  according  to  the  sea- 
son. 

5.  Increase  your  gasoline  supply  so  as  to  cover  the 
round  trip  from  the  railroad  point;  if  additional  gaso- 
line is  carried  in  cans,  have  them  specially  made  of  No. 
14-gage  galvanized  iron  with  outside  patches  on  the  cor- 
ners; strap  cans  tightly  to  running  board. 

6.  Strengthen  the  running-board  hangers  by  100%. 

7.  Truss  the  chassis  with  two  1-in.  diagonal  rods  to 
avoid  weaving  of  frame,  especially  under  conditions  of  a 
rear  overhung  load. 

8.  Avoid  double  tires  on  the  rear  wheels. 

9.  Provide  a  governor,  limiting  the  speed  to  12  mi.  per 
hr.,  so  attached  that  the  driver  cannot  readily  discon- 
nect it. 

10.  Provide  the  driver  with  a  well-u]iholstered  com- 
fortable seat  and  furnish  curtains  on  the  cab  as  a  protec- 
tion against  inclement  weather. 

11.  Arrange  a  speed  schedule  and  insist  upon  its 
maintenance,  thereby  reducing  to  a  minimum  the 
driver's  sociable  desire  to  talk  with  acquaintances  along 
the  road  and  eliminating  the  20-nii.  gait  he  would  other- 
wise hit  to  make  up  for  lost  time. 
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The  Miami  Valley  Flood-Protection  Work 

/// — Drifn  and   Outlet  Problems 

Proportionin,<>  T.argc  Earth   Dams  and  Thrir  Spillvva\  .s;   Design  of  the  Great  Outlet  Conduit s; 

Discliargc  Channels  JX'signcd  to   Destroy  Energ}'  of  Discharge  .by  Standing 

Wave;  Details  of  Design   Developed   by   Experiments 

Eiirtli  (Iiims  arc  to  he  used  for  protect  iiiy-  tlic  Miami 
Valley  a.uainst  ruluic  tloods.  llt'causc  llicsc  dams  must, 
be  siiTe  under  all  eoiiditioiis.  a  eeiiturv  from  now  as  well 
as  when  just  completed,  llieir  desi^'n  was  studied  with 
unusual  care.  The  engineers  aimed  at  ample  safelv  of 
tlie  strui'ture.s,  and  delinite  knowledge  with  respect  to  all 
conditions  of  service  and  ojjeration.  This  is  hest  shown 
by  the  adojited  dam  section,  Fig-.  2,  and  by  the  elaborate 
course  of  large-scale  experimenting  through  which  the 
discharge  channels  were  developed. 

These  dams  will  be  located  above  large  cities,  and  their 
faihire  would  result  in  enormous  damage.  They  will 
stand  dry  for  years  at  a  time  and  then  may  suddenly  be 


FIG.  1.    EXPERIMENT  STATION  WHERE  HYDRAULIC- JUMP  TESTS 
WERE  CARRIED  OUT 


subjected  to  full  bead  of  water,  a  condition  which  in  it- 
self raised  question  on  the  part  of  some  residents  of  the 
valley.  'They  must  not  only  be  safe  under  normal  condi- 
tions, but  also  safe  even  if  supervision  and  maintenance 
should  become  lax.  They  must  be  foolproof.  Their  out- 
let conduits  must  be  permanently  open  and  unblockable. 
The  discharge  of  large  volumes  of  water  at  high  spouting 
velocities  must  be  rendered  powerless  to  do  damage. 

The  gi-eatest  of  these  problems,  perhaps,  was  that  of 
the  discharge  conduits,  which  under  maximum  condi- 
tions will  deliver  the  water  at  a  flow-velocity  of  nearly 
60  ft.  per  sec.  The  Taylorsville  dam,  which  has  the 
largest  conduits,  is  designed  foi-  a  discharge  of  55.000 
cu.ft.  per  sec,  nearly  as  much  as  the  present  safe  flood- 
flow  capacity  of  the  600-ft.  channel  of  the  Great  Miami 
at  Dayton.  The  power  residing  in  this  discharge  must 
largely  be  dissipated  before  the  water  can  safely  be  deliv- 
ered to  the  river  channel  below.  Even  within  the  con- 
duits the  destructive  ability  of  the  high- velocity  flow  is  so 
great  that  local  defects  in  the  structure  of  the  conduits 
might  lead  to  destruction. 


I'lotcct  ion  of  the  conduit  enti'ances  from  obstruction 
l)y  drift,  cai'ricd  down  in  Hoods  also  called  for  attcMition. 
The  engineers  did  not  look  on  drill  as  a  serious  source  of 
trouble,  but  the  fact  that  residents  of  the  valley  had 
strong  fears  in  this  regaid  made  it  desirable  to  provide 
eilicieid  ])rotection. 

Design  of  the  Dams 

Satisfactory'  dam  sit(>s  were  located  for  the  construc- 
tion of  earth  dams.  Thorough  exploration  by  borings 
was  undt'itaken  in  order  to  find  rock  foundations  for  the 
outlets  and  sj)illways.  This  search  succeeded,  although 
one  of  the  dams  had  to  be  shifted  from  the  i)reliminary 
location  to  get  the  desired  rock  foun- 
dation for  the  spillway  at  suitable 
depth.  The  rock  foundation  at  all  the 
dam  sites,  except  Lockington,  is  geo- 
logically known  as  the  Cincinnatian 
formation  and  consists  of  layers  of 
hard  limestone  interstratified  with 
shale  or  hard  clay.  Investigations 
have  satisfied  the  engineers  that  thi."- 
formation  will  provide  a  foundation 
well  .suited  for  llie  outlet  works  and 
spillways.  At  the  Lockington  dam 
site  the  ledge  rock  is  Cedarville  lime- 
stone, a  comparatively  hard  rock  of 
massive  bedding.  At  tho.se  dams  which 
have  spillways  outside  the  dam  stiiic- 
ture  itself,  satisfactory  rock  channels 
for  the  spillways  were  found.  The 
dams  themselves  in  all  five  cases  will 
be  built  on  earth  bottom.  This  con- 
dition and  the  nature  of  the  materials 
available  near-by  dictated  earth-em- 
bankment construction.  Basin  capacities  were  fixed  by 
the  spillway  levels  chosen.  Generally,  these  were  gov- 
erned by  natural  linn'ts  of  elevation — the  adjoining  ridge 
elevations  or  the  location  of  towns  that  could  not  be 
flooded  (as  at  Taylorsville)  or  the  limits  imposed  by 
economy  in  railway  readjustments  (as  at  Huffman).  At 
Englewood  the  economical  and  desirable  capacity  of  the 
reservoir,  rather  than  the  height  of  dam,  was  the  limit- 
ing consideration. 

Since  a  large  spillway-flow  depth  was  desired — for 
safety  margin  above  all  flood  forecasts — the  heights  above 
spillway  crest  were  worked  out  on  a  uniform  basis.  To 
this  end  an  imaginary  flood  runoff  of  14  in.  in  three  days, 
which  is  no  less  than  twice  as  large  as  that  of  19i;3,  was 
assumed;  with  spillway  lengths  determined  by  other  con- 
siderations, the  overflow  depth  was  computed  (the  con- 
duit discharge  continuing  at  the  same  time).  This  gave 
depths  ranging  from  10  ft.  at  some  of  the  dams  to  U  ft. 
at  others.  A  uniform  freeboard  of  5  ft.  above  this  im- 
aginary water  level  was  then  adopted,  which  fixed  the 
dam-crest  elevations. 
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Witli  rospeet  to  the  i)i'()|)()r1i()iiiii,<i-  iiiid  lucllinds  of  con- 
struction of  the  (lams,  the  existence  of  some  i)0|)uiai- 
j)i'eju(lices  against  dams — and  especially  against  earth 
dams — was  held  to  justify  excessive  safety  provision. 

The  fears  were  concerned  partly  with  the  fact  that  the 
dams  would  he  dry  for  yeai's  and  then  might  suddeidy 
he  exposed  to  full  seivice,  with  maximum  head  of  water 
stored  in  the  hasins,  for  ])eriods  of  one  to  three  weeks 
(the  Knglewood  hasin.  which  has  the  highest  dam  and 
for  its  storage  the  smallest  conduits,  will  take  three 
weeks  to  empty  after  the  assumed  maximum  flood).  Al- 
though there  was  virtually  no  direct  experience  on  this 
siihject  that  could  he  quoted,  the  engineers  were  at  all 
times  convinced  that  the  dry  dams  would  he  far  safer 
than  dams  that  are  constantly  wet  and  exposed  to  perco- 
lation under  liead. 

The  soil  in  the  \alley  and  on  the  adjacent  upland  is 
glacial  till,  comprising  gra\el,  sand  and  clay  in  varying 
proportions.  Prospecting  and  sami)liiig  pro\ed  that  tight 
mixtures  were  either  naturally  available  or  could  he  put 
together.  This  fact  M^as  verified  carefully,  hy  analyses  of 
grain  size  and  hy  the  ex])ert  judgment  of  men  long  en- 
gaged in  earth-tlam  construction.  It  simpliliecl  the  ques- 
tions of  foundation  and  of  dam  design  (piite  materially. 

jSTo  CoijK  Wall  ok  Lixixc;;  Cutoff  Tuenoh  Uskd 

Construction  of  an  emhankment  hy  either  roller  coni- 
l)acting  (in  layers)  or  hy  hydraulic  deposition  was  decided 
to  meet  all  requirements,  without  lining  or  core  wall. 
A  cutolf  trench  to  go  down  oO  ft.  or  so,  well  helow  the 
surface  layers,  will  he  iised. 

The  section  ado])ted.  Fig.  3.  is  distinctly  more  ample 
than  that  of  the  latest  and  strongest  existing  dams  on 
tight  or  semipermeahle  foundations — though,  of  course, 
notconiparahle  with  the  Wachusett  oi'  (iatun  type.  It 
is  proportioned  for  specially  wide  base.     The  features  are 


any  other  cause  is  held  to  he  vanishingly  small  with  gut- 
t(n-s,  as  compared  with  huried  pipes. 

The  cutoff  trench  is  indicated  in  Fig.  2,  although  local 
conditions  will  determine  its  depth.  It  is  intended 
juainly  to  give  most  intimate  connection  hetween  the  im- 
])ervious  dam  core  and  the  subsoil,  and  thereby  prevent 
see])age  along  the  base.  In  all  cases  the  dams  will  be 
built  on  ground  stripped  of  top  soil.  The  subsoil  contains 
\('ry  little  bedded  porous  material,  so  far  as  the  borings 
and  test  pits  revealed ;  in  the  process  of  making  wash  bor- 
ings, the  pipe  lost  its  water  only  rarely,  (ieological  indi- 
cations are  that  any  porous  deposits  are  local — that  is. 
have  little  horizontal  extent.  It  is  also  important  to  recall 
that  underwashing  of  a  dam  is  a  slow  ])i'ocess,  while  here 
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FIG.    2.     TYPICAL   CROSS-SECTION    OF   MIAMI  CONSERVANCY  DAMS 
With  detail  of  beim  and  g'utter  shown   above 


frequent  berms,  concaved  sides  and  symmetrical  outline — 
that  is,  upstream  and  downstream  faces  alike  (because 
these  are  dry  dams).  Compared  with  the  standard  em- 
bankments of  the  Board  of  Water  Sup])ly  of  N"ew  Yoi-k 
City,  the  u])])er  bei'm  is  neai'ci'  the  to])  and  the  slo]ics 
flatten  out  more  toward  the  bottom,  to  a  maximum  of  f 
to  1.  Toe  ])iotection  of  broken  stone  sloped  10  to  1,  as 
shown  in  the  sketch,  may  he  added  if  found  convenicMit  oi- 
desirable. 

The  slopes  are  to  be  gi'assed,  top  soil  being  place(|  on 
the  structural  body  of  the  embankment  for  this  ])ur])ose. 
It  is  intended  that  they  shall  be  kept  trinnned  and  neat 
at  all  times  after  construction,  as  part  of  the  regular 
maintenance  work  of  the  district. 

Slope  drainage  (for  surfact'  water)  is  accomplished  by 
paved  berm  guttci's  and  connecting  gutters  down  the 
slopes.     The  chance  of  deterioration  from  settlement   or 


the  water  Will  nevei'  stand  behind  the  dam  more  than  a 
short  time. 

At  the  Ilutfnian  dam,  in  Mad  River  Valley,  the  most 
]iorous  ground  was  encountered  (Fig.  5).  For  ])ui'poses 
of  calculation  this  material  was-  assumed  to  be  as  open 
as  very  coarse  sand.  Yet  the  computed  velocity  of  outflow 
])roved  to  be  almost  infinitesimally  small  ("five  times  the 
velocity  of  the  long  hand  of  a  watch'"),  although  the  ex- 
treme case  was  taken  of  the  outtlow  concentrated  in  a 
.'i-ft.  wiilth  at  the  toe  of  the  dam. 

It  is  believed  that  the  dam  body  as  shown  by  the  sec- 
tion, with  the  materials  available  in  the  valley,  will  be 
])ermanently  sound,  and  ])roof  against  accidental  or  ma- 
licious injuiT  as  well  as  against  deterioration. 

The  vital  element  of  these  dams  lies  in  the  outlet  con- 
duits. They  must  always  be  open,  or  the  retarding  basins 
lose  some  of  their  j)rotective  power.     They  must  be  struc- 
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lni-;illy  sinmd,  or  IIk^  lii^li  disclinruc  velocities  iui;:lit  tear 
tlieiii  to  pieics  iiiiil  wash  out  the  dam.  Stniiiflil  llow- 
liiies  and  siiioolh.  diirahle  siirl'aees  iiinsi  he  olitained.  'IMie 
(Jei'iuantown  ami  l']ii,tiie\vood  eondiiits  must  carry  the 
weiuht  of   \'iO  ft.  of  earth  above,  without  i  laekimi'  or  de- 


PIG.  3.    PLAN  OF  GERMANTOWN  DAM,  SHOWING 
SEPARATE   SPILLWAY 

forming,  even  when  slight  settlement  or  shrinkage  of  the 
embankment  takes  place.  They  nmst  be  bonded  tightly 
into  the  embankment,  so  that  water  cannot  flow  along  the 
outside  of  the  walls. 

The  prime  importance  of  open  outlets  made  it  desira- 
ble to  employ  two  (or  more)  conduits  rather  than  one. 
If  surface  wear  of  the  interior  requires  relining  or  the 
like,  one  conduit  at  a  time  can  be  taken  in  hand  without 
endangering  the  operation  of  the  system. 

Separation  of  conduits  and  spillways  (Fig.  3)  was  at- 
tempted in  all  cases,  at  first.     The  advantage  of  a  spill- 


wav  hiiilt  in  natural  ground  was  considered  decisive,  whih 
tile  (onduils  could  n(tt  well  he  tunneled  through  the  hill- 
sides, hut  had  to  pass  under  the  eml)aid<ment.  On  further 
.■-ludy,  howcNcr,  especially  with  I'cgard  to  construction 
procedure,  it  was  found  that  a  ((imhined  outl(!t-aiid- 
spillway  structure  located  within  the  embankment  i)os- 
sesses  marked  supei'iority,  at  least  for  low  dams.  Such 
a  structure  solves  the  problem  of  stream  control  while 
the  emhanlonent  is  being  carried  u|).  For  this  nmson  the 
'I'aylorsville,  Ilud'man  and  Lockington  dams  were  pi-o- 
vidcd  with  cond)ined  structures.  At  the  two  high  dams, 
(Jerniantown  and  Knglewood,  the  separated  spillway  and 
conduits  were  found  to  be  more  practicable  and  econom- 
ical. 

The  plans.  Figs,  ."i  and  I,  represent  the  two  types — the 
separated  structures  of  (iei'mantown  dam  and  the  com- 
bined structure  of  llull'man  dam.  The  difference  of 
length  of  conduits  should  be  noticed  in  Table  1,  725  ft. 
against  10  ft.  Since  the  friction  loss  in  the  long  conduits 
amounts  to  more  than  10  ft.  of  head,  the  longer  conduits 
nmst  be  appreciably  larger — and  therefore  more  costly — 
to  secure  the  desired  discharge  capacity.  Further,  the 
long  conduits  involve  more  com])lication  in  the  way  of 
transverse  joints,  cutoffs,  etc.,  and  structurally  present 
moi'c  difficult  problems  of  design.  On  the  other  hand, 
with  a  combined  structure  the  retaining  walls  that  form 
the  spillway  abutments  become  enormously  expensive 
when  a  height  of  100  ft.  is  approached,  as  at  Germantown 
and  Englewood. 

The  proposed  construction  procedure  is  to  build  first 
the  concrete  trough  formed  by  conduit  fioor  and  spill- 
way abutments,  leaving  out  the  spillway  and  conduits. 
This  trough  forms  an  ample  stream  channel,  through 
which  the  river  is  diverted.  Construction  of  the  dam 
then  proceeds  under  safe  conditions.  Finally  the  concrete 
trough  is  bulkheaded  off  so  that  the  conduit  division  walls 
can  be  concreted.  As  the  last  step,  the  spillway  body  is 
built,  this  work  lying  well  above  normal  stream  level. 
Deep  notching  of  spillway  into  side  walls  will  take  care 
of  downstream  thrust  of  impounded  water. 

Cross-sections  of  the  conduits  are  given  in  Figs.  6 
and  7.     For  the  combined  structures,  substantially  rect- 
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■  angular  sections  were  adopted,  while 
the  separateCoiuhiits  ar(>  of  liorseshoe 
shape.  A  ricli  liniiio-  is  to  he  used — a 
1:11/^:21/'  concrete  placed  in  the 
forms  integral  with  the  hody — for  re- 
sistance to  abrasion.  Wliether  hard- 
l)rick  facing  of  the  invert  will  he  used 
is  not  decided.  Table  1  shows  the 
niaxiniuni  conduit  velocities  in  cases  of 
>>reat  floods.  These  velocities  are  high, 
but  not  as  liigh  as  in  tlie  case  of  sev- 
eral other  structures  wliere  concrete 
coiuluit  linings  are  giving  perfect  satis- 
faction. At  Arrowrock  dam,  for  in- 
stance, the  concrete  outlets  have  been 
subjected  to  velocities  as  high  as  70  ft. 
])er  see.  for  several  weeks  at  a  time  dur- 
ing the  last  two  years,  and  to  velocities 
above  60  ft.  per  sec.  for  much  longer 
periods,  with  no  indication  that  the 
concrete  lining  will  not  remain  in  good 
condition  indefinitely  (Charles  H. 
Paul).  Many  other  instances  are  on 
record  where  carefully  constriu-ted  con- 
crete linings  are  withstanding  velocities 
as  high  as  60  ft.  per  sec.  with  no  signs 
of  wear.  And  in  practically  all  these 
cases  the  periods  of  high  velocity  are 
much  luore  frequent  and  much  longer 
than    will    be    the    case    with    these. 

TABLE   1.     DISCHARGE-CONDUIT  VELOCITIES 
At  I4-In.  Flood, 
With  Ultimate      Water  5  Ft.  Be- 

Maximum  Flood,   low  Dam  Crest,  Length  of 

Ft.  per  See.             Ft.  per  Sec.  Conduits,  Ft. 

Germantown 55                    '       59  520 

Englewood 56                              60  725 

Lookington 56                              61  45 

Taylorsville 48                              57  40 

Huffman 50                            59  40 
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The  entrance  end  of  the  conduits  is  flared  or  l)elled 
out  slightly,  to  avoid  throttling  under  full  flow.  Above 
here  the  entrance  channel  is  tapered  smoothly,  for  good 
a))i)roach,  and  beyond  the  concrete  approach  platform  the 
earth  surfaces  of  channel  and  embankment  are  paved  with 
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stone  to  prevent  ei-osion.     At   the  lower  <'ii(K  the  ((indiiits  (prohiihlv   foiined   by  ^'hieial  erosion)   ^'oes  down   sharplv 

open  out  on  a  dischar^a'  (  hannel,  a   icniaikahle  strnctiiic  from  the  \aMey  sides  to  great  dt'|)th.s — well  over  100  ft.  at 

of  ciitieal   iin])()rtane(>.  whose  (h'xelopnicnt   hy  ex|)erinient  most  of  the  sites  (see  lluirman  site  section,   Fig.  T) ) . 

is  noted   farther  on.      Belling  the  outlet   ends  of  the  eon-  A  factor  in  the  structural  design  was  the  desire;  to  avoid 

duits  was  eonsideri'd,  hut  rejected.  the  use  of  steel  reinforcement  ahoxc  low-water  level.     The 

'V\w   long  conduits   pn^senled    \arious   structural    proh-  conduit    walls  and  arch   were   therefore  designed   of  mass 

liMus.     They  carry  oxer    11)0   ft.  of   lill   at    iiiidlength  and  section.     The  floor  was  at  first  |)lanned  out  as  a  plain  arch 

not  more  than   10  or   I.")  ft.  near  the  ends.      In  some  cases  invert.      With    footing  pressures   limited  to  7  tons  and   a 

the   rock  on   which    they    will    lie   founded    may   he  capable  load   of  (11    tons   per   lin.ft.   of   wall    (at    iOngUiwood ),  the 

of  taking  oidy  comparatively   low   bearing  pressui'cs  with  lloor   must  distribute  the  wall    loads  of  a   single  conduit 

safety;  ami  although  no  settlement  is  anticijiated,  it   was  o\cr    IS   {'{.  of  width.     To  do  this  in  reliable  manner  by 
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Plan 
FIG.     7.    GERMANTOWN    OUTLET     CONDUITS 
Plan,    profile   and    cross-section    of   conduits 

thought  advisable  so  to  design  the  structure  that  it  would 
accommodate  itself  to  slight  settlement,  if  necessary.  The 
questions  of  stress  distribution  and  arch  action  needed 
study,  therefore. 

The  foundation  rock,  the  Cincinnatian  formation, 
varies  considerably  in  load  capacity,  depending  on  whether 
the  clay  layers  are  already  consolidated  to  shale  or  remain 
of  clay  nature.  In  the  latter  case  the  allowed  loading  will 
be  limited  to  what  hard,  confined  clay  can  carry.  There 
will  be  no  serious  difficulty  in  designing  to  this  limitation. 
The  strata  all  are  horizontal,  although  the  rock  surface 


an  arch  invert  seemed  difficult,  and  al- 
ternative  plans   for   a    reinforced   slab 
floor  have  been  prepared.    The  two  con- 
duits of  a  pair  were  kept  structurally 
separate  (except  at  the  headwalls),  to  avoid  ec- 
centricity of  loading  on  the  foundation.     Each 
was  then  analyzed  as  aii   arch,   by  least-work 
methods.     The  superincumbent  earth  was   as- 
sumed to  exert  a  vertical  pressure  equal  to  its 
full  weight  on  the  horizontal  projection  of  each 
element,  and  a  lateral  pressure  on  the  vertical 
projection  equal  to  one-third  the  vertical  unit 
pressure.     Eecognizing,  however,  that  the  load 
distribution   is   rather  uncertain,   the   ratio   of 
side  pressure  was  varied  from  0.36  as  lower  limit 
to  0.40  as  upper  limit,  and  the  pressure  line  was 
kept  in  such  a  range  of  position  that  the  unit 
stresses  in  the  concrete  would  never  exceed  the 
allowed  pressures  by  more  than  20%  due  to  change  in 
ratio. 

With  regard  to  compressibility  of  the  foundation  strata 
and  temperature  stresses,  the  conduit  arch  is  to  be  made 
\irtually  three-hinged,  by  placing  construction  joints  at 
bottom  of  side  walls  and  at  crown.  Interposition  of  a 
thin  cushion  layer — as  asbestos  felt — in  these  joints  is 
expected  to  insure  perfect  adjustment  of  the  arch  to  its 
load  and  to  temperature  variation.  Without  the  three- 
hinged  arrangement  the  computed  temperature  stresses 
were  serious  (up  to  250  lb.  per  sq.in.). 
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The  structural  calculations  wore  made  for  two  thick- 
nesses of  wall — that  is,  with  and  without  the  lining  layer. 
This  will  insure  safe  stability  even  during  a  period  of 
repair,  when,  for  example,  the  lining  might  be  cut  out  for 
replacement. 

Longitudinal  shrinkage  is  taken  care  of  by  building 
the  conduits  in  30-ft.  sections.  These  are  to  be  laid  u]) 
concrete  against  concrete  and  are  not  intended  to  give 
room  for  expansion,  as  it  is  expected  that  the  work  will 
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ORIGINAL   DESIGN   OF   DISCHARGE   CHANNEL 


be  carried  out  in  summer  temperatures.  Each  length  has 
a  3-ft.  cutoff  collar  at  one  end,  integrally  formed.  Larger 
collars  (6  to  8  ft.  wide  radially)  will  be  placed  at  the 
center  of  the  dam. 

The  water  spouting  from  the  conduits  at  great  velocity 
(see  Table  1)  must  be  brought  down  to  not  over  6  to  8 
ft.  per  sec.  before  it  can  be  discharged 
into  a  natural  channel.  The  assump- 
tion was  made  that  12  ft.  per  sec.  is  a 
maximum  for  flow  over  riprap.  Of  the 
jwssible  means  for  destroying  the  en- 
ergy stored  in  the  spouting  Avater  and 
bringing  its  velocity  down  to  the  lim- 
it indicated,  the  hydraulic  jump  or 
standing  wave  was  chosen  as  best.  It 
was  known  that  the  jump  would  result 
automatically  in  any  event  and  would 
be  fairly  straight  and  regular  if  the 
discharge  were  flattened  doAvn  to  a 
thin,  wide  sheet.  But  unusual  condi- 
tions had  to  be  provided  for,  in  the 
form  of  very  high  initial  velocity  at 
full  head  in  the  basin,  variable  velocity 
(luring  filling  or  emptying  of  the 
basin,  and  concentration  of  the  dis- 
charge in  several  separated  jets — one 
from  each  conduit.  Under  these  con- 
ditions there  might  be  such  irregu- 
larity in  the  line  of  the  jump  and  such 
variation  in  its  position  as  to  require 
an  unduly  long  concrete  channel, 
which  was  bound  to  be  very  costly. 
Experiments  were  undertaken  to  de- 
velop a  form  of  channel  that 
would  regularize  and  stabilize  the 
jump,  so  that  a  short  discharge  chan- 
nel would  suffice.     Two  long  series 


:)f  experiments  were  made,  on  a  linear  scale  of  one- 
sixteenth  and  a  velocity  scale  of  one-fourth  full  size 
(one-fourth  because  14  v  is  proportional  to  s/^^).  Thev 
were  made  on  the  farm  of  E.  A.  Deeds,  chairman  of  the 
Board  of  Directors  of  the  Conservancy  District.  A  small 
lake  furnished  convenient  opportunity  for  water-supply 
and  discliarge.  A  lai'ge  centrifugal  pump,  forcing  water 
through  two  pipes  about  6x9  in.  each,  and  a  wooden  flume 
10  ft.  wide  by  26  ft.  long  by  3  ft.  deep,  within  which 
various  forms  of  wooden  discharge  channel  could  be  built 
up,  constituted  the  apparatus  (see  Fig.  1). 

The  fii'st  series  showed  that  a  10%  down-slope  in  the 
channel,  following  a  smoothly  curved  widening,  would 
develop  a  good  uniform  sheet,  near  the  foot  of  which  the 
jump  would  occur.  The  discharge  channel  designed  in 
the  early  part  of  1915,  shown  by  Fig.  8,  was  based  on 
these  experiments. 

Jump  Stabilized  by  Steps  and  Tailwater  Weirs 

Still  greater  stability  and  regularity  seemed  desirable, 
however,  especially  to  avoid  local  high-velocity  currents 
in  part  of  the  width  at  the  delivery  end  of  the  channel. 
An  elaborate  set  of  experiments  on  the  effect  of  obstruc- 
tions in  the  channel  was  therefore  undertaken.  It  was 
believed  that  such  obstructions  would  localize  the  jump  in 
reliable  manner.  The  belief  was  verified  by  the  experi- 
ments. 

The  two  principal  elements  of  variation  tried  out  in 
these  experiments  were:  (1)  Weirs  in  the  channel  just 
beyond  the  jump,  to  control  the  level  of  tailwater;  (2) 
irregularities  or  roughnesses  in  the  bottom  of  the  sloped 
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c'lianiu'l.  to  |)i'o(lu((>  niori'  ('(lual  lateral  (list  I'ibut  ion  ol 
velocities  in  the  water  approaching-  the  jump:  and  (:i) 
tlivision  walls  to  separate  the  several  conduit  jets,  extend- 
in<;'  Tor  various  distances,  to  a  maxinunu  where  the  end 
was  well  beyond  the  jump. 

It  was  early  found  that  a  la^t  slope  in  the  channel 
was  better  than  a  10%  slope.  Some  of  the  further  con- 
clusions from  the  experiments  are  as  follows : 

The  jump  begins  above  the  computed  position  luul  ends 
below   it,  the  latter  point  being  indefinite. 

When  the  water  can  be  made  to  enter  the  jump  in  a  sheet 
of  uniform  thickness  and  velocity  across  the  channel,  the 
jump  is  stable;  that  is,  it  is  uniform  across  the  channel,  and 
the  tailwater  moves  away  without  great  excfess  of  velocity 
at  any  point.  The  side  wall  must  not  be  concave  toward  the 
water   until   the  jump   is   passed. 

A  nonuniform  sheet  tends  to  produce  an  unstable  condition 
of  the  jump,  causing  the  flow  below  to  be  concentrated  at  high 
velocity  on  one  side  of  the  channel.  Stability  is  secured  by 
the  use  of  one  or  more  submerged  weirs  below  the  jump. 
The  weirs  must  not  be  placed  close  enough  to  the  jump  to 
interfere  with  its  normal  formation. 

When  the  flow  from  one  conduit  is  mateiially  diminished, 
a  high  weir  is  necessary,  the  most  satisfactory  height  being 
about  one-half  the  depth  of  the  tailwater  at  maximum 
dischaige.  The  addition  of  a  second  weir  below  tends  to 
increase  the  stability  of  the  jump  and  to  impi'ove  the  distri- 
bution  of  flow   below. 

The  inclined  portion  of  the  channel  above  the  jump  may 
be  shortened  and  steepened  indefinitely,  pi-ovided  that  the 
floor  be  not  below  the  parabolic  path  of  the  water  issuing 
as  a  jet  and  that  sufficient  length  be  provided  to  permit  the 
water  to  spread  so  as  to  develop  a  thin  and  nearly  uniform 
sheet. 

Roughening  the  inclined  portion  of  the  channel  floor  with 
steps  or  other  equivalent  means  checks  the  velocity  by  in- 
creased  friction  and   increases   the  .•stability  of  the  jump. 

Three  views  of  the  jump  as  realized  in  the  exi)eriments 
are  given  in  Figs.  11  to  13.  A  sketch  of  the  profile  of 
the  jump  in  two  cases  is  reproduced  in  Fig.  10. 
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I'^IG.   13.     JUMP  WITH   6-IN.   WEIR  1   FT.  BELOW   FOOT  OF 
SLOPE;   DISCHARGE   9.74  SEC.-FT. 

The.se  ex])eriments  furnished  the  basis  for  the  complete 
detailed  design  of  the  discharge  channel.     The  final  result  ' 
is  gi\en  by  the  di'awing.  Fig.  i).     It  includes  the  stepped 
slope,  the  paii'  of  submerged  weirs  and  the  dividing  wall 
to  a  point  beyond  the  jump. 

The  discharge  channels  will  all  be  founded  directly  on 
rock  (Cinciiniatian  formation),  and  will  have  a  substan- 
tial thickness  of  concrete  floor.  It  will  be  necessary  to 
constiuct  this  floor  in  separate  blocks,  on  account  of  its 
size;  but  care  will  be  taken  to  avoid  any  large  grooves  or 
o])enings  between  the  blocks,  where  the  high-velocity  ed- 
dies of  the  discharge  might  get  a  hold  for  destructive 
action. 

Protecting  the  conduit  entrances  against  drift  was  not 
as  serious  as  might  be  supposed  without  an  analysis  of  the 
situation.     Floods  large  enough  to  pick  up  any  drift  of 


FIGS.   11   AND   12.     SMOOTH   CHANNEL   AND   SYMMETRICAL   FLOW;    DISCHARGE    9.74    SEC.-FT. 
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troublesome  size  would  quickly  submerge  the  conduit 
openings.  Drift  that  enters  the  basin  or  is  picked  up  by 
the  rising  waters  after  a  small  pond  had  been  formed 
would  be  moved  only  very  slowly  by  the  current,  but  its 
movement  would  be  controlled  largely  by  the  wind.  Even 
should  it  reach  the  vicinity  of  the  conduit  inlet,  it  would 
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FIG.   14.     SECTION  OP  FLOATING  BOOM  FOR  DRIFT 

either  pass  straight  through  or  float  harmlessly  on  the 
surface.  With  the  designs  of  inlet  adopted  the  possibility 
of  clogging  would  be  exceedingly  remote.  ' 

Because  of  popular  doubts  on  the  subject,  however,  and 
also  because  drift  barriers  could  be  constructed  at  small 
cost,  it  was  decided  to  provide  further  protection  by  a 
series  of  concrete  piers  spaced  10  ft.  apart  in  the  clear, 
rising  nearly  to  spillway-crest  level,  and  a  floating  boom. 
Large  pieces  of  drift — trees,  telegraph  poles  or  even 
houses — would  be  held  back  by  the  piers.  Smaller  float- 
ing material  would  be  held  back  by  the  boom. 

The  boom  is  anchored  at  intervals  to  heavy  abutment 
piers  and  normally  rests  on  top  of  the  intermediate  piers. 
The  boom  design  reproduced  by  Fig.  14  was  included  in 
the  Official  Plan,  but  this  may  be  improved  before  con- 
struction is  started ;  it  is  regarded  as  adequate,  but  not 
necessarily  the  most  practical  form  of  construction. 

The  boom  is  normally  about  30  ft.  above  top  of  con- 
duits. Its  channel  portion  hangs  rather  low  and  may 
be  within  reach  of  one-year  or  two-year  floods,  although 
these  are  expected  to  go  through  most  of  the  basins  with- 
out detention. 

Kenneth  C.  Grant  had  charge  of  studies  of  action  of 
retarding  basins  during  floods  and  directed  the  prepara- 
tion of  practically  all  the  tables  and  diagrams  referred 
to  in  this  article;  A.  B.  Mayhew  made  numerous  studies 
of  balancing  various  reservoirs  in  a  harmonious  system; 
Barton  M.  Jones  developed  general  method  for  determin- 
ing requisite  spillway  capacities  for  any  set  of  conditions. 

:€ 

H.  G.  Stott's  Part  in  New  York  City's 

Rapid-Transit  Development 

Henry  Gordon  Stott,  whose  death  on  Jan.  15  was  noted 
in  Engineering  News  of  Jan.  18,  had  a  very  important 
part  in  the  development  of  New  York  City's  rapid-transit 
system.  This  part  was  the  supervision  of  the  design,  con- 
struction and  operation  of  the  great  electric-power  gen- 
erating plants  that  energize  the  whole  system  of  subway, 
surface  and  elevated  railways  in  the  greater  city. 

The  post  to  which  Ur.  Stott  was  called  in  1901  — 
Superintendent  of  Motive  Power  of  the  Manhattan  Eail- 
way  Co. — had  just  been  created;  and  it  devolved  upon 
him  to  organize  the  operating  force,  in  connection  with 
which  he  completed  the  74th  St.  power  plant  of  the  com- 
pany, various  substations  and  transmission  lines.     When 


the  Manliattan  system  was  amalgamated  with  the  Inter 
borough  in  1904,  he  took  over  supervision  ol  the  con- 
struction of  the  power  plant  on  59th  St.  Since  that  time 
lie  had  been  constantly  in  charge  of  design,  construction 
and  operation  of  the  power-generating  stations  and  the 
distributing  system  of  the  Interborough  Rapid  Transit 
Co.  and  the  New  York  Railways  Co.  The  plans  for  the 
electric-power  system  of  the  new  subway  lines  have  been 
developed  under  his  supervision,  and  the  work  has  pro- 
gressed so  far  and  bears  so  strongly  the  stamp  of  his  work 
that,  when  completed,  it  will  be  a  moiniment  to  him. 

His  engineering  activities  included  most  whole-hearted 
and  conscientious  service  in  three  of  the  great  national 
engineering  societies,  as  President  of  the  American  Insti- 
tute of  Electrical  Engineers,  as  a  Vice-President  of  the 
American  Society  of  Mechanical  Engineers,  as  a  Director 
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of  the  American  Society  of  Civil  Engineers  and  as  Vice- 
President  and  Trustee  of  the  United  Engineering  Society. 
In  the  American  Institute  of  Electrical  Engineers  Mr. 
Stott  was  a  member  of  the  Standards  Committee,  the 
Committee  on  Development  of  Water  Power,  the  United 
States  National  Committee  of  the  International  Elec- 
tro-technical Commission,  the  Power-Stations  Commit- 
tee, the  Committee  on  Economics  of  Electric  Service  and 
was  on  the  Joint  Committee  on  the  Metric  System,  of 
which  he  was  an  ardent  advocate. 
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Notes  from  Field  and  Office 


Heavy   trucks   hauled  out  of  excavation  by  way  of  two  inclines — Non-calculus  solution  proposed 

for    the   sphere   segment   problem     Derricks   for   unloading 

cars — A   simple   hook   gage 


Hoisting  Engine  Snatches  Wagons 
from  Deep  Excavation 

'I'he  huge  oxi-avation  lor  \hv  roiinsylvania  Hotel,  op- 
posite the  I'ennsylvania  IJ.H.  tenniiial  on  Seventh  Ave.. 
New  York  City,  is  75%  complete.  The  site  is  about  4i)()x 
200  ft.  in  plan.  The  depth  of  excavation  i.><  '^'^  ft.  below 
the  street  level  and  is  principally  in  Manhattan  schist. 
The  yardag-e  is  100.(H)0.  Already  40  column  footing- 
have  been  put  in,  and  the  excavation  is  going  forward 
at  the  rate  of  300  yd.  per  day.  The  rock  is  drilled  and 
shot,  loaded  by  hand  into  skips,  which  arc  lifted  1)\ 
derrick  and  dumped  into  elevateil  hoi)pei-s  conveniently 
placed.  Both  teams  and  motor  trucks  haul  the  spoil  oui 
of  the  excavation  and  to  the  dump.  A  revolving  steam 
shovel  at  the  east  end  loads  directly  into  trucks. 

On  each  sitle  of  the  site  is  one  of  the  Long  Island 
K.K.  tunnels;  the  tunnel  on  the  north  side  is  almost  en- 
tirely within  the  building  site.  The  excavation  has  al- 
ready uncovered  this  tunnel,  the  roof  of  which  serves  a^ 
a  roadway  for  the  trucks  and  wagons. 

The  spoil  is  hauled  out  by  way  of  two  inclines — one 
rising  from  subgrade  to  the  roof  of  the  north  tunnel, 
the  other  rising  from  this  intermediate  level  to  the  street, 
as  shown  in  the  accompanying  sketch.  The  lower  incline 
is  about  TO  ft.  long:  the  other  is  loO  ft.  An  electric 
hoist  installed  under  the  head  of  each  incline  snatches 
the  loads  out  of  the  pit.  The  wagons  and  trucks  are 
moved  smoothly,  the  delays  being  brief. 

From  th(>  top  of  the  shorter  incline  the  motor  truck 
continues  to  the  foot  of  the  second  incline,  where  it  stops 
to  have  two  steel  cables  hooked  to  steel  eyes  fastened 
on  each  side  of  the  front  of  the  chassis.  Eings  have  been 
bolted  on  each  side  of  the  frame  toward  the  rear,  and  a 
rope  attached  to  the  end  of  a  stick  is  threaded  tlirougli 
each  of  these  rings,  the  other  end  of  the  rope  being  held 
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by  men  who  walk  up  the  incline  behiiul  the  truck.  The 
stick  is  foi'  blocking  the  lear  wheels  in  the  event  of  the 
(al)les  snaj)ping  or  the  hoistitig  power  going  off.  Only 
the  motor  trucks  are  protected  in  this  maimer  (Fig.  1), 
the  wagons  depciuling  for  safety  u])on  the  teamster,  the 
handbrake  and  the  hoises. 

The  empties  are  safely  retarded  m  going  down,  by  a 
line  attached  to  a  ring  at  the  rear  of  the  wagon.    This 


FIG.    2. 


LOOKING   WEST   TOWARD   LONG    INCLINE    FROM 
TUNNEL    ROOF    TO    STREET 


serves  another  pui'pose  than  preventing  runaways,  as  it 
also  returns  the  line  to  the  foot  of  the  incline,  so  that 
it  may  be  attached  to  the  next  outgoing  vehicle. 

The  trucks  and  wagons  drive  under  one  of  the  two  ele- 
vated hoppers  shown  in  the  sketch  and  are  loaded  through 
a  trap.  After  shooting,  the  rock  is  placed  by  hand  in  large 
skips  or  in  dump  buckets,  which  are  lifted  by  the  nearest 
derrick,  and  dumped  into  the  hoppers.  One  of  these 
ho])pers  is  built  on  the  tunnel  roof.     After  a  wagon  is 
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FIG.    1.      HANDLING    ROCK    AT    SITE    OF    PENNSYLVANIA  HOTEL,    NEW   YORK   CITY 
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loaded  Iumv.  it  is  gi\cii  a  start  l)v  a  siialdi  team  of  tliix'c 
horses.  The  trucks  arc  able  to  start  under  tlicir  (jwii 
power. 

Tile  (ieorfie  \.  Fuller  Co.  is  tbe  <i:eiieral  contractor. 
The  hauling  contractor  is  Jacol)  Fradus. 

V 

An  Elementary  Solution  Proposed   for 
the  Sphere  Segment  Problem 

The  inlerestino-  sphere  segment  prolilem  discussed  by 
various  readers  in  our  issue  of  Mar.  Hi.  l!)l(i,  p.  518.  is 
revived  bv  Austin  K.  Wardwell  (CaiHl)rid<ie,  Mass.).  who 
])roposes  an  exact  non-calculus  method  of  solution. 

The  problem  is  to  find  the  volume  of  the  part  seauieiit 
whose  front  half  is  shown  heavily  outlined  in  Fij^-.  2, 
given  the  radius  of  the  sj)here  and  the  ordinates  of  the 
two  bounding  ])lanes  (which  are  at  riuht  angles).  .Mr. 
Wardwell's  method  of  attack  is  to  lind  the  volume  of  tlu; 
spherical  con<;  swept  out  by  a  radius  passed  around  the 
surface  area  PKL.  and  deduct  fiom  it  the  xolumcs  of 
the  two  cone.s  formed  by  i-adiai  elements  jjassed  around 
the  two  ])lane  bases  KM/*  and  I'M L. 

Since  the  ])lane  segmental  areas  KMP  and  PML  are 
readily  comi'uted.  the  method  depends  on  the  ])ossil)ilitv 
of  computing  the  surface  area  PKL.  This  c()m])utation 
is  to  be  done  as  follows : 

Describe  great  circle  arcs  A'P  and  PZ.  The  spherical 
triangle  ZPA'  has  one  side,  ZA'.  ecpial  to  !)()°  ;  its  side 
ZP  is  equal  to  ZT  equal  to  ZL,  Mdiich  can  be  calculated; 
its  angle  .V  is  measuicd  by  the  subcircle  arc  J'K ;  its 
angle  Z  is  measured  by  the  subcircle  arc  /'/..  Therefore 
the  spherical  triangle  can  be  sohed  and  its  area  deter- 
mined. 

Next  considering  the  /one  cut.  from  the  surface  of  the 
full  sphere  by  the  plane  KPA'.  it  is  e\  ident  that  the  area 
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PIG.   1.    SPHERE-SEGMENT   PROBLEM 

of  the  zone  can  be  com|)utcd  (equal  to  a  meridian  cir- 
cumference of  the  sphere  multi])lied  by  the  height  of  the 
zone)  and  that  area  KPX  is  a  ))roportional  part  of  this 
zone,  measured  by  arc  KP.  This  will  give  area  KPA' :  by 
subtracting  from  ZPX  the  area  ZPK  is  obtained. 

Finally,  the  zone  cut  from  the  full  sphere  by  plane 
PML  is  comi)uted.  and  the  .sector  Zl^L  is  found  as  a 
])roi)oi'tional  part  of  it,  measured  by  the  arc  PL.  Then, 
subtracting  from  ZFIj  the  previously  found  area  ZPK . 
the  result  is  the  desired  surface  area  of  the  seunient.  or 
KPL. 

The  rest  of  the  calculation  is  to  nndti])ly  KPL  by  one- 
third  of  the  radius,  which  gives  the  volume  of  the  spher- 


ical cone  0-KPL;  multiply  tlic  |ilaiic  aica  PM L  by  one- 
third  tbe  altitude  MA',  and  the  plane  aiva  P.MK  by  one- 
third  the  altitude  MS.  which  gives  the  \olumes  of  the 
oblique  cones  0-PML  and  0-PMK;  and  (inally  sub- 
tract the  latter  two  volumes  from  the  volume  of  the 
spherical  cont". 

in  the  original  i)i'ol)lem.  the  radius  of  the  sphere  was 
1    ft.,  the  width  ML  of  the  segment  was  3  ft.,  and  the 
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CONSTRUCTION    FOR    ELEMKNTARY    SOLUTION 

OF  sphere-se(;ment  problem 


height  .1/A'  was  ().!)(;;!  ft.  Applying  to  these  ligures  the 
above  method  of  calculation.  Mr.  Wardwell  (inds  the 
\(»lume  (twice  the  volume  shown  in  the  sketch)  to  b(> 
1.1.")^.  .Vs  a  check,  arithmetical  calculation  Avas  used, 
h'irst,  tbe  \i»lunie  of  the  full  segment  cut  o(f  the  solid 
sphere  by  plane  PLMS  was  found.  Then  the  subtractive 
\()lunie  PMKZST  was  c()mi)uted  by  Simpson's  formula, 
with  three  intermediate  ])oints  between  N  and  M.  The 
full  volume  was  10.218,  and  the  subtractive  volume  2.7G2, 
giving  the  result  7.456. 

This  simple  method  may  appeal  to  those  who  labored 
over  the  problem  last  year,  especially  those  who  struggled 
with  the  calculus  solution  and  were  not  able  to  perform 
the  inteiiration. 


Car  Derricks  for  Handling  Rails, 
Pipe  and  Timbers 

Derricks  and  deri'ick-cars  are  used  extensively  by  rail- 
ways for  loading  and  unloading  rails  at  yards  and  on  the 
track.  Similar  machines  are  used  by  railways,  contractors 
and  others  for  handling  timbers,  pipe,  frogs  and  other 
h(-avy  articles.  Some  of  the  machines  described  are  on 
the  market,  but  others  are  designed  and  built  by  rail- 
\',ays  for  their  own  use. 

For  handling  rails  along  the  track,  the  New  A'ork 
Central  R.K.  uses  .steam  locomotive  cranes  on  main  lines, 
but  for  side  and  branch  lines  it  has  air-hoist  derrick- 
(ars  designed  by  its  own  staff  and  built  at  its  shops  at 
Corning,  N.  Y.  One  of  these  derrick  cars  is  shown  in 
Fig.  1.     The  machine  is  a  '.ib-i't.  flat-car,  having  at  each 
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FIG.    1.      HAIL-HANDLING   DERRICK   CAR   FOR   THE   NEW   YORK  CENTRAL  R.R. 


end  a  mast  8I/2  ft.  high.  The  mast  is  huilt  up  of  two 
timbers  kept  apart  by  spacing  blocks  to  permit  the  passage 
of  the  hoisting  line  between  them.  It  is  secured  by  brace 
rods  bolted  to  the  head  of  the  mast  and  against  the  side 
sills  of  the  car. 

At  about  31/^  ft.  from  the  floor  the  mast  has  an  at- 
tachment for  a  boom,  which  is  held  a  little  above  the  hori- 
zontal position  and  can  be  swung  laterally.  The  boom 
is  about  22  ft.  long  and  consists  of  a  timber  5l^  in.  square 
with  an  iron  strap  3x14  in.  on  top  and  bottom.  The 
heel  has  a  double  swivel  and  the  head  has  iron  straps 
whose  outer  ends  are  bent  up  for  the  attachment  of  the 
guy  line.  The  guy  is  a  %-in.  wire  rope  passing  over  a 
sheave  on  the  mast  and  having  its  ends  fastened  to  the 
head  of  the  boom  and  a  lug  on  the  floor  of  the  car. 

Behind  each  mast  is  an  inclined  timber  carrying  a  714- 
in.  air  cylinder  8  ft.  3  in.  long.  The  piston  rod  of  this 
ends  in  a  loop  carrying  a  6 -in.  sheave.  The  hoisting  line, 
with  one  end  anchored  to  the  mast,  leads  back  to  the 
sheave,  from  which  it  returns  to  pass  through  the  mast 


and  between  a  pair  of  5-in.  horizontal  guide  sheaves,  and 
out  to  the  10-in.  sheave  on  the  head  of  the  boom.  For 
each  operating  cylinder  there  is  an  air  storage  cylinder  or 
receiver,  with  connections  to  the  train-brake  air-line,  and 
all  movements  are  controlled  by  a  lever  and  valve  mounted 
behind  the  mast,  in  convenient  position  for  the  operator. 
Information  as  to  this  device  has  been  furnished  by  A.  M. 
Clough,  Supervisor  of  Track,  Batavia,  N.  Y. 

A  Travis  rail-loading  machine  was  designed  on  the 
Fort  Worth  &  Denver  City  Ry. ;  particulars  of 
this  have  been  given  by  R.  C.  Gowdy,  Chief  Engineer. 
The  derrick  was  originally  made  portable,  so  as  to  travel 
along  the  flat  cars  in  the  same  way  as  a  ditching  ma- 
c!hine.  This  caused  trouble,  however,  and  the  machine  as 
now  operated  is  mounted  as  a  stationary  derrick  on  a  43- 
ft.  car.  The  original  plan  also  provided  for  a  mast  and 
20-ft.  boom  on  each,  but  in  later  work  one  of  these  was 
removed  and  tlie  other  mounted  at  the  middle  of  the  der- 
rick frame.  The  hoisting  cable  is  operated  by  drums 
driven  from  a  gasoline  enffine. 


FIG.   2.     PORTABLE  RAIL-HANDLING  DERRICK  MOUNTED 
ON  A  FLAT  CAR 


PIG.  3.     LIGHT  HAND  DERRICK  FITTED 
TO     GONDOLA  CAR 
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While  the  inachiiie  prohahly  eould  be  develoiied  so  as 
to  be  more  ellicient,  the  experience  on  this  road  has  Ix'eii 
that  for  ]iandlin*ic  small  amounts  of  rail  an  ordinary  der- 
rick (])rovidcd  with  rail  clam))s)  is  faster,  can  he  operat(Ml 
with  I'ewcr  men,  and  is  fjjenerally  more  satisfactory.  The 
movinij  of  the  machine  from  car  to  car  is  not  considered 
of  much  advantage,  as  ordinarily  it  is  necessary  to  run 
the  work  train  to  a  sidinjj  to  get  clear  of  re<iular  trains 
before  an  entire  carload  of  rails  is  picked  up,  and  it 
is  an  easy  matter  to  switch  the  derrick-car  at  that  time. 
TTowever,  on  roads  of  heavy  traffic  it  might  be  very  de- 
sirable to  avoid  this  switching  and  rearranging  of  the 
work  train. 

The  American  rail-loader,  shown  in  Fig.  2,  consists  of 
a  four-wheel  truck  with  mast  and  boom,  all  of  steel  con- 
struction. It  has  fiat-tired  wheels  to  travel  along  the 
floor  of  the  car  (flat  or  gondola),  steel  channels  being  pro- 
vided as  bridges  to  sjmn  the  openings  between  cars.  The 
hoist  is  operated  by  a  compressed-air  cylinder  on  the  flooi- 
of  the  truck,  and  beside  this  is  mounted  an  air  reservoir. 
Flexible  hose  is  provided  for  connection  with  the  train 
])i))e,  as  shown.  This  machine  is  built  by  the  ITnited 
Supply  Manufacturing  Co.,  of  Chicago. 

The  Laas  machine,  built  by  the  Chicago,  JMilwaukee  & 
St.  Paul  Ry.,  was  similar  to  this,  but  had  the  air  cylinder 
on  the  boom.  The  Ware  machine  for  unloading  rails 
from  gondola  cars  consisted  of  a  gallows  frame  seated  in 
pockets  hooked  to  the  sides  of  the  car,  and  having  two 
air-hoist  cylinders  suspended  from  the  crossbeam.  There 
were  no  cables,  but  each  piston  rod  carried  rail  tongs. 
The  device  simply  lifted  the  rails  so  that  they  could  he 
slid  down  skids  at  the  rear  of  the  car  as  the  train  moxcd 
ahead.  This  was  designed  by  Henry  Ware,  of  Si)ringville, 
N.  Y.,  while  Roadmaster  for  the  Buffalo,  Rochester  & 
Pittsburgh  R.R. 

A  larger  and  more  elaborate  device  is  tlie  Bi-owii  rail- 
handling  machine,  which  is  a  box-car  having  at  each 
end  an  A-frame  and  low  mast.  Avith  22-ft.  removable 
boom.  The  hoisting  cables  are  led  over  sheaves  and  at- 
tached to  the  ])iston  rods  of  horizontal  compressed-air 
cylinders.  With  this  machine  jilaced  between  two  rail 
cars,  both  cars  can  be  loaded  or  unloaded  simultaneously 
with  two  gangs.  Each  gang  consists  of  an  operator  and 
four  laborers.  This  rail-handling  car  is  used  on  a  num- 
ber of  large  roads  on  which  rail  renewals  represent 
considerable  tonnage.  It  is  sold  by  James  C.  Barr.  8-1 
State  St.,  Boston,  Mass. 

A  simple  o\itflt  adaptable  to  a  variety  of  i)urposes  con- 
sists of  a  light  jwrtable  hand  derrick  which  can  be 
mounted  on  the  side  of  a  gondola  car.  One  or  two  der- 
ricks are  used,  according  to  the  weight  to  be  handled. 
The  boom  is  carried  by  a  short  steel  mast  attached  to  a 
platform  for  the  oi)erator,  this  being  hooked  onto  the 
top  of  the  side  of  the  car  and  secured  by  chains  and  braces 
on  the  outside,  as  shown  in  Fig.  3.  The  '/.-in.  cable  is 
carried  by  a  drum  having  two  crank  handles,  the  o])er- 
ator  holding  a  handle  in  each  hand.  This  derrick  is  built 
by  the  Taylor  Portable  Steel  Derrick  Co.,  of  Chicago. 
It  is  used  by  railways  and  contractors,  the  former  em- 
])loying  it  particularly  for  handling  cast-iron  pipe,  large 
timbers  and  other  heavy  freight. 

The  boom  (with  drum)  weighs  \2H  lb.  and  is  de- 
tachable, having  a  cylindrical  stem  that  flts  within  the 
hollow  mast  or  post,  which  latter  weighs  100  lb.  The 
fixed  reach  is  3  ft.  4  in.,  and  the  height  is  5  ft.  from  base 


of  mast  to  hoisting  block.  The  platform  weighs  300 
II).  including  the  chains  and  turnbuckles  for  securing  it 
to  the  car.  The  cai)le  can  be  rigged  as  a  single,  double 
or  three-part  tackle,  to  give  increa,sed  ca])acity  at  lower 
speed.  This  derrick  can  be  set  up  and  removed  very 
(juickly.  It  is  adapted  for  use  at  material  yards  and  on 
construction  work. 


Convenient  Form  of  Hook  Gage 

By  U.  B.  Sleight* 

The  hook  gage  illustrated  was  developed  by  E.  J.  Hoff, 
of  the  Olfice  of  Public  Roads  and  Rural  Engineering, 
and  has  been  in  use  by  the  engineers  of  the  Division  of 
Irrigation  Investigations  of  that  office  for  several  years. 

'^Phe  instrument  is  made  entirely  of  noncorrosive  metal 
having  a  low  coefficient  of  expansion.  It  consists  essen- 
tially of  the  fi'amo  casting  A,  the  rack  />  held  in  place 


FTOS.    1    AND    2.      HOFF   HOOK   CAGE   OF  THE   OFFICE  OI? 
PUBLIC    ROADS   AND  RURAL,   ENGINEERING 

by  the  spring  T  and  actuated  by  the  pinion.  D,  and  the 
hook  K  attached  to  this  I'ack.  Fig.  1  shows  graduations 
of  0.01  ft.  on  the  rack  for  0.6  ft.  This  allows  a  move- 
ment of  0.5  ft.  The  vernier  permits  readings  of  0.001 
ft.  The  lange  of  movement  of  the  hook  may  be  doubled 
or  otherwise  changed  by  sliding  the  bar  up  or  down 
through    the   extended   end   of   the   rack.   Fig.    2. 

The  instrument  of  Fig.  2  is  designed  for  measurements 
of  evaporation  losses  from  tanks.  The  frame  allows  it  to 
be  set  with  three-point  contac-t  at  a  certain  fixed  datum 
on  the  rim  of  a  tank  or  pan.  It  can  be  carried  from 
place  to  place  and  relative  measurements  made  without 
change  for  instrument  correction  oi-  error.  The  gage  of 
Fig.  1  is  a  type  adapted  to  such  uses  as  measurement 

♦Assistant  Engineer,  Irrigation  Investigations,  United 
States  Office  of  Public  Roads  and  Rural  Engineering,  Denver, 
Colo. 
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(if  li(>iul  on  ii  weir  or  cMiiiil  clrvntioiis.  It  iiiny  Uv  S(  rrwcil 
t(i  llic  weir  1)(>\  or  slnkt',  lUid  l)y  level  and  rod  easily  re- 
Icncd  t(^  aity  datiiin.  W'lieii  (he  rack  is  Hush  with  the 
top  of  the  I'l-aiiu'.  similar  to  the  setting  shown,  the  scale 
reading  is  zero,  'riiereloro,  scale  readings  may  l)e  used 
directly  with  rod  readings  taken  from  the  top  of  the 
frame. 

Some  of  th(>  man\  good  points  of  this  littK'  instrument 
are  light  weight,  small  size.  |H)rtability,  ease  of  adjust- 
ment and  reading,  and  adaptability  to  various  uses.  It 
cannot  warj)  or  corrode  under  the  action  of  water  and  air. 


FINE  AGGREGATE 


IMiimliiiiK'  Instnuiioiit  for  Ilu.He-liIne  Work — The  device 
illustrated  is  for  reproducing  a  point  from  below  to  a  point 
above,  or  vice  versa,  and  is  designed  to  be  used  in  connection 
with  base-line  or  other  accurate  tape  measurements.  It  was 
devised  in  the  Topographical  Bureau,  Borough  of  Queens,  of 
which  Charles  U.  Powell  is  Engineer  in  Charge.  Distances  are 
measured  between  points  on  the  tops  of  small  bronze  tables 
mounted  on  steel  extension  tripods,  the  table  tops  being 
provided  with  white  celluloid  disks,  on  which  the  measure- 
ment^ are  marked.  The  device  consists  of  a  cast-aluminum 
arm  or  bracket  fitted  with  a  steel  pointer  in  the  upper  arm, 
and  directly  opposite  it  in  the  lower  arm  is  a  hook  and  eye 
for  attaching  the  plumb  line.  It  is  held  in  perfect  balance  by 
a  counterweight   of  lead   incased   in  brass  attached   rigidly   to 


PLUMBING   INSTRUMENT   FOR   BASE-LINE   WORK 


the  lower  arm,  all  parts  made  true  and  centered.  In  using, 
the  instrument  is  brought  directly  over  the  point  below  by 
shifting  on  its  pointer,  and  its  position  is  marked  above.  As 
a  test  for  error,  the  instrument  is  revolved  180°  on  its  pointer. 
The  instrument  is  designed  to  be  carried  in  th©  pocket,  its 
overall  dimensions  being  about  4x6x1  in.  and  its  weight  19  oz. 
.A  patent  is  pending.  A  center  supporting  rod  with  short 
sliding  arm  is  set  on  the  line  of  the  table  tops  to  overcome 
sag.  Pluses  are  obtained  with  a  steel  tape  and  a  plumb-bob. 
Eight  men  constitute  a  party,  and  from  8,000  to  10,000  ft.  are 
measured  in  a  day  with  an  error  not  exceeding  Viooooo-  A  more 
detailed  report  on  the  making  of  the  measurements  was  given 
in   the  Mar.    14,  1907,   number  of   "Engineering  News." 

The  Danger  of  an  Exposed  Flame  in  a  city  sewer  tunnel 
was  again  demonstrated  by  an  explosion,  this  time  in  St.  Paul, 
Minn.,  on  Nov.  29.  About  the  only  means  generally  taken  of 
determining  the  presence  of  gas  or  gasoline  vapor  in  sewers 
is  by  smell,  which  in  this  case  was  an  unreliable  means,  as 
the  conditions  show.  The  7x7-ft.  sewer  tunnel  in  which  the 
explosion  occurred  is  in  sandstone,  with  a  brick  or  granite- 
block  invert  48  ft.  below  the  street  level,  at  the  upper  end, 
and  on  a  12%  grade  toward  the  river,  where  it  has  an  outlet 
on  a  5.65%  grade.  The  explosion  was  caused  by  workmen 
who  had  erected  a  scaffold  in  a  street  manhole,  which  is  85  ft. 
deep,  to  repair  the  side  walls  at  a  point  35  ft.  below  the  street 
level.  Here  four  laterals  6x21/2  ft.  in  size  enter  the  manhole 
shaft.  The  men  had  lighted  a  candle  and  stepped  from  the 
scaffold  into  one  of  the  laterals,  when  a  blue  flame  circled 
about  their  feet  and  shot  down  the  shaft.  An  explosion  fol- 
lowed immediately,  by  which  the  scaffold  was  destroyed,  but 
the  men  escaped  unharmed.  The  explosion  was  felt  for  a 
block    each    side    of    the    sewer,    and    several    manhole    covers 


Well-  ilirii\\ii  upward.  A  wheet  of  (lame  and  smoke  was 
(•milled  liiim  Hie  outlet  at  the  river.  Thr-  explo.sion  apparently 
wuH  due  to  an  accumulation  of  gaHOH,  probably  gasoline  vapor 
I'lom  Karagcs  and  cleaning  e.stabllHhmentH.  The  workmen 
had  noticed  no  odor  of  gaHoline.  It  Is  probable  that  the 
lighter  gases  rising  In  the  Third  St.  manhole  acted  as  a  fuse 
and  ignited  an  eX])loHiv('  mixture  of  gasoline  vapor  and  air 
ill  the  tunnel  below.  The  Hwlnging  gate  at  the  Hcwcr  oullct 
was  closed,  as  is  customary  in  winter  time,  to  shut  off  cold 
air  currents.  The  catchbasins,  which  ai-(^  untrapped,  had 
also  been  shut  off  at  theii-  connection  with  the  manholes  in 
order  to  pi-evenf  the  vapors  of  ccmdensation  rising  from  the 
sidewalk  inlets  on  the  street,  for  these-  are  looked  upon  by 
I  he  public  as  obnoxious  fi'om  the  fact  that  they  com('  out  of 
the  sewers.  The  conditions  were  also  very  much  aggravated 
by  a  heavy  atmosphei-e  outside.  The  tunnel  was  originally 
iiiilined;  but  as  the  softer  rock  disintegi'ated,  repairs  were 
made  by  lining  these  places  with  sewer  brick.  This  brick- 
work was  damaged  to  some  extent. — George  H.  Herrold,  St. 
Paul,  Minn. 

An  AM  to  ReservoIr-StoraKC  .Studies — In  studies  of  natural 
or  artificial  reservoirs  for  stoi-age  purposes,  it  frequently  i.s 
necessary  to  determine  the  rise  or  fall  in  the  surface  level, 
due  to  certain  rates  of  outflow  and  inflow.  If  the  outflow  is 
not  constant  for  the  varying  levels,  the  required  rise  or  fall 
due  to  a  given  inflow  is  ordinarily  arrived  at  by  a  laborious 
trial  method  until  a  balance  is  reached  between  the  various 
factors.  For  illustration  of  the  method  herein  described,  let 
a  reservoir  of  100  sq.mi.  be  assumed,   with  a  discharge   curve 
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Irrflow  in+o  Reservoir,  Thousand  Cubic  fee+  per  Second 
(Nega+ive  Inflow  deno+es   Evapora+ion  or  Seepage   Lossj 

CHART  FOR  DETERMINING  CHANGE  IN  SURFACE  LEVEL 
OF  RESERVOIR 

as  shown  by  the  heavy  line  in  the  figure.  The  theoretical 
rate  of  inflow  (including  rainfall  on,  and  evaporation  and 
seepage  from  the  reservoir)  is  equal  to  the  average  rate  of 
outflow  from  the  reservoir  plus  or  minus  the  rate  produced 
by  the  rise  or  fall  in  the  surface  level  over  the  given  period. 
By  assuming  several  initial  levels  within  the  limit  of  prob- 
able requirements,  and  several  rates  of  rise  and  fall  during 
a  period  of  15  days,  the  corresponding  inflow  is  determined, 
upon  which  the  remaining  curves  in  the  figure  are  based. 
In  using  such  a  chart  the  above  process  is  merely  reversed. 
Given  any  inflow,  and  a  certain  reservoir  level  at  the  begin- 
ning of  the  period,  the  rise  or  fall  during  the  period  may  be 
directly  taken  off.  For  a  level  of  102  and  an  inflow  of  10,000 
sec-ft.,  the  reservoir  will  rise  1.25  ft.  during  the  half  month. 
The  chart  may  be  constructed  for  any  shape  of  outflow  curve, 
and  for  any  period  of  time,  and  where  there  are  a  consid- 
erable number  of  computations  to  be  made  it  will  prove  a 
time-saver. — George  M.  Shepard,  Assistant  Engineer  with 
Adolph    F.    Meyer    (Consulting   Engineer),    Minneapolis,    Minn. 

Brick     Pavements     Versus     Traction-Engine     Parades — We 

have  about  32,000  sq.yd.  of  brick  pavement  in  Billings,  Mont., 
all  laid  in  1910.  After  the  brick  had  been  in  service  about  a 
year,  there  was  a  convention  of  traction-engine  manufactur- 
ers; and  they  had  a  big  parade  in  town,  and  the  citizens  of 
course,  were  all  worked  up  because  the  Billings  Boosters 
wanted  to  keep  these  people  in  town.  So  they  decided  to 
have  the  parade  up  Montana  Ave.  and  over  the  bricks,  and 
they  came  up  to  the  city  hall  and  asked  if  it  would  be  satis- 
factory to  do  this,  and  the  city  engineer  said  it  would  not. 
One  of  the  principal  Boosters  said,  "We  don't  want  any  grass 
to  grow  on  our  streets;  wear  out  these  bricks,  and  we'll  put 
down  some  more."  As  a  matter  of  fact,  the  traction  engines 
used  our  bricks  pretty  severely,  and  we  have  had  quite  a  lot 
of  trouble  because  of  this  traffic. — John  Edy,  Highway  Engi- 
neer,  Billings,   Mont. 
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Chief  of  Engineers'  Report  on  Seacoast 
Defenses  of  the  United  States 

As  a  result  of  the  discussion  on  national  preparedness 
during  the  past  year  or  more,  it  has  become  generally 
known  that  the  fortifieations  on  which  the  United  States 
relies  for  the  defense  of  its  principal  seaports  are  very 
far  from  constituting  the  complete  protection  against 
attack  by  a  hostile  force  that  the  general  public  has 
hitherto  supposed.  Especial  interest,  therefore,  attaches 
to  the  remarks  on  coast  defenses  in  the  annual  report  of 
Gen.  William  M.  Black,  Chief  of  Engineers,  just  issued. 

Few  realize,  probably,  that  the  existing  coast  defenses 
of  the  United  States  were  planned  by  a  board  that  made 
its  report  in  188(5,  thirty-one  years  ago.  It  is  true  that 
twenty  years  later  a  second  board,  of  which  ex-President 
William  H.  Taft,  then  Secretary  of  War,  was  the  head, 
reviewed  the  coast  defenses  of  the  country  and  recommend- 
ed various  additional  works ;  but  the  greater  part  of  that 
board's  recommendations  had  to  do  with  such  accessories 
as  fire  control,  provision  of  searchlights,  power  plants, 
defenses  by  submarines,  mines,  etc.,  rather  than  with  the 
construction  and  location  of  new  fortifications. 

The  fortifications  planned  by  the  board  of  1886  were 
adequate  for  that  day,  but  there  have  been  revolutionary 
changes  in  the  conduct  of  warfare  in  the  thirty  years 
since.  The  European  War  has  made  these  changes  mat- 
ters of  common  knowledge  at  the  present  day.  General 
Black  says  in  his  report: 

When  designed  and  constructed,  our  seacoast  batteries  were 
thoroughly  modern;  but  the  work  of  battery  construction  has 
in  the  past  few  years  been  aUowed  to  practicaUy  cease  and  has 
not  kept  pace  with  the  recent  progress  in  naval  development. 

It  cannot  be  too  emphatically  stated  that  the  art  of  fortifica- 
tion must  continually  grow  to  keep  pace  with  the  new  dis- 
coveries which  give  it  special  advantages  or  to  meet  and 
offset  progress  in  the  development  of  naval  vessels  against 
which  the  forts  are  expected  to  contend.  In  locating  and 
designing  batteries,  the  range  and  i)ower  of  the  naval  guns 
must  be  given  consideration,  and  unless  our  fortifications  are 
to  become  obsolete,  changes  in  any  of  the  elements  of  naval 
defense  must  be  met  by  corresponding  changes  in  seacoast 
batteries. 

These  changes  must  in  most  cases  consist  in  the  construc- 
tion of  absolutely  new  batteries  in  new  locations.  The  older 
batteries  were  necessarily  designed  and  located  so  as  to  obtain 
the  maximum  effect  with  guns  of  a  certain  range.  If  more 
powerful  and  longer-range  guns  were  mounted  in  these  older 
batteries,  a  large  proportion  of  this  increased  power  and  range 
will  in  most  cases  be  lost. 

In  discussing  the  present  condition  of  our  seacoast 
batteries  it  must  be  remembered  that  the  chain  of  de- 
fense which  prevents  a  hostile  force  from  successfully 
attacking  a  seaport  is  no  stronger  than  its  weakest  link; 
and  the  guns  and  fortifications  at  the  entrances  to  our 
seacoast  harbors  are  not  the  weakest  link  in  this  chain 
of  defense.  It  has  long  been  proverbial  in  military  sci- 
ence that  ships  cannot  successfully  attack  fortifications. 
This  was  proved  by  experience  in  the  Spanish  War  and 
in  the  Eusso-Japanese  War,  and  notably  in  the  present 
war  by  the  unsuccessful  attempt  to  capture  Gallipoli.  Al- 
though our  seacoast  batteries  fall  short  of  what  they 
should  be  to  cope  with  the  latest  type  of  naval  vessels. 


it  is  pi'obal)le  that  a  hostile  force  would  choose  other 
means  of  reducing  them  than  direct  gunfire.  Concerning 
this,  General  Black  says: 

Experience  has  shown  that  a  direct  attack  of  land  fortifi- 
cations from  the  sea  is  so  hazardous  to  the  attacking  fleet 
and  so  rarely  successful  as  not  to  be  undertaken  under  oidi- 
nary  circumstances.  The  attack  usually  is  made  from  the 
land  by  an  expeditionary  force  placed  on  shore  at  a  point 
distant  from  and  not  covered  by  harbor-defense  guns.  Such 
an  attack  would  be  supplemented  by  attacks  from  the  air. 

Adequate  preparation  for  defense  against  these  attacks 
has  not  yet  been  made.  Mobile  army  forces  must  be  availaljle 
on  the  exposed  frontier  in  numbers  sufficient  to  provide  for 
patrols  along  the  shores,  for  outposts  to  reinforce  the  patrols 
and  for  a  reserve  close  enough  to  reach  the  threatened  point 
before  any  large  .enemy  force  can  be  debarked  and  can  secure 
its  position  by  intrenching.  Field  artillery  of  all  classes  must 
be  provided;  armored  trains,  with  and  without  heavy  ordnance, 
must  be  provided  for  the  patrol  of  exposed  coasts  bordered  by 
railways;  and — equally  important — anti-aircraft  guns  must  be 
provided  in  numbers  for  protection  of  our  fixed  military  utili- 
ties against  destructive  attacks  from  the  air.  Comparatively 
little  has  as  yet  been  done  along  these  lines. 

This  statement  of  the  danger  which  would  threaten 
American  seacoast  cities  in  case  of  attack  by  a  hostile 
force  is  of  course  not  new;  but  to  have  it  thus  authori- 
tatively stated  l)y  the  Chief  of  Engineers  of  the  Army 
should  end  all  controversy  as  to  the  facts  of  the  case. 


Engineers  Discuss  Americanization 

It  is  significant,  surely,  of  a  revolutionary  change  in 
social  standards  and  ideals  when  one  of  the  most  famous 
mansions  of  New  York  City,  which  once  represented  all 
that  was  most  exclusive  in  ultrafashionable  society,  opens 
its  doors  to  a  great  gathering  of  American  engineers, 
not  as  a  purely  so<dal  affair  but  to  discuss  the  methods 
by  which  engineers  may  take  a  leading  part  in  the  task 
of  making  foreign  immigrants  into  real  American 
citizens. 

Mr.  and  Mrs.  Vincent  Astor  gave  a  dinner  last  Friday 
evening,  at  the  Astor  residence  on  Fifth  Avenue,  to  170 
prominent  members  of  the  American  engineering  pro- 
fession, in  cooperation  with  the  Committee  on  Immigra- 
tion of  the  National  Chamber  of  Commerce.  Last  year 
several  luncheons  were  given  by  Mr.  and  Mrs.  Astor  and 
other  leaders  of  New  York  society  in  connection  with 
(he  organization  of  a  committee  to  ])rovide  plans  for 
i)etter  housing  facilities  for  the  poorer  classes  of  in- 
dustrial workers.  This  is  considered  one  of  the  most 
y)ractical  steps  in  Americanizing  the  immigrants  from 
foreign   lands. 

The  question  may  fairly  be  asked,  what  are  the  prac- 
tical  things  that  the  engineer  can  do  to  further  the 
work  of  creating  a  true  American  spirit  in  tho.se  who 
come  to  this  country  from  foreign  shores,  and  also,  as 
was  brought  out  by  one  of  the  after-dinner  speakers  last 
Friday  night,  among  the  many  natives  of  America  who 
are  sadly  lacking  in  any  realization  of  responsibility  for 
their   citizenship. 

To  fully  answer  this  question  would  require  a  volume ; 
lit  this,  at  least,  can  be  said,  that  engineers  as  a  class 
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lire    ill    IcMsl    iis    liilly    alive    li>    their    duties    as    pal  I'ml  ic 
eiti/eiis  as  are  the  men  of  any   profession  m-  occnpation. 

A  lint'  illiistratiiin  of  the  patriotic  spun  anionic-  en.ni- 
lUH'rs  was  the  prompt  anil  lieart\  response  of  the 
eiii;'iiUHMMn,u'  profession  lo  ihe  appeal  for  aid  made  hy  I  he 
Xaval  Consult  I iii^-  Txiard  last  year  in  prepariiiu  the 
invcntoi'V  of  Anu'riean  nianufael  uriiii^-  industries.  An- 
tithei'  illustration  is  I  he  widespread  int(>rest  shown  hy 
enu-iiieers  in  the  eourses  of  leetures  on  military  IraiiiiiiL;' 
111  the  praetiei'  camps  ami  other  movements  of  the  past 
vear  ainuMJ  to  arouse  Americans  to  a  heller  eoui-eptioii 
of  their  national  duty. 

l*ji_ii-ineers  are  well  aware  that  tli(>  ueneral  treatment 
of  immigrants  I'lnployed  on  construction  work  or  in  fac- 
tories has  until  recently  l)een  open  to  criticism  from  many 
points  of  \  iew.  .\  j^rt'at  chan<;c'  in  these  coiulitions  has 
already  l)een  hrouiiht  al)out.  partly  through  the  initiati\(' 
of  .some  of  th(>  lari>-e  employers  of  hihor.  ])artly  through 
ihe  admii'ahle  work  done  hy  the  international  Youn.i^- 
Men's  Christian  .Vssociation  in  di'velopiiii;-  cour.^^es  of 
instruction  in  "'hunian  enp-ineerinii"  in  the  leadiii,^- 
eng-inoering'  schools,  and  partly  as  the  result  of  conditions 
in  the  lahor  market. 

Tt  is  unfortunately  true,  liowever,  that  on  many  classes 
of  work  for  which  the  eiif^ineer  hears  res])onsihility, 
those  who  liold  the  purse  string's  liave  i)laced  so  much 
emphasis  on  efficiency  and  economy  that  there  has  been 
no  time  or  money  left  to  devote  to  the  work  of  hetterino- 
the  condition  of  the  human  heings  who  are  employed. 
Where  conditions  are  such  that  the  en<i'ineer  can  do 
something  practical  for  the  men  under  his  direction,  he 
will  generally  he  found  ready  to  take  the  lead  in  this 
most  important  work. 

m 

Inadequate  Railway  Terminals  and  the 

High  Cost  of  Living 

A  joint  report  has  recently  been  made  on  food  su]v 
plies  and  prices  for  New  York  City,  by  three  connnit- 
tees — one  appointed  hy  Governor  \Yhitman  of  New  York, 
another  by  the  New  York  Legislature,  the  third  hy 
^Fayor  IMitchel  of  New  York  City.  In  a  chai)ter  of  this 
report  dealing  with  the  relation  of  the  means  for  trans- 
lH)rtation  to  high  prices  for  food  the  committee  says : 

It  has  been  estimated  that  it  costs  very  much  more  to 
transport  a  pound  of  food  from  the  point  where  it  lands  on 
reaching-  New  York  to  the  home  of  the  consumer  than  it  does 
to  brins  it  by  rail  all  the  way  from  Buffalo  to  New  York.  The 
present  inadequate  track,  yard  and  terminal  facilities  of  the 
New  York  Central  R.R.  are  serious  handicaps  to  the  producer 
in  the  marketing  of  food  products.  A  thousand  or  more  cars 
at  a  time  are  often  held  up  north  of  Spuyten  Duyvil.  The 
\ards  at  130th  St.,  60th  St.  and  30th  St.  are  so  inadequate  as 
often  to  cause  150  to  200  cars  of  prodxice  at  a  time  to  be  held 
on  back  tracks  awaiting  placement  on  team  tracks.  Cars 
loaded  with  produce  are  sometimes  detained  in  these  yards  on 
an  average  of  five  days  beyond  the  free  time  of  two  days.  The 
consequence  is  a  lai'ge  additional  expense,  a  shortage  of  prod- 
uce cars  and  the  issuing  of  embargoes,  with  such  demoraliza- 
tion that  farmers  often  hesitate  to  ship  to  New  York  City  and 
endeavor  to  seek  markets  outside  the  state.  Similar  condi- 
tions exist  with   practically  all   the   transportation   companies. 

There  is  no  question  as  to  the  facts  that  the  com- 
mittee recites,  but  the  question  how'  to  solve  the  diffi- 
culty is  one  not  easy  to  answer.  The  New  Y'ork  Central 
has  made  plans  for  expending  some  $50,000,000  to  pro- 
vide better  means  for  bringing  its  freight  and  passenger 
traffic  into  New  Y^ork  City  on  its  west-side  lines.  Some 
experts  who  have  studied  this  problem,  however,  believe 
that  wbf^n  the  interest,  ta.xes  and  sinking-fun(J   charges 


on  llii>  hiii:e  iii\eslmeid  arc  iiicliuled.  Ihe  cost  of  handling 
cars  on  ihe  Niw  ^  ork  (!enlrar-  new  west-side  line.--  can 
liardiv  he  less  than  at   pi'eseiit. 

The  delavs  due  to  congestion  mav  indeed  he  reniedieil 
for  a  while:  hiil  it  will  he  no  \eiy  long  time,  presumahU. 
hefore  the  eapaeily  of  these  terminals  also  will  he  reached 
and  exceeded.  I'rohahly  there  is  no  really  cheap  way  of 
handling  freight   cars  on    Manhattan    Island. 

It  is  dillicull  to  propose  anythini;  better  for  the  trallic 
from  ihe  north  o\cr  the  .Xew  York  Central  lines,  ad- 
mittedly. To  the  westwai'd.  howcNcr,  in  .Xew  .lersey, 
tliei'c  is  still  plenty  of  room  foi'  aile(piate  railway  term- 
inals, which  would  he  much  iiearei'  to  the  congested 
regions  of  iXew  ^'ork  that  must  he  supplied  with  food 
than  are  the  n])town  yards  of  the  New  York  Central. 
Such  a  solution  is  dependent,  manifestly,  on  more  ade- 
(|uate  means  of  crossing  the  Noiih  IJiver;  and  the  problem 
of  bridges  or  additional  tunnels  there  is  one  that  is  n;- 
ceiving  increased  attention. 

'3] 

Automobile-Engineering    Development 

The  American  Society  of  Automobile  Engineers  held 
its  annual  meeting  on  Jan.  11  in  the  auditorium  of  the 
Engineering  Societies  Building.  This  society,  which  was 
not  dreamed  of  when  that  building  w'as  constructed  a 
dozen  years  ago,  has  now  a  membership  of  over  2000;  and 
it  filled  the  auditorium  with  such  a  large  audience  as 
has  seldom  been  assembled  there  at  any  technical  meeting, 
even  of  the  great  national  engineering  societies.  The 
]>apers  j)resented  at  the  meeting  w^re  as  scientific  in  their 
character  and  as  well  entitled  to  rank  as  engineering  liter- 
ature as  are  the  i)a])ers  read  before  any  of  the  older  na- 
tional societies. 

In  the  early  days  of  the  automobile  it  used  to  be  pre- 
dicted that  its  coming  was  a  ])assing  fad  and  that  it  would 
disappear  as  quickly  when  the  fashion  changed  as  did 
its  predecessor,  the  bicycle.  Few^  wouhl  be  found  today  to 
take  this  su]ierficial  view.  The  engineers  of  the  automo- 
liile  industry  who  are  applying  mechanical  ])ower  to  road 
locomotion  are  dealing  with  as  great  a  problem  and  are 
devoting  vastly  more  scientific  methods  to  its  solution 
than  did  the  engineers  of  eighty  years  ago  who  api)lied 
mechanical  jiower  to  railway  transportation. 

The  motoi-  vehicle  is  already  ])roducing  social  and  eco- 
nomic changes  quite  com])arable  with  those  wrought  by 
the  locomotive.  The  ra])id  growth  of  the  industry  is  the 
most  amazing  ilhistration  the  world  has  ever  seen  of  the 
possibilities  in  the  large-scale  manufacture  of  machinery. 

Ill  the  commercial-vehicle  field  the  di.splacement  of  the 
horse  has  been  slower;  but  the  last  two  years  have  seen 
a  great  advance  in  the  use  of  the  motor  truck  and  de- 
livery car.  The  high  price  of  feed  and  of  horses  since 
the  war  began  has  stimulated  the  demand  for  motor 
\ehicles.  The  business  is  also  ra})idly  developing  of  trans- 
forming second-hand  ])leasure  cars  into  commercial  ve- 
hicles. The  farm  tractor  is  being  rapidly  develojied  and 
im])ro\cd  to  a  ])oint  where  it  wall  become  a  much  stronger 
competitor  of  the  horse. 

A  question  that  has  i)een  .seriously  rai.sed  many  times 
during,  the  past  two  years  is  whether  a  limit  to  the  de- 
^elopment  of  the  motor  vehicle  will  not  be  set  by  the 
lack  of  fuel  to  supply  the  enormous  and  rapidly  increasin  > 
demand.  That  higher  prices  for  motor  gasoline  ai'c  in- 
evitable is  generally  agreed  by  those  qualilied  to  j'ldge. 
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Present  prices  of  crude  petroleum  in  Eastern  fields  are 
lii<^lu>r  than  have  ever  before  been  recorded.  A  large 
proportion  of  the  newer  oil  fields  produce  heavy  as- 
phaltum  oils,  from  which  only  a  small  percentage  of  gas- 
oline can  be  extracted. 

The  first  solution  of  the  problem  of  fuel  supply  will 
doubtless  be  through  the  use  of  heavier  oils.  With  the 
motor  boat  and  the  farm  tractor,  the  use  of  kerosene  is 
already  practicable.  On  many  commercial  automobiles 
no  very  great  changes  in  construction  will  be  required  to 
make  possible  the  mixture  of  a  large  percentage  of  kero- 
sene with  the  gasoline. 

The  operation  of  the  motor  vehicle  is,  moreover,  not 
wholly  dependent  on  gasoline.  Even  at  present  prices  of 
motor  fuel  the  storage-battery  vehicle  is  an  important 
competitor  of  the  ga.soline  motor  truck  and  pleasure  car. 

Another  possible  competitor  for  the  gasoline  vehicle  is 
the  steam  car.  At  the  recent  New  York  Automobile  Show 
the  exhibit  that  attracted  the  greatest  amount  of  atten- 
tion was  the  new  steam  automobile  which  has  been  de- 
veloped by  Abner  Doble,  of  California,  an  engineer  who 
has  been  a  prominent  figure  in  water-development. 

Among  the  novel  features  of  the  Doble  steam  car  are  a 
sectional  water-ti;be  boiler,  with  autogenous-welded 
joints,  which  is  claimed  to  be  so  rugged  and  to  have 
so  small  a  water  volume  that  steam  pressure  can  be  raised 
in  one  minute  after  lighting  the  fire.  Kerosene  serves 
for  fuel,  ignited  by  a  spark ;  and  a  slow-speed  uni-flow  en- 
gine is  used,  connected  to  the  rear  axle  so  that  a  large 
part  of  the  mechanism  of  the  gasoline  automobile — 
clutch,  transmission  gear,  etc. — is  eliminated.  Fuel  econ- 
omy practically  equal  to  that  of  a  gasoline  car  is  claimed. 

It  will  be  obvious  that  the  steam  motor  vehicle  has 
much  greater  possibilities  in  the  ap])lication  of  low-grade 
fuels  than  the  car  driven  by  a  gasoline  engine.  The  ad- 
vance in  the  price  of  gasoline  will  therefore  give  a  stim- 
ulus to  the  development  of  the  rival  system.  It  may 
fairly  be  concluded  that  the  application  of  mechanical 
power  to  road  transportation  will  not  come  to  a  halt  be- 
cause of  lack  of  fuel. 


Salaries  of  Government  Engineers 

Interesting  sidelights  on  the  compensation  of  engineers 
in  the  Federal  Government  service  are  contained  in  the 
1916  annual  report  of  the  Superintendent  of  the  'United 
States  Coast  and  Geodetic  Survey.  He  prefaces  his  plea 
for  increases  in  salaries  for  the  survey's  hydrographic 
and  geodetic  engineers  by  the  following : 

The  old  theory  about  the  civiHan  appointments  in  the 
Government  was  that  any  man  was  fortunate  who  retained 
his  job  for  more  than  four  years,  however  insignificant  the 
position  and  however  smaU  the  pay.  This  was  in  the  days 
before  it  was  found  necessary  to  enact  civil-service  laws  and 
put  them  into  effect.  Now  the  Government  considers  itself 
very  fortunate  if  it  can  retain  experts  in  its  service  for  more 
than  four  years  at  salaries  much  smaller  than  those  ruling  in 
similar  work  in  private  life. 

The  Government  is  the  largest  single  employer  of  skilled 
labor  (for  the  sake  of  argument,  calling  all  who  work  for 
salaries  or  wages  laborers)  in  the  country.  It  is  also  the 
most  inefficient  employer.  It  sees  15  or  a  larger  per  cent,  of 
its  skilled  employees  leave  each  year.  These  are,  as  a  general 
rule,  the  most  able  and  most  efficient  ones.  The  least  able 
ones  remain,  and  on  account  of  long  and  faithful,  but  many 
times  not  notably  efficient,  service  they  reach  the  highest 
salaries. 

The  report  then  outlines  the  difficulty  in  keeping  Sur- 
vey officers:     In  the  six  years  since  1909,  out  of  a  total 


of  99  field  officers  66  have  resigned  their  positions.  This 
does  not  include  any  vacancies  on  account  of  death. 
Nearly  all  resigned  to  take  up  work  paying  higher  .salaries 
or  with  prospects  of  an  increased  income,  or  because  of 
the  hardships  incident  to  the  life  of  a  field  officer  in  the 
Survey. 

The  report  contains  the  accompanying  table  of  com- 
parative average  salaries.  The  conclusion  stated  is  that 
the  Coast  and  Geodetic  Survey  officers  are  the  poorest 
paid  of  any  of  the  Government  engineers  and  that  Govern- 
ment employees  as  a  whole  are  poorly  paid. 

CO.MPARATIVE  SALARIES  OF  ENGINEERS 

Average 
SerWce  Pay  Reference 

American  Society  of  Civil  Engineers*.     $4,141   Report  of  comniittce  of  society, 

January,  1917 
4 1  civil  engineers.  United  States  Navy        3,429    1916  Estimates,  p     1078 
226  engineers.  United  States  Army  3,008   1916  Estimates,  p.  292 

Geologists,   Geological  Survey   (73  an-      2,130   1916  Estimates,  pp.  791-798 

nual  employees) 
Topographers,    Geological    Survey    (57      2,164   1916  Estimates,  p.  792 

annual  employees) 
Bureau  of  Mines  (34  annual  employees)       2,662    1916  Estimatos,  p.  806 
Patent  Office  (396  annual  employees)  .  .       2,019    1916  Estimates,  p.  95 
Hydrographic   and   geodetic   engineers,       1,720    1 9 1 7  Sundry  Civil  Act 
Coast  and  Geodetic  Survey  (104  an- 
nual employees) 
Hydrographic  and  geodetic  engineers,  if       1,900    1918  Estimates 
granted  increase  requested  (152  an- 
nual employees) 
*The  Survey  report  gives  the  average  of  the  1915  rei  ort  of  the  Am.  Soc  C.E. 

In  interpreting  these  figures,  however,  there  are  several 
points  not  mentioned  in  the  Coast  Survey  report  whic'h 
it  is  necessary  to  know  to  make  a  fair  comparison.  First, 
the  Government  salaries  include  everyone  and  are  real 
averages,  while  the  American  Society  average  undoubtedly 
includes  a  larger  proportion  of  the  higher-salaried  men 
than  of  the  lower-salaried  ones.  One-third  of  the  mem- 
bers made  no  returns,  and  if  this  third  were  the  low- 
salaried  third,  as  it  is  permissible  to  asume,  the 
general  average  would  be  much  reduced,  if  this  average 
were  made  comparable  with  the  Government  figures 

Again,  many  Government  engineers  are  allowed  regu- 
lar sums  for  subsistence  when  away  from  headquarters. 
Coast  Survey  officers,  for  instance,  are  allowed  $2  50  per 
day  when  acting  as  chiefs  of  parties  and  in  the  Philip- 
pines. All  other  officers  are  allowed  $2,  except  aboard 
ships  on  our  own  coasts,  where  the  allowance  is  $1  per 
day.  These  sums  are  paid  outright,  and  they  are  not 
necessarily  actual  living  expenses.  An  officer  who  spends 
nine  months  a  year  in  the  field  as  chief  of  a  geodetic  or 
a  hydrographic  party  may  thus  have  a  salary  of  $1800  per 
annum  and  a  commuted  subsistence  allowance  of  2 TO  X 
$2.50  ■■=  $675,  or  a  total  income  of  $2475.  In  reporting 
his  professional  income  to  the  American  Society  he  could 
properly  give  $2500,  while  the  remuneration  of  the  same 
individual  appears  in  the  Government  table  as  $1800. 

If  the  Coast  Survey  finds  it  hard  to  fill  up  its  roster 
of  officers,  these  facts  should  be  just  as  widely  published 
as  the  others.  Moreover,  it  is  certainly  unjust  to  the 
many  able  and  efficient  officers  now  in  the  service  to 
state  tliat  "the  least  able  employees  reniain."  Many  a 
young  fellow  goes  into  the  Coast  Survey  for  the  specific 
purpose  of  getting  a  year  or  two  of  its  training  and  then 
quitting. 

Like  every  other  organization,  the  real  working  per- 
sonnel of  the  Survey  represents  the  survival  of  the  fittest 
— those  who  love  the  work  for  the  work's  sake;  these  are 
the  real  workers  in  all  professions.  That  their  salaries 
are  low  and  should  be  increased  to  meet  modern  living 
conditions  is  only  too  true,  but  the  same  holds  true  of  a 
large  pro])ortion  of  the  salaried  men  in  many  callings,  es- 
pecially those  in  scientific  pursuits. 
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The  Ohio  C'onservancy  Act 

sir — In  "KimineeriuK  News,"  Dec.  21,  1916,  p.  lliH),  Clomena 
Horsi'hel  criticizos  th(>  Oliio  Conservancy  Act.     He  benin.s: 

Lot  ns  biiolly  review  the  ;u-t.  It  provides  for  the  iijipoint- 
nieiit  ill  :inv  county  ol"  commissioners.  Note  tliat  two  mistiiUes 
liave  alreaJlv  l)een"  maile,  for  (1)  County  lines  arc  no  proper 
lioundarv  of  jurisdiction  in  matters  ol'  eiiKineerinn  construc- 
tion, cspei'ially  not  lor  Mood  protection;  (2)  nor  is  an  emer- 
Kenc\  commission  ol'  laxinen  a  proper  bod>-  to  oveisee  to  the 
liest  advantaKC  tlie  design,  construction,  operation  and  main- 
tenance of  such  worlvs. 

I'nfortunately  neitlier  of  these  two  statements  is  true. 
The  law  provides  for  the  org:anization  of  conservancy  districts 
entirely  regardless  of  county  lines.  The  fact  that  the  Upper 
Scioto  Conservancy  District,  with  which  Mr.  Herschel  had  a 
brief  acquaintance,  accidentally  lies  in  a  single  county  may 
have  led  him  to  reach  his  cbnclusion  without  having  read  the 
act  Itself. 

Under  the  act  a  conservancy  district  becomes  a  corporate 
body  governed  by  a  board  of  directors  much  as  a  railroad  com- 
pany is  governed.  To  call  a  body  of  directors  laymen  because 
they  are  not  engineers  is  to  assume  that  such  a  district  has 
no  functions  except  those  of  an  engineering  nature,  just  as  in 
a  similar  case  we  might  assume  that  all  the  functions  of  a 
railroad  are  engineering  functions  and  that  therefore  a  board 
of  directors  not  consisting  of  engineers  would  be  a  board  of 
laymen. 

Mr.  Herschel  also  states  that  the  law  should  "operate  on 
drainage  areas  and  not  counties  or  parts  of  counties  or  on 
parts  of  drainage  areas."  This  is  an  academic  statement  which 
falls  completely  when  examined  in  detail.  Is  a  drainage  aiea 
the  Ohio  River  with  its  branches,  or  the  Miami  River  and  its 
branches,  or  one  of  the  branches  of  the  Miami  River?  Must 
we  assume  that  until  an  entire  drainage  area  on  a  river  is 
ready  for  improvement  no  part  of  this  area  can  be  improved'? 
Can  no  marsh  be  drained,  can  no  city  be  i)rotected,  except 
through  an  organization  comprising  the  entire  drainage  area? 
Theon^tically  this  is  a  fine  ideal,  but  those  who  have  watched 
the  actual  develoi)ment  of  our  Western  States  know  that  it  is 
impossible — and  the  engineering  profession  gains  in  prestige 
and  influence  in  proportion  as  it  realizes  what  methods  are 
effective  and  possible  in  public  improvement  and  keeps  away 
from  schemes  which  are  entirely  impracticable.  To  confine 
any  large  drainage  area  in  Ohio  to  a  single  organization  re- 
(juiring  the  action  of  the  entire  organization  to  bring  about 
any  improvement,  whether  that  improvement  be  a  village 
ditch  or  a  great  flood-prevention  works,  would  result  in  pre- 
venting entirely  the  effective  operation  of  a  water-control 
code.  The  Ohio  Conservancy  Act  very  wisely  provides  that 
the  determination  as  to  whether  an  entire  drainage  area,  or 
only  a  part  of  it,  should  be  included  in  a  conservancy  district 
should  be  made  upon  the  facts  presented  in  each  particular 
case  and  not  upon  any  theoretical  assumption  made  in  the 
statute   itself. 

The  writer  thoroughly   agrees  with  Mr.   Herschel   that; 

We  are  approaching  the  day,  if  it  is  not  already  here,  when 
permanent  organizations  for  the  construction  and  care  of  all 
public   works  will   have   to  be   provided   for. 

Whether  it  is  time  for  such  an  organization  in  any  state 
can  only  be  determined  by  a  knowledge  of  conditions  in  that 
state.  In  general  it  is  true  that  unless  a  need  for  such  an 
organization  is  felt  before  such  an  organization  is  created,  its 
creation  is  apt  to  be  a  matter  of  politics.  In  one  state  where 
such  an  organization  has  been  created  a  country  newspaper 
editor  has  been  placed  in  charge  of  the  bureau  and  is  acting  as 
consulting  engineer  on  the  reclamation  projects  of  the  state. 
Any  engineer  who  does  not  become  a  part  of  his  political 
organization  is  not  looked  upon  with  favor.  In  another  case 
a  state  officer  who  is  not  an  engineer  and  has  no  training  or 
experience  in  engineering  is  given  charge  of  the  water-control 
functions  within  the  state,  and  has  it  specifically  in  his  power 
to  pass  upon  the  qualifications  of  every  engineer  employed  on 
such  work  within  the  state.  It  has  been  said  that  he  is  using 
this  power  for  definite  political  ends.  These  are  simply  illus- 
trations to  indicate  that  whether  or  not  the  time  has  arrived 
for  the  creation  of  a  state  bureau  depends  upon  local  condi- 
tions, a  knowledge  of  which  is  required  before  an  accurate 
judgment  can   be  expressed. 

In  his  statement  of  engineering  facts,  Mr.  Herschel  is  also 
in   error.     Speaking  of  the  plans  of  the  officials   of  the  Upper 


Scioto  Conservaiuty  District,  Mr.  Herschel  states  that  it  was 
"no  concern  of  theirs  that  this  would  si)oil  thi-  plans  of  the 
Franklin  County  Conservancy  District,  for  they  are  looking 
out  only  I'oi'  tlieir  immediate  clients  oi-  petitioners."  The  fact 
of  the  matter  is  that  the  plans  of  the  two  districts  were  con- 
sidered as  to  the  effect  of  the  upi)er  upon  the  lower,  and  it 
was  found  that  the  work  of  the  uppei'  district,  which  con- 
trolled less  than  10',  of  tile  entire  drainage  area,  would  have 
very  sliglit  cffcrt  upon  the  works  below.  The  plans  of  the 
two  districts   were   worked   out    in    harmony. 

Dayton,  Ohio,  Dec.   30,   1910.  ARTHUR  E.  MORfJAN. 

Good  Roads  Not  an  Invidious  Benefit 
to  Motor  Truck  Owners 

Sir — I  have  read  with  a  good  deal  of  interest  Prof.  C.  C. 
Williams'  letter  to  you  relative  to  duplication  of  transporta- 
tion   facilities,    in    your    issue    of   Jan.    11,    1917,    p.    80. 

As  1  undeistand  it,  I'rofessor  Williams  takes  the  attitude 
that  it  is  unwise  to  build  trunk-line  highways  between 
cities,  but  that  it  w^ould  be  wiser  to  devote  state  moneys  to 
the   building   of   better   highways   locally. 

The  writer  Is  compelled  to  disagree  with  Professor  Wil- 
liams'  conclusions  as  stated  above   for  the   following   reasons: 

There  has  been  an  enormous  growth  in  the  use  of  commer- 
cial vehicles  by  the  fai'mers  to  biing  their  material  to  the 
local  fieight  stations,  and  the  advantages  in  many  instances 
which  acci'ued  in  this  way  encouraged  the  farmer  to  biing 
his  material  direct  to  the  city  markets.  The  writer  has 
noticed  an  exceedingly  large  number  of  motor  vehicles 
employed  in  the  States  of  New  York  and  New  Jersey  by 
farmers,  bringing  in  garden  produce  to  city  markets  from 
distances  up  to  50  mi.  It  would  not  pay  the  farmer  of  course 
to  bring  grain,  oats  and  other  commodities  which  are  staples 
any  such  distance  with  motor  trucks,  if  convenient  railroad 
facilities  were  available,  but  the  railroad  lates  on  pes  ishable 
freight  aie  so  high,  together  with  the  fact  that  the  farmer 
is  enabled  by  the  use  of  motor  trucks  to  deliver  his  garden 
produce  so  much  quicker,'  with  so  many  less  handlings  to 
the  city  market,  that  the  products  arrive  in  much  better 
condition,  thus  being  worth  much  more  money.  Further'  this 
enables  the  far-mers  to  sell  direct  to  the  retailers,  rather  than 
through  jobbers  and  other  middlemen. 

The  summation  of  these  reasons  makes  it  very  advan- 
tageous to  the  farmer  to  utilize  motor'  trucks  instead  of  r'ail- 
roads  for'  gar'den  produce,  and  corr'espondingly  enables  the 
city  dweller'  to  purchase  the  goods  in  better  condition  for 
less  money. 

The  writer-  wishes  to  call  attention  to  the  fact  that  in 
many  instances  railroads  were  projected  through  territory 
where  iiopulation  and  fi'eight  were  very  scarce,  but  where 
futui'e  possibilities  of  development  justified  the  building  of 
the  railroad.  The  same  condition  applies  to  the  building  of 
good  roads  of  such  a  character-  that  they  can  be  utilized  for 
commercial  traffic,  not  only  in  regions  which  are  parallel  with 
r-ailroads,  but  also  regions  where  railroads  are  more  or  le.ss 
remote,  for  some  of  the  railroads  have  reached  the  mental 
state  where  they  are  encouraging  commercial  motor'  trans- 
portation as  feeders  to  their  system. 

While  this  last  statement  would  seem  somewhat  contra- 
dictory, upon  analysis  the  real  underlying  meaning  will 
appear. 

The  writer'  wishes  to  call  attention  to  the  fact  that  in 
most  states  state  funds  are  not  contributed  in  any  degree  to 
the  initial  building  of  new  roads  or  the  maintenance  of  old 
roads,   within   municipalities. 

In  most  instances  railroads  have  been  projected  through 
regions  which  showed  possibilities  of  traffic  developing.  State 
roads  built  through  these  regions  naturally  would  be  of 
service  to  more  people  than  roads  built  through  sparsely 
populated  regions,  except  in  the  case  where  regions  are 
sparsely  populated  owing  to  the  fact  that  they  are  inacces- 
sible, r-ather  than  on  account  of  their  lack  of  fertility. 

There  are  many  fallacies  and  misconceptions  regarding  the 
usage  of  commercial  motor  vehicles,  and  one  of  them  is  that 
the    apparent    attitude    many    people    take   that    operators    or 
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motor  vehicles  are  specially  f:ivor<Ml  wh«n  nood  roail.s  art- 
placed  at  their  disposal. 

It  should  be  distinctly  understood  that  nobody  <jptirat«'S  a 
commercial  vehicle  except  for  utilitarian  purposes  and  that 
the  benefit  which  accrues  fi'om  such  usase,  in  some  .way  or 
othei'  is  beneficial  to  the  people  as  a  whole  and  not  alone  to 
the  person  or  concern  which  operates  these  trucks,  for  the 
same  principal  that  underlies  all  business,  and  that  is,  that 
any  service  rendered  must  be  of  more  value  to  the  purchaser 
than   what  he  pays  for  it.  (JEOKOR  H.   PRIDE. 

132S    Broadway.    New    York    iMly,   .Ian.    I'O.    ]<)17 


Support  of  Quebec  Suspended  Span 

Sir — I  should  like  tt)  submit  as  a  eornnient  on  K.  S.  Foulds' 
letter  in  your  issue  of  Dec.  21,  1916,  the  accompanying  sketch, 
with  the  query,  How  did  pin  C  freeze  in  the  horizontal  posi- 
tion? This  query  will  l)e  understood  Ity  anyone  who  has  fol- 
lowed the  matter  of  the  alleged  stability,  not  strength,  of 
the  Quebec  Bridge  lifting  scheme,  but  a  little  explanation  may 
serve  to  make  it  clearer  to  those  who  have  not  followed  cur- 
rent comments  on  this  disaster. 

A  represents  the  lowest  pin  in  the  suspending  chain  of 
bars  about  which  the  girder  supporting  the  truss  shoe  could 
rock;  B  is  the  pin  car- 
rying the  end  post  of 
the  truss,  and  C  is  the 
longitudinal  pin.  The 
idea  meant  to  be  con- 
veyed by  the  sketch  is 
the  absurdity  of  the 
pin  C  remaining  hori- 
zontal when  the  girder 
supporting  it  was 
lifted,  as  Mr.  Foulds' 
letter  indicated  it 
would,  because  the 
friction  on  the  pin  A 
was  too  great  for  it 
to  rotate  in  spite  of 
•-.he  tremendous  load 
and  the  lever  arm  of 
0.34  in.  and  the  jarring 
due  to  lifting.  These 
pins  ■were  w^ell  pol- 
ished  and  well 
greased.  In  my  judg- 
ment, as  the  girder 
was  lifted  and  jarred, 
the  pin  B  would  rap- 
idly find  its  place  ver- 
tically below  A;  and 
even  if  the  offset  were 
only  a  trifle  over  % 
in.,     as     suggested     in 

Mr.     Foulds'     first     letter,     the     slope     would     be    sufHcient     to 
be  the  sole  cause  of  the  wreck  of  this  bridge. 

EDWARD   GODFREY. 
Monongahela  Bank  Building,  I'ittsburgh,  Penn.,  Dec.  26,  1916. 


Decimal  Angular  Measurements  and 
Centesimal  Division  of  Quadrant 

Sir — Referring  to  a  letter  entitled  "Field-Artillery  Service 
for  Civilian  Engineers,"  in  "Engineering  News"  of  Sept.  21, 
1916,  p.  564,  the  editorial  tail  note  of  that  letter  states:  "TY>e 
incipient  surveyor-invencc;'  coking  for  opportunities  to  intro- 
duce new  methods  ma^,'  ,jOssibly  sec  the  germ  of  a  valuable 
improvement  'n  *he  decimal  system  above  described." 

One  of  the  things  quite  apparent  in  the  discussion  of  the 
method  of  an  artilleryman's  measurement  of  angles  is  that  a 
decimal  measurement  of  angles  is  the  only  one  that  can  be 
performed  with  speed.  Further,  the  time  that  might  be  saved 
by  all  who  measure  angles  ar.:'  compute  trigonometrical  func- 
tions in  all  lines  of  work  by  the  use  of  a  decimal  division  of 
the   circle   would   be   great.      It   seems   that   is   beyond   dispute. 

However,  no  eiigineer  could  be  induced  to  order  instru- 
ments graduated  to  read  decimal  parts  of  the  circle  oi-  quad- 
rant, unless  he  had  at  hand  tables  of  functions  foi-  -such  divi- 
sion, and  tables  to  convert  the  present  system  into  the  decimal 
system  and  vice  versa. 

In  the  1873  "Proceedings"  of  the  British  Asso'.:iation  for 
the  Advancement  of  Science  may  be  found  a  complete  catalog 
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:>f  all  the  inathematical  tables  jiublished  up  to  ihat  lime. 
Two  books  listed  have  tables  for  the  centesimal  division  of 
ihe  quadrant.  They  are:  (1)  "Log  Functions,"  by  Charles 
Horda — that  is,  Charles  de  .Jean;  (2)  Hobert  and  Ideler's  seven- 
place  tables  (published  in  1799).  Concerning  Hobert  and 
Ideler's  tables  the  following  is  said: 

(T.  1.)  Natural  and  logai-ithmic  sine.s,  cosines,  tangents  and 
cotangents  for  the  quadiant,  divided  centesimallv;  functions 
given  for  arguments  from  0.00(101  to  0.03000  of  a  right  angle 
at  inteivals  of  0.00001  of  a,  light  angle,  and  from  0.03000  to 
O..''i0000  at  intei'vals  of  0.00010  to  seven  places,  with  differences. 
Expressed  in  grades  (centesimal  degrees),  etc.,  the  argu- 
ments proceed  to  3*^  at  intervals  of  10",  and  thence  to  50^  at 
intervals   of  1'. 

The  manner  of  calculation  of  the  table  is  fully  explained 
in  the  intioduction,  and  this  adds  much  to  the  value  of  the 
work.  Several  of  the  fundamenta  were  calculated  to  a  great 
many   i)laces.      Two   or   three  constants  are  given   on   page   310. 

B.  Table  of  natural  sines  and  tangent.s  for  the  first  100' 
ten-thousandths  (namely,  for  0.0001,  0.0002,  etc.)  of  a  right 
angle,  t^    ten  places. 

C.  I  '  ur  tables,   expressing   (1)    1°,  2°,   3° 89°;    (2)    1',   2', 

3' r  J";    (3)    1",   2",   3" 59";    (4)    U",   2"',   3"' 59"';  all 

as  deci.nals  of  90°,   to  14  places. 

D.  Three  tables  to  express  (1)  hundredths,  (2)  thousandth.^, 
(3)  ten-thousandths  of  90°,  in  degrees,  minutes  and  second'- 
(sexagesimal). 

E.  Four  tables  to  express  (1)  hours,  (2)  minutes,  (3)  fcr- 
ond.s,    (4)  thirds,  as  decimals  of  a  day. 

F.  Small  table  to  express  decimals  of  a  day  in  hours,  min- 
utes and   seconds. 

[Infortunately,  Hobert  and  Ideler's  tables  do  not  include 
under  Table  1  external  secants  and  versines,  with  differencos 
If  they  did,  they  would  be  complete  enough  and  close  enough 
(with  seven  places)  for  ordinary  engineering  work,  including 
ordinary  triangulation.  One  virtue  they  possess  is  the  differ- 
ences columns.  This  is  very  essential  for  speed  in  interoola- 
tion.  The  arrangement  of  tables,  also,  so  that  functions  that 
may  be  needed  most  often  consecutively  be  listed  togethei-.  is 
another  important  matter.  The  arrangement  of  James  Pryde's 
"Mathematical  Tables"   is   good. 

I  am  unable  to  secure  a  copy  of  Hobert  and  Ideler's  tables 
even  for  inspection.  Possibly  some  of  your  readers  might  be 
able  to  suggest  other  authors  of  similar  centesimal  tables  or 
canons  who  published  their  works  subsequently  to  1873.  1 
should  like  to  know  whether  the  work  of  Hobert  and  Ideler 
may  be  found  in  the  engineering  libraries  in  New  York. 
Apparently  no  copy  can  be  found  in  Washington,  D.  C. 

It  seems  unfortunate  that  the  centesimal  division  of  the 
'luadrant   was  superseded  by  the  sexagesimal. 

VIRGIL  A.   EBERLY. 

Washington,  D.  C,  Jan.  4,  1917. 
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I  NOTES  AND  QUERIES 

'iniMiiiiiiiiiiriMiiiiiiiiiiniiiiiiiiiiMitiitfiiitiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiininiiiMMiiiiii? 

Punipingr  Concrete — An  engineer  having  a  railway  tunnel 
to  line  with  concrete  has  inquired  as  to  the  possibility  of 
pumping  the  concrete  from  a  mixer  plant  at  the  portal  through 
a  delivery  pipe  leading  to  the  forms.  It  is  desired  to  compare 
this  with  the  method  of  mixing  and  delivering  concrete  by 
compressed  air,  which  system  has  been  used  in  a  number  of 
tunnels. 

A  Bridge  Draftsman  Arrested — A  draftsman  going  under 
the  name  of  Robert  J.  MacNoll,  who  was  advertised  for  in 
"Engineering  News"  of  Jan.  4,  was  arrested  in  St.  Louis  on 
Jan.  11  on  charges  of  forgery  and  grand  larceny.  His  arrest 
was  the  result  of  publicity  given  to  his  operations  at  a  meet- 
ing of  the  Engineers'  Club  of  St.  Louis  on  Jan.  10.  From 
such  information  as  has  been  obtained,  he  has  defrauded 
engineers  in  Pittsburgh,  Chicago  and  various  Western  cities, 
anui  will  now  probably   receive   a  penitentiary   sentence. 

An  Attachment  for  AVire  on  Concrete  Fence  Posts  has  been 
devised  by  W.  E.  Mielly,  Engineer  of  the  Contracting  and 
Material  Co.,  Chicago,  and  he  is  anxious  to  know  both  if  the 
method     is    practical    or    if    it    has    been     used    before.       The 

scheme  is  to  embed  a  double 
cone-headed  nail  in  the  post 
about  as  shown  in  the  sketch, 
leaving  one  head  and  a  small 
part  of  the  shank  exposed. 
After  the  post  is  erected  and 
the  wire  stretched,  the  double 
strands  of  the  wire  would  be 
forced  apart  and  ovei-  the  head  of  the  nail.  Mr.  Mielly  says: 
"It  would  have  to  be  made  of  rustless  iron  or  have  a  thick 
coating  of  zinc  applied,  to  make  it  last  as  long  as  the  post. 
I  think  the  cost  would  not  be  greater  than  the  ordinary  staple. 
The  opinion  of  those  who  have  had  experience  along  the  above 
lines  would    be  appreciated." 
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Gypsum-Composition    Roof    Slabs    To 
Be  Used  by  Navy   Department 

'IMic  Hiiiciiii  ol'  ^';ll•(ls  iiiid  Docks,  United  Slutcs  Navy, 
lias  just  iiwiudcd  a  coidiacl  lor  tlu;  roof  of  the  new 
stnictiiial  sho|)  at  the  iiaw  yard  at  Noil'olk,  \'a.,  for  a 
roof  slid)  !()  he  const I'licted  of  <fyi)siiiu  coniposilioii, 
liecause,  accordiiiu'  to  the  ollicial  statonioni,  ol'  l.lu;  savini; 
in  weii^ht.  ol'  structural  steel  result ini;-  from  usiiii>-  a  rool' 
slah  so  much  li«;htei'  than  reinl'oreed  concrete  ami  also 
hecause  of  the  anlici|tated  savino-  Ironi  the  rcnluction  ol' 
lieat  losses  throu<i"h  the  relative  noncouductivity  ol' 
.uypsuin  as  against  conciete.  This  contract  was  let  so 
tliat  tlio  unit  eost  ol*  the  uypsuni  slah  complete  will  l)r 
ahout  22.2r.  ]ier  sii.l'l. 

In  r>ulletin  No.  2^)  of  the  Puhlic  Works  of  the  Navy, 
issued  hy  the  hureau,  there  is  lonsiderahle  space  devoted 
to  the  subject  ol'  gypsum-composition  slab  construction, 
mainly  a  report  of  investigations  made  by  the  l)ureau 
before  deciding  on  the  use  of  the  material  for  the 
l)uilding.  These  inv(>stigations  consist  in  inspections  of 
installations  of  gypsum-composition  slah  construction 
imd  a  loading  test  of  a  typical  floor  slab  made  by  the 
TTnited  States  Burean  of  Standards.  Extracts  an;  given 
below  from  the  reports  of  the  various  installations 
examined. 

Civil  Engineer  George  A.  McKay,  U.S.N.,  inspected 
different  slab  constructions  of  the  Midvale  Steel  Co.,  the 
Baldwin  Locomotive  AVorks  (Eddystone),  Remington 
Arms  (Eddystone).  Pennsylvania  Shipbuilding  l^lant 
((Gloucester)  and  other  installations.  He  reports  partly 
as  follows: 

The  largest  instanation  seen  was  at  Eddystone,  where 
there  are  built  about  22  acres  of  roof  covered  with  gypsum- 
composition  slabs.  Certain  of  these  slabs  have  been  in  use 
for  as  long  as  six  years.  All  slabs  inspected  were  installed 
in  accordance  with  the  table  of  spans,  slab  depths  and  cable 
spacing  and  represented  standard  construction  of  the  Key- 
stone Pireprooflng  Co.  The  superintendents  of  construction 
or  their  assistants  at  the  different  plants  were  interviewed, 
and  all  information  gathered  either  by  inspection  or  by 
interview   was  favoi-able. 

Particular  attention  was  given  to  the  work  being  installed 
on  Ordnance  Machine  Shop  No.  7,  Midvale  Steel  Co.  The  roof 
slabs  were  3  in.  thick,  spans  6  ft.  3  in.,  reinforcement  consist- 
ing of  two  No.  11  wires  3  in.  on  centers,  wires  being  held  down 
in  the  center  of  the  span  by  one  %-in.  round  bar.  This  slab 
is  designed  for  30  lb.  live-load.  Beam  lengths  were  17  ft. 
(!  in.;  the  end  panels  were  stiffened  with  three  li/^-in.  pipe 
struts,  and  the  center  panels  were  stiffened  with  one  IV^-in. 
pipe  strut.  In  the  end  two  panels  there  was  a  6x6-in.  gypsum 
beam,  6  ft.  3  in.  long,  installed  for  further  stiffening  of  the 
end  slabs.  The  gypsum  composition  used  contained  15%  by 
weight  of  wood  chips  and  heavy  broken  shavings.  The  bulk 
of  this  wood  filler,  however,  was  considerable,  so  that  in 
appearance  there  was  apparently  much  more  wood  filler  than 
gypsum. 

The  gypsum  and  wood  chips  were  first  mixed  dry  by  hand 
turning,  similar  to  hand  concrete  mixing,  on  the  ground; 
were  then  loaded  into  sacks,  raised  to  roof  by  elevator  and 
transported  to  the  site  of  the  work,  where  the  mixture  of 
gypsum  and  wood  chips  was  again  mixed  in  a  box,  water 
being  added  at  the  same  time.  The  mixture  was  then  imme- 
diately shoveled  on  the  forms  and  screeded  to  proper  elevation. 

The  company's  force  consisted  of  a  total  of  75  men,  which 
force  laid  7500  sq.ft.  per  day.  There  were  about  12  men  dry 
mixing,  2  meji  on  hoist  and  8  men  for  wet  mixing  and  screed- 
ing.  The  remaining  men  were  employed  placing  reinforce- 
ment and  forms,  stripping  forms  and  on  miscellaneous  work. 
Within  15  min.  after  a  slab  was  poured  it  was  possible  to 
step  upon  it  without  leaving  a  footprint.  A  slab  that  had 
been  poured  at  ft  o'clock  had  the  form  strii)ped  at  11  o'clock. 
Seventeen  men  were  then  put  on  this  slab  in  a  space  about 
Sx6%  ft.,  which  represented  a  live-load  about  double  that  for- 
which  the  slab  had  been  calculated.  The  slab  adjacent  to  the 
one  loaded  was  without  load.  No  deflection  was  noticeable 
to  the  eye.  and  there  was  no  apparent  injury  to  the  construc- 


tion. At  (he  time  this  first  load  was  applied,  the  gypsum 
slal>  was  HO  .soft  that  il  could  be  .sligiilly  (•omi)r<'SHed  undcir 
the  pre.s.sure  of  the  tliumb.  The  gypsum  slab  construction  is 
quite  clastic,  and  when  conipai'cd  to  concr(!tc  is  comparatively 
.soft  under  foot,  i)ai-tl<rularly  so  until  it  has  thoroughly  dried 
out,   wliicli   liiUes  about  three  wet-ks'   time. 

Civil  I'lnuiiieer  L.  M.  Co.\,  [I.S.iX.,  reported  on  certain 
installatiDMs  around  New  York  City,  with  the  following 
general  alistracts: 

'Pile  :irl vantages  of  gypsum   slab  construction  are: 

.\.   'I'lie    light    weight    of   slal),    theieby    leducing    d<?ad-l()ad8 

•■uid    (Iccteiising  cost   of  steel,    foundations  and   |>iles. 

I!.   Ciuick    construction,    as    forms    can    be    i< moved    in    1(!S8 

than  21  hr'.  and  roof  coveiing  can  be  placed  in  advance  of  the 

time  re(iuiied  on  conci'ete  slabs. 

C.  The  mateiial,  being  a  nonconductor,  decreases  heat 
losses  through  roof,  reduces  coal  consumption  required  for 
heating  and  is  fi'ee  from  condensation  on  the  under  side  of 
tlie  slab. 

D.  The  material  has  successfully  passed  seveial  Are  tests 
conducted  by  the  Bui'eau  of  IJuildings,  New  York  City,  and 
at    the   Columbia   Univeisity    fire-testing   station    at    Brooklyn. 

E.  There  was 'a  noticeable  absence  of  ci'acks  on  all  instal- 
lations inspected,  which  is  undoubtedly  due  to  the  elasticity 
of  the  material. 

F.  The  cost  of  maintenance  and  repair  is  low.  The  slabs 
are  easily  cut  out  where  changes  and  construction  are  neces- 
sary;  nails  can  be  di'iven   in   the  slab  at  any  time. 

This  construction  has  the  disadvantage  that  it  is  imprac- 
tical)le  for  the  contractoi-s  to  obtain  wood  chips  which  are 
free  from  oak  and  chestnut;  and  where  these  occur  in  the 
wood  filler,  brown  stains  are  developed  on  the  under  side 
of  the  slab.  Asbestos  filler  has  been  used  in  an  effort  to 
avoid  this  stain,  but  asbestos  has  been  found  unfit  because 
of  a  chemical  action  which  takes  place  which  results  in  a 
white  salt  developing  on  th(>  under  side  of  the  slab,  which  is 
more  objectional)le  than  the  stain  for  the  average  installation. 
The  slab  is  very  porous,  al)sorbs  moisture  freely,  and  when 
used  for  roofs  must  be  waterproofed.  The  compressive 
strength  of  gypsum  is  diminished  by  being  wet,  but  it  regains 
its  strength  in  large  part  when  redried.  It  is  not  considei-ed 
that  the  decrease  in  strength  of  the  slab  when  wet  is  suffi- 
cient to  materially  affect'  the  strength  of  the  structure  when 
used  for  light  loads  and  short  spans. 

The  bidletin  further  states  that  letters  requesting  in- 
formation concerning  different  slab  installations  were 
sent  to  a  number  of  important  companies  and  of  the 
seven  replies  received  all  were  favorable.  Information 
Avas  particularly  requested  as  to  the  length  of  time  the 
system  had  been  used,  whether  any  trouble  had  been 
experienced  with  cracks  due  to  irregular  loading  of 
vibration,  as  to  any  deterioration  in  the  slab  where  it  had 
been  exposed  to  moisture  or  rain,  as  to  the  effectiveness 
of  the  slab  in  decreasing  heat  losses  and  in  preventing 
condensation,  and  as  to  whether  the  installation  had  been 
entirely  satisfactory. 

A  well  known  system  of  gypsum  slab  construction 
consists  of  steel  cables  placed  in  tension  in  the  form  of 
suspension  members  over  I-beam  supports,  the  whole 
embedded  in  a  slab  of  mixed  gy})sum  and  wood  chips. 
A  slab  of  this  type,  known  as  the  Metropolitan  System, 
Avas  tested  by  the  bureau.  The  bulletin  states  that  the 
method  used  by  one  of  the  companies  manufacturing  such 
a  system  in  figuring  the  strength  of  the  slab  is  not 
approved,  although  it  appears  to  be  safe  for  ordinary 
installations.  It  is  believed  that  a  method  of  analysis 
similar  to  that  used  for  reinforced-concrete  construction 
would  give  results  that  would  conform  more  nearly  to 
those  which  actually  occur  in  the  installation.  Calcula- 
tion on  the  latter  basis  for  a  roof  of  spans  and  loading 
as  specified  for  the  structural  shop  showed  that  the  slab 
should  be  4  in.  thick  instead  of  31/^  in.  thick,  as  recom- 
mended by  the  manufacturer. 

It  is  also  believed  that  a  change  in  the  system  of  tying 
down  reinforcing  cables  would  result  in  a  material  im- 
])rovement  in  the  construction. 
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Final  conclusions  in  tho  bulletin  arc  as  Follows: 
Gypsum-conipositioJi  slabs  arc  rcconuncnded  For  rool 
construction  sucli  as  will  be  needed  For  tlie  structural 
shop  at  Morfolk  and  also  Foi'  light  floor  construction 
where  no  concentrated  loads  occur,  (iypsum  slabs  are 
not'  recommended  for  floors  having  heavy  concentrated 
loads  or  for  large  spans — that  is,  8  ft.  or  over  in. width — 
nor  For  ofhce  floors  or  rooFs  wbere  stains  on  the  under 
side  would  form  a  serious  objection. 

The  loading  test  made  by  the  United  States  Bureau 
of  Standards  is  given  in  coin])lete  detail  in  the  bulletin, 
but  is  too  lengthy  to  al)stract  here. 

Discussion  of  the  American  Society's 
Road  Committee  Report 

The  annual  discussion  on  road  materials  and  constru(;- 
tion,  under  the  auspices  oF  a  special  committee  (now 
of  seven  years'  standing)  of  the  American  Society  of 
Civil  Engineers,  was  held  in  New  York  City,  Jan.  19. 
This  seems  to  have  become  the  occasion  of  a  kind  of 
"indoor  sport,"  which  consists  of  shooting  holes  in  each 
successive  report  of  the  committee. 

The  task  the  committee  has  undertaken  is  admittedly 
no  sinecure.  It  has  cx])and<Ml  From  that  set  before  tho 
special  committee  in  19(J9  of  reporting  on  "bituminous 
materials  for  road  construction  and  on  standards  for 
their  test  and  use"  to  one  which  evidently  includes  a 
definition  of  principles  (and  in  some  instances  specifica- 
tions) governing  all  road  and  ])avement  construction. 
The  committee's  excuse  for  going  into  the  "general 
principles  concerning  materials  and  their  use"  is  that  "a 
neglect  of  theii-  proper  consideration  is  often  to  be  found" 
and  the  committee  "recommends  that  the  neglect  of 
these  considerations  be  not  allowed  by  any  one  to  occur 
in  any  case" — whatever  that  may  mean. 

The  report  undertakes  to  fix  maximum  grades  for 
various  kinds  of  paving.  The  criticism  of  these  was 
that  12%  was  too  high  for  gravel  and  broken  stone,  due 
to  damage  from  wash,  that  6%  was  too  low  for  bitu- 
minous surfaces,  5%  too  Ioav  for  sheet  asphalt,  8%  too 
low  for  concrete,  6%  too  low  For  brick  with  grout  filler. 
and  4%  too  high  for  wood  block.  A  large  part  of  the 
criticism  of  course  came  from  those  who  were  interested 
in  promoting  some  one  of  these  varieties  of  pavement. 
The  table  of  thicknesses  of  pavement  and  foundation 
was  criticized  as  giving  figures  ,30%  less  than  corre- 
sponding Euro])ean   ])ractice. 

In  the  section  on  bituminous  ])avements,  the  state- 
ment of  the  committee  that  "whenever  comprehensive 
specifications  are  to  be  ])rcpared,  so  as  to  permit  a 
variety  of  types  of  bituminous  materials,  separate  specifi- 
cations, as  may  he  necessary,  should  be  ))repared  for 
each  case,"  was  on  the  whole  commended  as  entirely 
justifiable  with  our  present  knowledge  of  bitumens. 
The  option  of  using  a  certain  brand  of  material  under 
this  specification,  however,  should  be  with  the  contractor 
and  not  with  the  party  awarding  the  contract,  which 
avoids  the  abuse  which  has  been  made  of  so-called 
alternate  specifications. 

As  was  to  be  expected,  there  was  a  large  amount  of 
difference  in  the  opinions  expressed  in  regard  to  bitu- 
minous macadam  and  bituminous  concrete  pavements. 
One  gallon  of  bituminous  material  per  sq.yd.  per  inch 
in  thickness  of  top  course  in  penetration  work  was  held 


by  niaJiy  to  Ix;  an  excessivi;  ainoiint.  'i'be  statement  was 
nuide  by  several  speakers  that  pavements  were  more  often 
spoiled  by  use  oF  too  much  bitumen  than  l)y  too  little. 
The  necessity  of  using  stone  laiger  than  %  in.  (as  recom- 
mended in  the  report)  For  the  covering  material  wa> 
emphasized  where  it  was  necessary  to  use  the  softei' 
varieties  of  rock. 

The  discussion  oF  sheet-asphalt  pavement  was  chiefly 
in  regard  to  the  necessity  of  a  binder  course.  It  was 
developed  that  in  Omaha,  Neb.,  and  Wilmington,  Del.. 
asi)halt  pavements  have  been  laid  without  binder  courses. 
using  a  50  to  55  penetration  asphalt.  In  Omaha  there 
has  been  some  creeping  oF  the  wearing  surface  of  these 
|)avenients  uruler  heavy  trattic,  but  the  Wilmington  ex- 
perien(;e  was  said  to  be  without  detrimental  results. 
The  committee's  recommendation  that  "in  eases  where 
sheet  asphalt  is  (;onstructed  next  to  the  curb,  it  is  ad- 
visable to  coat  the  surface  for  a  space  of  12  in.  next 
the  curl)  with  hot  asphaltic  (-ement"  was  r-aid  by  Clift'ord 
Richardson  to  be  an  obsolete  practice. 

Concrete  pavements  were  somewhat  scantily  treated 
in  the  report  and  the  general  sentiment  seemed  to  be 
expressed  by  Samuel  Whinery  when  he  said  that  "every 
one  would  be  disappointed  in  the  amount  of  information 
it  contained,  that  iu)thing  was  said  about  one-  or  two- 
course  pavements  or  about  the  application  of  bituminous 
surfacing."  Various  individual  items  were  criticized  by 
A.  N.  Johnson,  of  the  Portland  Cement  Association, 
who  said  that  the  report  did  not  bring  out  the  pro])ei- 
methods  of  finishing.  He  said  that  some  method  of 
compressing  the  wet  concrete  in  place,  and  removing  the 
excess  water,  as  by  use  of  heavy  plaiik  floats  at  Sioux  City, 
Iowa  (see  Eiifjineering  Neivs,  July  29,  1916)  and  by  use 
of  wood  rollers  at  Macon,  Ga.  (and  Charlotte,  N.  C, 
as  described  in  Engineering  News,  Oct.  26,  1916),  was 
necessary  to  obtain  the  best  results. 

The  question  of  sand-cushion  or  monolithic  ty]ie  of 
construction  For  briek  pavements  was  again  discussed, 
and  the  report's  contention  that  a  desirable  cushioning 
effect  was  secured  by  a  bedding  of  1  in.  of  sand  was 
upheld  by  Prevost  Hubbard,  of  the  United  States  Office 
of  Public  Roads  and  Rural  Engineering,  who  said  tliat 
tests  made  in  the  laboratory  at  Washington  showed  that 
the  sand  gaA'e  a  decided  cushioning  etfect  under  im])act, 
i-nd  that  a  brick  and  5-in.  numolithic  foundation  broke 
under  exactly  the  same  impact  as  a  brick  with  a  1-in. 
cushion  between  it  and  the  5-in.  Foundation,  which 
iippai'ently  disproved  the  theory  that  thinner  foundations 
with  the  monolithic  type  oF  construction  are  justified. 

The  part  of  the  report  on  wood-block  jiavement  was 
criticized  chiefly  as  being  too  specific.  This  part  is  made 
up  of  the  s])ecifications  drawn  by  a  joint  committee  oF 
the  various  engineering  societies  which  met  in  Brooklyn. 
N.  Y..  last  fall,  and  differs  from  the  greater  part  oF  the 
American  Society  of  Civil  Engineers'  committee  report 
in  being  specific  in  details.  Since  every  other  engineering 
society  either  has  or  will  soon  adopt  these  wood-block 
specifications,  it  was  evidently  considered  safe  to  include 
Them  in  the  progress  report. 

Since  the  joint  committee  ado])ted  these  specifications 
it  has  been  discovered  that  the  recommended,  or  rather 
suggested,  steam  treatment  before  the  final  or  sup])lc- 
mental  vacuum,  is  a  patented  process.  It  was  stated, 
however,  that  the  patent  could  be  side-stepped  by  doing 
the  steaming  after  the  final  vacuum  instead  of  befoi-c. 
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Proposed  New  Jersey  Highway  Reform 

\\  the  ivx'CMit  close  of  Ins  teiiii  of  oilier,  (iovcnioi' 
Ki(>l(ler  o.(  Now  ,)tM\sev,  trniisiiiitted  to  llie  leuisliiture  llie 
report  ot"  the  (^oinmission  aitpointed  to  iiivestii>ate  the 
nii'tter  of  improved  highways  and  to  ronnulate  a 
road  i)oliey  for  the  state  (.see  hJiH/iiiccrinfi  Newf<. 
.U\\\  -'7.  IDIG).  The  same  lei^ishilure  provided  a  houd 
Kssiie  of  $7,00().()()0.  whieh  was  api)roved  by  i)opular  vote 
in  the  November  eleetion,  but  has  sinee  been  held  to  be 
illegal  by  the  state  attorney  general. 

The  si)eeial  eonnnission  reeomniends  a  highway  ooni- 
nnssion  of  three  members,  a])i)<)inted  by  the  governor  with 
the  consent  of  the  state  senate.  The  commissioners  would 
receive  $'^5  for  each  meeting  attended,  not  to  exceed 
$1000  per  year,  their  leinis  to  be  for  six  years,  with  the 
l)ower  of  removal  by  the  governor.  Full  responsibility 
and  authority  for  the  selection  of  routes  for  the  state 
highway  system  would   be  vested  in  this  board. 

It  is  recommended  that  there  be  a  state  highway  de- 
partment composed  of  the  state  highway  commission,  the 
county  boards  of  freeholders  and  the  governing  bodies  of 
incorporated  municipalities  of  over  2500  population. 
This  department  would  be  sul)divided  into  a  state  branch, 
connty  branches  and  municipal  branches,  each  branch 
having  its  own  engineering  bureau. 

The  chief  officers  of  the  state  highway  department 
would  be  a  state  highway  engineer  (salary  not  to  exceed 
?fil 0,000),  a  secretary  of  the  commission  (salary  not  to 
exceed  $5000),  and  such  assistant  state  highway  engi- 
neers (at  $5000  or  less)  as  might  be  necessary.  The 
present  county  engineers  would  be  continued  in  direct 
charge  of  the  engineering  b;neaus  of  the  county  branches 
and  eventually  be  placed  under  J.vil  service.  The  munici- 
pal branches  would  be  under  the  city  engineers.  This 
plan  would  make  county  and  city  engineers  state  officers, 
so  far  as  their  road  work  is  co-icemed.  They  woidd  be 
under  the  general  supervision  of  the  state  highway  engi- 
neer; as  to  street  pavements,  this  supervision  would  be 
limited  to  such  of  these  highways  as  form  connections 
with  the  general  system  and  would  not  involve  the  state's 
assuming  complete  control.  The  purpose  is  to  assure  such 
connections  through  densely  populated  districts  as  are 
required  for  through  traffic,  by  means  of  hel]>  extended 
to  the  governing  bodies  in  charge  and  by  superxision  of 
the  work  on  such  connecting  streets.  The  report  recom- 
mends that  the  proposed  state  highway  eonnnission  be 
em]ioAvered  to  fix  certain  minimum  requirements,  such 
as  width  of  roadway,  width  of  pavement,  thickness  of 
foujidation  and  pavement,  type  of  surfacing,  etc. 

The  s])ecial  commission  adopted  1250  mi.  of  highway 
for  a  principal  or  state  system,  1250  mi.  for  "feeder" 
highways,  and  1250  mi.  of  branch  highways,  as  a  basis 
of  the  system  to  l)e  improved.  Tt  is  proposed  to  construct 
the  1250  mi.  of  main  or  trunk  lines  in  the  five  years 
1917-1922.  The  e.stimated  cost  is  $25,000,000,  of  which 
$SS8,000  would  come  from  the  Federal  Government, 
$;5. 500.000  from  genei'al  state  appropriations,  and  $9,660,- 


()()()  fioni  motor  vehicle  fees,  making  a  total  of  $1  l,OIH,000. 
'I'he  balance  would  be  raised  by  a  state  tax  of  $1  per 
$!()()(>  per  year  for  five  years,  which  it  is  estimated  would 
yield  $1  1,<)00,000,  making  a  grand  total  of  $28,000,000. 
Of  this  the  extra  $;5,000,0()(»  would  be  used  for  main- 
tenance and  upkeep. 

Indiana  Engineers  Reminisce 

Historic  and  j'omantic  aspects  of  the  engineering  |)ro- 
fession  were  brought  out  at  the  37th  annual  meeting  of 
the  Indiana  Engineering  Society,  which  was  held  .'an. 
i<S-2ft  at  Purdue  University,  Lafayette,  Ind. 

^riie  important  relation  of  the  work  of  the  old-time 
pioneer  surveyor  to  the  d(!velopment  of  the  country  is 
hot  often  realized,  but  was  set  forth  in  a  (;onvincing 
and  interesting  manner  in  a  paper  by  George  R.  Wilson 
on  "The  Vincennes  Tract  and  the  Freeman  Survey." 
The  Vincennes  tract  was  an  area  (in  what  is  now  south- 
ern Indiana)  granted  l)y  the  Indians  to  the  French  some 
200  years  ago;  this  was  taken  from  the  French  by  the 
i)ritish,  and  eventually  taken  from  the  latter  by  the 
Americans  under  General  Harrison.  It  was  inaccessible  to 
the  "white  man"  except  by  crossing  Indian  lands,  but 
General  Harrison  secured  a  further  grant  extending  to  the 
Ohio  River,  then  one  of  the  great  routes  of  the  settlers 
and  pioneers. 

Mr.  Freeman  was  the  surveyor  employed  by  the  United 
States  Government  to  run  the  boundaries  of  this  tract  of 
land,  about  1790.  The  lines  are  still  known  as  "the 
Freeman  survey."  This,  of  course,  was  long  before  the 
State  of  Indiana  was  established.  These  lines  have  been 
retraced  in  recent  years,  and  found  to  be  very  accurate, 
and  there  is  a  movement  to  perpetuate  the  monuments 
in  order  to  mark  an  historical  development  of  the  country. 

Following  this  paper  a  talk  on  "Reminiscences  of  an 
indianian"  was  given  by  Gen.  Anson  Mills,  U.  S.  A.,  who 
graduated  from  West  Point  in  1857.  He  was  a  surveyor 
and  engineer  in  early  days  in  Indiana  and  Texas,  ami 
more  recently  a  member  of  the  Mexican  Boundary  Sur- 
\ey  Commission.  He  gave  many  examples  of  the  work, 
the  difficulties  and  the  enterprise  of  the  pioneers  of 
his  own  youthful  days.  In  concluding  his  address  he 
pointed  out  the  resourcefulness  and  self-hel])  of  these 
men  (and  women  too)  under  the  spur  of  necessity,  and 
he  urged  a  return  to  such  conditions  under  modern 
aspects.  TTis  idea  is  to  establish  a  county  community 
liaving  water-supply,  sewerage,  electric  light  and  power, 
and  modern  conveniences,  where  farm  work  and  manu- 
facture can  go  hand  in  hand.  He  asked  the  assistance 
ef  the  Indiana  F]ngineering  Society  in  this  work,  and 
offered  $5000  to  the  first  county  which  will  raise  $45,000 
in  addition  for  establishing  nnd  ('(piipping  such  a  com- 
munity. It  is  of  interest  to  note  here  that  a  few  years 
ago  (icneral  Mills  gave  to  liis  home  town  a  memorial  to  his 
mother  and  father  in  the  shape  of  a  water-works  system, 
a  gift  of  more  practical  and  permanent  value  than  a 
marble  monument. 


liinuary    ii>, 


V.)\7 


K  NM ;  I  N'  K  K  H  I  N  (I      X  K  W  S 


165 


111  a  paper  on  "Human  l^^iigiiK-criiig,"  by  V].  I>.  .Siiiith. 
reference  was  also  made  to  the  difference  between  the 
early  conditions  when  each  family  was  largely  a  self- 
sustaining  unit,  and  the  modern  conditions  where  in  a 
large  factory  a  man  may  do  nothing  but  some  one  minor 
detail  in  the  process  of  manufacture.  This  pa[)er  dealt 
more  j)arlicularly  with  the  modern  methods  of  '^I'aylor, 
H^merson  and  others  in  analyzing  and  developing  the 
tffficiency  of  human  energy. 

Another  feature  of  the  Indiana  meeting  was  the 
junount  of  attention  given  to  mechanical  and  electrical 
engineering,  s'ww.v  the  State  engineering  societies  as  a 
rule  devote  their  atlention  mainly  to  civil  engineering. 
The  President,  I'rol'.  L.  AV.  Wallace,  stated  that  tht; 
Society  aimed  to  cover  these  three  branches  of  the  pro- 
fession. The  program  included  })a]iers  on  locomotive 
design,  the  organization  of  manufacturing  plants,  street 
lighting,  and  loss  of  power  in  belts  and  pulleys  of  jiower- 
transmission  systems.  This  aspect  of  the  meeting  was 
emphasized  by  a  joint  session  of  the  Indiana  Engineering 
Association  and  the  Indianapolis-Lafayette  sections  of 
the  American  Society  of  Mechanical  Engineers  and 
American  Institute  of  Electrical  Engineers. 

Distinctly  civil  engineering  matters  in  fact  were  quite 
in  the  minority  in  the  proceedings.  They  included  a 
paper  by  J.  S.  Spiker  (Vincennes,  Ind.)  on  the  works 
of  the  Brevoort  levee  and  drainage  district  (described 
in  Engineering  News  of  Jan.  11).  There  were  a  few 
papers  also  on  structural,  paving  and  sewerage  matters. 
Another  group  of  subjects  related  to  a])praisal  and  the 
regulation  of  public-utilities.  One  evening  was  devoted 
to  a  general  inspection  of  the  engineering  laboratories 
and  shops,  which  were  in  full  operation  by  the  students. 
In  this  way  the  visitors  obtained  a  good  idea  of  the 
work  and  activities  of  the  engineering  department  of 
the  University. 

Muscle  Shoals,  Tenn.,  as    the  Site   for 
.  the  Government  Nitrate  Plant 

A  delegation  of  prominent  engineers  of  Tennessee,  on 
Dehalf  of  the  Engineering  Association  of  the  South, 
gave  to  President  Wilson  on  Jan.  22  an  engineer's  brief 
to  demonstrate  that  Muscle  Shoals,  on  the  Tennessee 
River,  is  by  far  the  most  advantageous  site  for  the  con- 
struction of  the  $20,000,000  nitrate  plant  provided  for 
;it  the  last  session  of  Congress. 

This  engineer's  brief  is  a  far  more  conviiicing  docu- 
ment than  the  usual  lawyer's  brief.  It  is  a  pamphlet  of 
some  60  pages,  gotten  up  in  the  most  artistic  style  known 
to  the  ])rinting  art,  replete  with  illustrations  in  color 
which  are  artistic  gems,  and  containing  also  an  abundance 
of  maps  and  diagrams  to  reinforce  the  arguments  in 
the  text. 

The  engineei's  estimate  the  water  power  which  may  be 
developed  at  Muscle  Shoals  as  250,000  hn.  and  this  nuiy 
be  doubled  by  providing  storage  resei-voirs  on  the  river 
above.  These  estimates  all  I'oi'  "il-liour  all-lhc-ycar-round 
power.  For  commercial  |>o\\ci'.  woiking  l(i  houi's  ])er 
day.  and  available  all  the  year  except  the  di'v-weather 
j)eriod.    the    ]iower    can    be    enormously    increased. 

The  Muscle  Shoals  site  is  so  far  inland  that  it  is  well 
inside  the  safety  zone  established  by  the  A\'ar  College. 
A  map  of  the  United  States  showing  available  water- 
l>ower  sites  in  the  United   States  inside  the  safetv  zone 


indicates  that  at  no  other  site  in  the  zone  (tan  so  large 
a  water  power  be  developed. 

I7i  (;lose  proximity  to  the  site  are  great  deposits  of 
limestone,  coking  coal  and  phosphate  rock,  furnishing 
the  raw  materials  for  the  manufacture  of  either  nitric 
acid  in  time  of  war  or  fertilizers  in  time  of  peace.  The 
climate,  labor  supply,  transportation  facilities,  and 
( entral  location  with  reference  to  fertilizer  markets  are 
i'.ll  in  favor  of  the  Muscle  Shoals  site.  Its  development, 
moreover,  will  com])lete  the  improvement  of  the  Ten- 
nessee River  foi'  luivigation  and  the  produc^ts  of  the  plant 
(an  be  distiibuted  by  water  over  the  entire  area  covered 
l)y  the  Mississip))i  and   its  navigable  tributaries. 

The  Committee  of  the  Engineering  Association  of  the 
South,  which  has  prei)ared  this  remarkable  brief,  has  as 
its  Chairman,  John  Tiowe  Peyton:  Vice-Chairman, 
Hunter  McDonald,  and  Executive  Secretary,  Willis  G. 
Waldo.  The  meml)ers  of  this  committee  who  have  given 
freely  of  their  time  and  energy  in  the  preparation  of 
this  unusual  document  have  done  so  not  merely 
because  they  were  seeking  to  secure  the  location  of  a 
great  industrial  plant  in  their  own  locality,  but  in  the 
belief  that  the  Muscle  Shoals  site  is  so  far  superior  to 
any  other  possible  site  for  the  Government  nitrate  plant 
that  they  are  i)erforming  a  patriotic  duty  in  impressing 
\U  advantages  on  the  Government  officials  responsible. 

Flood-Control  Works  Projected  for 
Los  Angeles  County,  California 

The  citizens  of  Los  Angeles  County,  ('alifornia,  are 
to  vote  on  Feb.  2  on  a  bond  issue  of  $4,600,000  for  the 
construction  of  flood-control  works  according  to  plans 
prepared  by  J.  W.  Reagan.  Engineer  of  the  Los  Angeles 
County  Flood-Control  District.  In  Engineering  News, 
Feb.  10  and  Feb.  17,  1916,  were  published  full  descrip- 
tions of  the  flood-control  problem  in  Los  Angeles  County, 
prepared  from  the  report  of  a  special  commission  of  en- 
gineers that  was  appointed  immediately  after  the  disas- 
trous floods  of  February,  1914. 

This  commission  recommended  works  for  flood  control 
having  a  total  estimated  cost  of  $16,500,000.  Modified 
plans  for  flood  control,  involving  about  a  quarter  as  great 
an  expenditure,  were  later  prepared  by  J.  W.  Reagan  and 
after  various  amendments  were  finally  adopted  by  the 
Board  of  Supervisors  of  the  county  on  Jan.  2. 

The  plan  of  flood  control  recommended  by  Mr.  Reagan 
follows  along  flu;  general  lines  laid  down  by  the  board 
of  engineei's  for  flood  control.  It  makes  a  larger  use. 
however,  of  storage  dams  and  adopts  a  comparatively  in- 
expensive type  of  construction  for  the  retaining  walls  to 
regulate  the  rivci'  channels.  Check  dams  are  to  be  built 
in  mountain  canons  and  in  addition  the  following  stor- 
age dams:  On  Pacoima  Wash,  a  ccmcrete  dam  145  ft. 
high  to  inipouiul  ;5200  acre-feet  of  water;  at  the  Devil's 
Gate  site  on  the  Arroyo  Scco,  a  concrete  masonry  dam 
]'M)  ft.  high  to  inipcniiul  6600  acre-feet  of  water;  two 
miles  alio\c  tlic  nioutli  of  San  Dimas  Cafion,  a  dam  145 
ft.  high  to  impound  2500  acre-feet  of  water;  on  the  head- 
waters of  San  Jose  creek,  two  earth  dams  40  ft.  high  to 
store  2250  acre-feet  of  water.  Concerning  the  })lan  foi' 
]ii'otccting  the  river  channels,  Mr.  Reagan  savs  in  his 
rcjiort  : 

The  type  of  bank  protection  in  general  will  consist  of 
tithtT  :i  boulder  levee  thrown  up  by  steam  shovel  or  a  sing-le 


]iU\ 


10  >J  ( ;  I  N  I*]  K  n  IN  a    n  k  vv  s 


Vol.    77,    No.    I 


row   or  double   row    of   ftiuiiiK    llll«<l    in    bclwciMi    with    onli:ir<l 
i-uttiuKs  or  bi-iish  and  wcinhtcd  dnwii   with  lock. 

(.)n  tlif  !.i0.s  Anm'lt-s,  Uio  Hondo  iind  San  Cabi'lcl  Itivcr.M  we 
shall  build  training  workw  con.sislinK  of  a  do\iblc  row  of  pilinn 
.al)Out  5  ft.  apart,  on  thi>  »treani  faoe  of  which  will  bi-  plact'd 
wire  fencing  an<I  thf  .space  lictwccn  the  pilinn  lllh-d  witli 
brush  and   rocl<. 

To  protect  Los  An<i('l('s  and  Loiio-  IUmcIi  liaihois  I'ldiii 
inflow  of  silt,  a  dike  is  to  Ix-  hiiill  cxtciidido-  sontlicast 
Irom  Domino'ue/,  Hill  lo  (Icllcct  Hood  wntcis  to  the  Los 
Anp;ol(\s  U'ivcr  at  Ccrritos  trestle.  From  this  trestle  lo 
the  Paeilic  Ocean,  levees  will  he  hiiilt  (\w  south  to  con- 
line  the  waters  to  a  strai<fht  channel,  with  a  slope  of 
nearly  ^  It.  pei'  mi.  This  part  of  the  pi'otection  works 
will  ahsoi'l)  neaily  onc-foiiith  ol'  the  proposed  jolal  outlay. 

Grade-Oossing  Removal  at  Detroit 

A  special  l)ureau  for  o,rade-crossino-  elimination  is 
to  be  organized  at  Detroit,  in  the  city  engineer's  otiice, 
as  a  result  of  an  inveslioatiou  made  hy  the  Detroit 
Bureau  of  Governmental  llesearch  and  recommendations 
of  Mayor  Marks  in  a  message  to  the  City  Council  on 
'Jan.  9.  The  investigations  for  the  Bureau  of  Govern- 
mental Tfesearch  were  made  hy  H.  S.  Morse,  Engineer  of 
the  Bureau. 

Forty- tour  of  the  grade  crossings  that  formerly  existed 
in  Detroit  have  been  eliminated,  but  there  still  remain 
178  grade  crossings  to  he  removed.  These  crossings 
have  been  classified  hy  the  city  engineer  as  follows:  Very 
dangerous,  4;  dangerous,  131;  moderately  dangerous,  4.'5 ; 
well  protected,  10.  At  25  of  these  crossings  street-car 
lines  cross  the  steam-railway  tracks.  Agreements  ha\e 
been  reached  for  removing  17  of  these  crossings. 

Heretofore  responsibility  for  initiating  and  forwarding 
the  work  of  grade-crossing  removal  has  been  divided 
among  various  departments  of  the  city  government,  the 
^tate  railroad  commission  and  the  railroad  companies. 
The  new  bureau  will  be  organized  by  assigning  an  assist- 
ant engineer  from  the  city  engineer's  office,  who  will 
be  in  charge  of  the  bureau ;  and  the  services  of  a  con- 
sulting engineer  will  also  be  at  his  disposal  to  assist  in 
carrying  out  the  work.  Under  the  plan  previously  adopted 
for  removal  of  grade  crossings  the  entire  construction 
(•ost  is  borne  by  the  railway  company,  and  the  city  beai's 
the  cost  of  damages  to  abutting  property.  A  rough 
estimate  indicates  that  the  cost  of  eliminating  the  grade 
cro.ssings  still  in  use  will  be  about  •$1-1,000,()00  for 
construction  alone,  not  including  damages  to  abutting 
property. 

m 
Engineering  Contractors  Meet 

At  the  annual  meeting  of  the  American  Society  of  En- 
gineering Contractors  in  New  York  City  on  the  night 
of  Jan.  19,  the  following  officers  were  elected:  President, 
John  T.  Harrop;  vice-presidents,  John  B.  Goldsborough 
and  Oliver  0.  Lefebvre ;  directors,  A.  S.  Kelley,  Warren 
Wood  and  William  H.  Hyde. 

Stress  was  laid  by  H.  L.  Cole  on  the  necessity  for  care- 
ful reading  of  specifications  and  contracts.  He  was  of 
the  opinion  that  a  contractor  should  be  paid  $o  for  every 
day  the  contract  was  finished  aluad  of  schedule,  and  be- 
lieved that  a  clause  to  that  effect  should  be  inserted  in 
the  specifications. 

It  was  suggested  that  the  monthly  meetings  of  the 
societv  be  called  "Smokers" — a  name  calculated  to  in- 


<rease  the  attendance.  Meetings  will  be  held  on  flic  sec- 
ond Thursday  of  each  month.  The  banquet  was  held  on 
the  following  night  at  the  Marlborough  Hotel.  The  first 
aft(M'-(linnei-  entertainei'  was  Ldwaid  Wiigmann,  who 
reminisced  of  engineers  and  contractors  he  had  known  in 
his  forty  years'  practice.  .Motion  piclui'es  were  then 
shown  of  the  construction  of  the   Kcctkids  dam. 


'I'lif  >lil(oii  Itivcr-ltoKiiluUiiK'  i<«-.sfrvoir  on  thi'  Malinii  liif^ 
Itivei'  a  short  (Mstanc<'  w»'st  of  YouiiKstown,  Ohio,  filled  neai'l.x' 
to  tlie  top  recently.  In  the  wet  w<'ather  of  the  last  few  weekH 
the  dam  lllled  to  within  S  ft.  of  the  .spillway  crest.  Th(^  city 
ollicials  of  Younj^stown  were  not  desirous  of  letting  the  reser- 
voii-  fill  to  the  overflow  point,  but  it  was  necessary  to  open 
all  four  of  the  dischai'f?(^  Kates  wide  tohohl   the  water  down. 

IVew  I'eiiMiftn  KiileN  for  ltetir«<l  Kinployee.s  of  the  Pennsyl- 
vania U.K.  went  into  effect  on  Jan.  1.  The  pension  allowance 
paid  monthly  by  th<>  lailroad  hitherto  ha.s  been  1%  of  the 
average  regular  monthly  pay  during  the  10  years  preceding 
retii'ement,  multiplied  by  the  number  of  years  of  the  pen- 
sioner's s(>rvice  with  the  company.  Under  the  new  plan, 
employees  who  during  the  last  10  years  of  theii-  service  have 
been  unable  to  make  full  time  on  account  of  illness  or  inflrm- 
ity  will  not  have  their  pensions  reduced  by  reason  of  the 
reduction  in  the  average  monthly  rate  caused  by  such  lo:;s  of 
time.  There  is  also  established  a  minimum  pension  rate  of 
$1.5  per  month.  This  revised  rule  will  apply  to  all  empb  yt-es 
hereafter  pensioned  and  to  employees  hitherto  pensioned, 
whose  pensions  will  be  increased  by  the  adoption  of  this  rule. 
The  pension  list  on  the  Pennsylvania  Lines  east  of  Pittsburgh 
and  Erie  now  contains  3,673  names.  The  Pennsylvania  pen- 
sion bureau  was  established  on  Jan.  1,  1900;  oince  that  time 
7.508  employees  have  been  pensioned,  and  th'  amount  paid  out 
has  been  $10,439,000. 


PERSONALS 


S.  D.  Bacon  has  been  appointed  Division  Engineer  of  the 
Texas  &  Pacific  Ry.  with  office  at  Marshall,  Tex.,  to  succeed 
H.  P.  Mobberly,   resigned. 

Arthur  J.  Rhodes,  formerly  Assistant  City  Engineer  of 
Manhattan,  Kan.,  has  been  appointed  City  Engineer,  succeed- 
ing the  late  Fred  Walters. 

F.  von  Spreekeik,  Assistant  Engineer  of  the  Atlantic  Coast 
Line  R.R.  at  Savannah,  Oa.,  has  been  promoted  to  be  Division 
Engineer  at  Waycross,  Ga. 

Thomais  V.  De.smund,  Assoc.  M.  Am.  Soc.  C.  E.,  has  been 
elected  President  of  T.  C.  Desmond  &  Co.  (Inc.).  Engineers 
and  Contractors,  New  York  City. 

B.  C  Magle  has  resigned  as  Designing  Engineer  for  Albert 
Kahn,  Architect,  Detroit,  Mich.,  to  go  to  Japan  for  the  Trussed 
Concrete   Steel  Co.,  of  Youngstown,  Ohio. 

Edward  T.  Jett'ery  has  resigned  as  Chairman  of  the  Board 
of  Directors  of  the  Denver  &  Rio  Grande  R.R.  after  having 
l)een  associated  with  this  railway  since  1891. 

Albert  T.  Canlield  has  resigned  as  Building  Engineer  of  the 
Kan.sas  City  Stock  Yards  Co.,  Kansas  City,  Mo.,  to  go  with  the 
engineering  department  of  the  Union  Pacific  R.R.  at  Omaha, 
Neb. 

John  E.  \VilIiani.s,  County  Surveyor  of  Pottawatomie 
County,  Kansas,  has  been  appointed  County  Engineer  of 
Shawnee  County,  with  headquarters  at  Topeka,  Kan.,  succeed- 
ing Walter   Arnold. 

Joseph  E.  Kuhn,  Brigadier-General,  U.  S.  A.,  who  was 
recently  promoted  from  the  rank  of  Colonel  in  the  Corps  of 
Engineers,  has  been  made  President  of  the  War  College  and 
Assistant  to  the  Chief  of  Staff. 

.Malcolm  Parlin  has  been  appointed  County  Engineer  of 
Leavenworth  County,  Kansas,  with  office  at  Leavenworth.  He 
is  a  graduate  of  the  University  of  Kansas  and  was  recently 
Assistant  City  Engineer  of  Leavenworth. 

F.  .S.  Nicholson,  for  the  past  eight  years  Vice-President  and 
General  Manager  of  the  Sayre  Electric  Co.,  Sayre,  Penn.,  has 
been  elected  Vice-President  and  General  Manager  of  the  Rut- 
land (Vt.)  Railway,  Light  and  Power  Co.,  succeeding  Byion  T. 
Burt,  resigned. 

J.  W.  Stewart,  of  Foley,  Welch  &  Stewart,  railway  contrac- 
tors,   of   Vancouver,    B.    C,    is   now    in    charge   of  railway   con- 
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stiuction  for  the  Allies  on  the  western  front  in  Prance.  He 
is  a  Colonel  in  command  of  several  Canadian  battalions  which 
have  been  organized  into  a  railway  construction  coips  for 
service  in  France. 

Elliot  AVa«l.sworth  has  retired  from  the  firm  of  Stone  & 
Webster,  Boston,  Mass.,  to  become  Acting  Chairman  of  the 
Central  Committee  of  the  American  Red  Cross,  with  head- 
quarters at  Washington,  D.  C.  He  is  a  graduate  of  Harvard 
University  and  has  been  active  in  the  management  of  the 
Stone  &  Webster  properties  since  1898. 

Carl  31.  HuiiNeii,  M.  Am.  Soc.  M.  E.,  former  Secretary  and 
Chief  Engineer  of  the  Workmen's  Compensation  Service 
Bureau,  New  York  City,  now  Managing  Director  of  the  Penn- 
sylvania Mutual  Liability  Association,  Philadelphia,  Penn., 
has  been  made  Chairman  of  the  Committee  for  Accident  Pre- 
vehtion  and  Woikmen's  Compensation  of  the  National  Asso- 
ciation of  Manufacturers. 

Frederick  R,  Harris,  M.  Am.  Soc.  C.  E.,  Civil  Engineer, 
U.  S.  N.,  and  Chief  of  the  Bureau  of  Yards  and  Docks,  has  been 
named  by  the  President  as  Rear-Admiral,  under  the  new  law 
which  provides  for  five  staff  officers  of  the  navy  with  the 
rank  of  Rear-Admiral.  His  list  rank  was  Lieutenant-Com- 
mander, but  he  has  had  an  ex-officio  rank  of  Rear-Admiral 
by  virtue  of  his  position  as  Chief  of  Bureau. 

David  W.  Taylor,  Chief  Naval  Constructor,  U.  S.  N.,  and 
Chief  of  the  Bureau  of  Construction  and  Repairs,  has  been 
nfimed  by  the  President  and  confirmed  by  the  Senate  as  Rear- 
/idmiral,  under  the  new  law  which  provides  for  five  staff 
officers  of  the  navy  with  the  rank  of  Rear-Admiral.  His  list 
rank  was  Captain,  but  he  had  had  an  ex-officio  rank  of  Rear- 
Admiral  by  virtue  of  his  position  as  Chief  of  Bureau. 

V.  H.  Kreigshaber,  M.  Am.  Soc.  C.  E.,  of  Atlanta,  Ga..  has 
been  appointed  a  member  of  Plaza  Terminal  Commisison  of 
the  city,  recently  created  by  city  ordinance  on  the  suggestion 
of  Barclay,  Parsons  &  Klapp,  Consulting  Engineers,  New  York 
City.  Another  member  of  the  commission  is  P.  H.  Noreross, 
M.  Am.  Soc.  C.  E.,  of  the  Solomon-Norcross  Co.,  Consulting- 
Engineers,  Atlanta.  The  terminal  plans  recommended  by 
Barclay,  Parsons  &  Klapp  were  described  in  "Engineering 
News,'  Oct.  12,  1916. 

Ed>vard  C.  Sherman,  M.  Am.  Soc.  C.  E.,  Consulting  Engi- 
neer, Boston,  Mass.,  has  been  appointed  Designing  Engineer 
in  the  Bureau  of  Yards  and  Docks  of  the  Navy  Department, 
at  Washington,  D.  C,  as  a  result  of  the  nonassembled  civil 
service  examination  held  last  December  (noted  in  "Engineer- 
ing News,"  Nov.  23,  1916.  p.  1010).  Mr.  Sherman  is  a  graduate 
of  the  Massachusetts  Institute  of  Technology,  class  of  1898, 
and  for  a  number  of  years  was  with  the  Metropolitan  Water 
and  Sewerage  Boavl  at  Boston  and  with  the  Isthmian  Canal 
Cominission  in  Panama  Canal  Zone  as  Designing  Engineer 
Previous  to  taking  up  private  piactice  he  was  Division  Engi- 
neer of  the  Charles  River  Basin  Commission,  which  built  the 
Charles  River  dam  at  Boston. 

Howard  C.  Philliiis,  M.  Am.  Soc.  C.  E.,  recently  Assistant 
General  Secretary  of  the  Presidents'  Conference  Committee 
on  Federal  Valuation  of  the  Railroads,  has  been  appointed 
Secretary,  succeeding  Thomas  W.  Hulme,  who  has  been  made 
Vice-Chairman  of  the  committee.  He  is  a  civil  engineering 
graduate  of  Princeton  University  and  in  1893  was  Assistant 
Engineer  on  the  four-tracking  of  the  Shore  Line  of  the  New 
York,  New  Haven  &  Hartford  R.R.  Later  he  was  on  track 
elevation  work  in  Boston.  In  1898  he  went  to  New  Mexico  on 
location  surveys  for  the  Pecos  Valley  &  Northeastern  R.R.  He 
soon  joined  the  engineering  corps  of  the  Atchison,  Topeka  & 
Santa  Fe  Ry.  and  was  promoted  through  various  grades  to  be 
Chief  Engineer  of  the  company's  Coast  Lines  at  Los  Angeles 
in  1906.  In  1912  he  was  made  Valuation  Engineer  with  head- 
quarters at  Chicago. 
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William  H^  rfedsrcs,  one  of  the  old-time  Chicago  surveyors, 
died  at  his  home  in  that  city  on  Jan.  16.  After  the  great  fire 
of  1871,  when  public  records  of  land  and  surveys  were  de- 
stroyed, he  gave  the  city  free  use  of  his  own  records  for  the 
public  benefit. 

Clarenoe  M.  Wood.  County  Engineer  of  Coffey  County,  Kan- 
sas, and  City  Engineer  of  Burlington,  Kan.,  was  shot  and 
killed  by  an  insane  domestic  at  his  liome  in  Burlington.  ,Ian. 
14.  He  was  graduated  from  Baker  University  in  1908  and 
studied  civil  engineering  at  the  University  of  Kansas.  He 
was  formerly  with  JI.  A.  Earl  &  Co.,  Muskogee,  Okla. 

George  A.  H.  Mould,  Assoc.  M.  Am.  Soc.  C.  E.,  a  civil  en- 
gineer employed  recently  as  Chief  Estimator  for   C.   T.   Wills, 


Inc.,  General  Contractors,  New  York  City,  died  Jan.  21  at  his 
home  in  Brooklyn.  He  was  born  in  Kingston,  Jamaica,  and 
his  engineering  experience  included  supervision  of  construc- 
tion work  in  Egypt,  South  Africa  and  Cuba.  For  many  years 
he  was  in  charge  of  erection  jobs  for  Milliken  Brothers,  New 
York.  He  was  an  associate  member  of  the  Institution  of  Civil 
Engineers  of  Great  Britain. 

Andrew  Chase  Oounliishain,  M.  Am.  Soc.  C.  E.,  Corps  of 
Civil  Engineer.6,  O,  S.  N.,  committed  suicide  at  his  home  in 
Washington.  D.  C,  Jan.  13.  He  was  born  in  New  York  City. 
Feb.  15,  1858.  He  was  graduated  from  the  United  States  Naval 
Academy  at  Annapolis  in  1878.  He  resigned  from  the  service 
In  1884.  At  the  beginning  of  the  Spanish-American  War  he 
was  appointed  Ensign  for  temporary  service  and  was  hon- 
orably discharged  in  1898.  He  was  appointed  Civil  Engineer 
in  the  Navy  about  the  same  time. 
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NORTH   DAKOTA   SOCIETY  OF    ENGINEERS. 

Jan.  30-31.     Annual  meeting  in  Bismarck.     Secy.,  E    F    Chan- 
dler,   University,   N.   D. 
OHIO  ENGINEERING  SOCIETY. 

Jan.    31-Feb.    2.      Annual    meeting.      Ohio    State    University, 
Columbus,  Ohio.    Secy.,  John  Laylin,  Norwalk,  Ohio. 
OREGON  SOCIETY  OF  ENGINEERS. 

Feb.   5.     Annual  meeting  in  Portland.     Secy.,  Orrin  E.  Stan- 
ley, P.  O.  Box  973,  Portland,  Ore. 

AMERICAN    ROAD   BUILDERS'    ASSOCIATION. 

Feb.    5-9.      Eighth    National    Good    Roads    Show,    in    Boston, 
Mass.     Secy.,  E.  L.  Powers,  150  Nassau  St.,  New  York  City. 
NATIONAL  LIME  MANUFACTURERS'  ASSOCIATION. 

Feb.   6-7.     Annual  meeting  in   New   York  City.     Secy.,  F    K 
Irvine,   537   South  Dearborn   St.,   Chicago. 
AMERICAN  INSTITUTE  OP  ELECTRICAL  ENGINEERS. 
Feb.    7-9.      Midwinter   convention    in   New   York   City.     Secy., 
F.  J.  Hutchinson,  33  West  39th  St.,  New  York  City. 

MINNESOTA  SURVEYORS'   AND  ENGINEERS'   SOCIETY. 

Feb.  7-9.     Annual  meeting  in  Minneapolis. 
TENTH   CHICAGO   CEMENT   SHOW. 

Feb.     7-15.       In    Chicago.       Under    management    of    Cement 
Products  Exhibition  Co.,  210  South  La  Salle  St.,  Chicago. 
AMERICAN  CONCRETE  INSTITUTE. 

Feb.  8-10.  In  Chicago  at  La  Salle.  Secy.,  H.  D.  Hynds,  30 
Broad  St.,  N.  Y. 

AMERICAN  ASSOCIATION  OF  ENGINEERS. 

Feb.  8-10.     In  Chicago  at  the  Hotel  La  Salle. 
NATIONAL  BUILDERS'   SUPPLY   ASSOCIATION. 

Feb.  12-13.  In  Chicago  at  Sherman.  Secy.,  L.  P.  Des- 
mond, 1211  Chamber  of  Commerce,  Chicago. 

INDIANA    SANITARY   AND   WATER-SUPPLY   ASSOCIATION. 
Feb.   14-15.     Annual   meeting   in  Indianapolis.     Secy.,  W.   F. 
King,  Indianapolis,  Ind. 

WISCONSIN  ENGINEERING  SOCIETY. 

Feb.  15-16.  At  Madison,  Wis.  Secy.,  L.  S.  Smith,  939  Uni- 
versity  Ave.,   Madison,   Wis. 

AMERIC.VN   INSTITUTE   OF  MINING   ENGINEERS. 

Peb.  19-22.  Meeting  in  New  York  City.  Secy.,  Bradley, 
Stoughton,   29  W.  39th  St.,  New  York  City. 

SOUTHWESTERN   CONCRETE   ASSOCIATION. 

Peb.  19-24.  Southwestern  Concrete  Show  in  Kansas  Citv, 
Mo.  Address  Chas.  A.  Stevenson,  1413  W.  10th  St.,  Kansas 
City. 

CONNECTICUT  SOCIETY  OF  CIVIL  ENGINEERS. 

Peb    20-21.      Annual   meeting   in   New   Haven    in   Mason  Lal)- 
oratory.      Secy.,  J.   F.  Jackson,   New    Haven. 
IOWA    STATE    DRAINAGE    ASSOCLVTION. 

Peb.  20-21.  Meeting  in  Fort  Dodge.  Secy.,  M.  F.  P.  Costelloe, 
Ames. 

IOWA  ENGINEERING  SOCIETY. 

Peb.  21-23.  Annual  meeting  in  Ames.  Secy.,  J.  H.  Dunlap, 
Iowa  City. 

The  Itinp-Iianiton  DnK;iHeeriuK'  Society  held  its  annual  meet- 
ing and  dinner  on  Jan.  23.     The  secretary  is  Ray  W.  Aldrich. 

The  Iowa  State  Drainajie  Association  w^ill  meet  in  Fort 
Dodge,  Feb  20  and  2L  The  secretary  is  M.  F.  P.  Costelloe, 
Ames. 

The  Kniirlncers'  Club  of  Memphis,  Tenu.,  on  Jan.  10  elected 
the  following  officers:  President,  A.  L.  Dabney;  vice-president, 
C.   C.   Pashby;   secretary,  T.  H.  Allen. 

The  Civil  KuKineers'  Society  of  St.  Paul,  Minn.,  on  Jan.  S 
elected  the  following  officers:  President,  P.  E.  Stevens;  vice- 
president,  C  E.  Nagel;  secretary,  H.  A.  Gcrst. 

The  Franklin  In.Htitute  on  Jan.  17  elected  the  following 
officers:  President,  Walton  Clark;  vice-president,  Coleman 
Seller.s,  Jr.;  treasurer,  Cyrus  Borgner;  secretary,  R.  B.  Owens, 
Philadelphia. 

The  Connecticut  Society  of  Civil  EuKlnecrs  will  hold  its 
annual  meeting  Feb.  20  and  21  at  the  IMason  Laboratory,  Yale 
University,  New  Haven,  Conn.  The  secretary  is  J.  Frederick 
Jackson,  New  Haven. 
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'I'll*'  NiirliiK'lU'Iti  lOiiKiiictTH'  dull  uii  Jan.  Ifi  iiiMtallcd  Ihi' 
lollowiim  oIIUhmm:  I'losidont.  H.  H.  I'eck ;  vlce-preHldonts,  H.  (i. 
Camplx'll  !>nd  V.  U.  Alwood;  tnnisviror,  C.  A.  Crylsci-;  himti- 
t!>ry.    .1.    K.    lluKt\(>s.    SprinKlhdd.    Til. 

Tin-  lOiiK'iiK'orN'  <"liil»  «»l'  'rrfiitoii  lias  (deotcd  (ho  fnllowliiK 
olllcors  for  1!)17:  T'icsidont,  l-'icd  C  Carntarplion ;  viec-piiHl- 
<li>nts.  Henry  B.  Kuniniid  and  Oharloa  R.  F'alrchild;  treasuroi', 
.fohn    E.    lOlllott;  socrctaiy,   Josrph    10.    lOnKllsh. 

'I'ho  Clevelniid  ANNOflntioii  of  tlu>  Amorlcan  Society  of 
(Mvll  I'hminoors  has  oloctod  llio  folio winR"  ofncers:  President, 
Wilbur  .1.  Watson;  vUf-i)rcsid(-nt.  Hairy  Fuller,  of  the  Klnn 
ISridKe  Co.;  secretary,  Oeoi-f^o  11  Tinki'r.  brMne  engineer  of 
the  NioUel  Plate  U.K. 

'I'lic  I*r4tvidoii<>«  lOiiuiiivoi-iiiK  Soeit-lj  announces  section 
nieetinRS  in  the  following  Holds:  Machine  shop,  chemical,  eili 
ciency  and  scientific  niananenient,  power,  miinicii)al  highway 
and  water-supply,  structural,  industrial  and  technical  educa- 
tion, desinninn-  and  (Iraflinu  .\  meeting  Avill  he  held  each 
week. 

'I'lio  i'Muriilii  lOiiK'iix'eriiiK'  .*«oeiety,  I'ecentlx'  organized,  ha.'< 
planned  to  hold  its  first  annual  meeting  in  Tampa,  l<^eb.  2  and 
.'!.  with  headquarters  at  the  Hillslxoro  Hotel.  The  chairman  of 
the  local  committee  is  li.  1).  Martin,  city  enj^ineer  of  Tampa. 
The  secretary  of  the  lOnsineering-  Society  is  J.  R.  Bentf)ti. 
fJainesville. 

The  Aiii«'rl<'uii  liistitiite  of  Coii.sultiiiK  l<^nniin'ers  at  its  an- 
nual nie(>tint;'  on  .Tan.  1  .'>  in  the  10n.;inecrs'  Clul),  New  York  City, 
elected  to  the  Council  the  following;  members:  Gardner  S.  Wil- 
liams, to  serve  to  Januaiy,  1919;  A.  M.  Hunt,  I^ewis  B.  Stillwell 
and  William  .T.  Wilsus,  to  serve  until  January,  1920.  The  sec- 
retary is  F.   A.  Molitor. 

The  Knnsns  Ku^lneerliiK-  Society  held  its  ninth  annual 
meeting-  Jan.  Ifi  and  1"  in  Topeka,  electing-  H.  B.  Walker, 
president,    and    C.    INI.    Buck,    vice-president.      The    secretary    is 

C.  A.  Forter,  Topeka.  Among  the  several  topics  discussed 
were  tlie  Society  and  its  relations  to  electrical,  mechanical 
and  railroad  engineers  and  to  architects. 

The  Bri«ls;e  Builder.s'  aud  Struetural  Society  at  the  annual 
meeting  in  New  York  on  .Tan.  12  elected  the  following  officers: 
President,  C.  D.  Marshall,  of  McClintic-Marshall  Co.,  Pitts- 
burgh; vice-president,  Thomas  Earle,  of  the  Bethlehem  Steel 
Bridge  Corporation,  South  Bethlehem;  treasurer,  Harry  Fuller, 
of  the  King  Bridge  Co.;  secretary,  George  E.  Gifford,  50  Church 
St.,  New  York  City. 

The  Engineers'  Society  of  Western  Pennsylvania  at  its  an- 
nual meeting  Jan.  16,  in  Pittsburgh,  announced  the  election 
of  the  following  offioers:  President,  Alex.  L.  Hoerr,  chief  en- 
gineer. National  Tube  Co.,  McKeesport,  Penn. ;  vice-president, 
George  H.  Neilson;  treasurer,  Albert  E.  Frost;  secretary,  Elmer 
K.  Hiles,  Pittsburgh.  On  Jan.  20  the  Society  held  a  smoker 
at  the  Fort  Pitt  Hotel. 

American  Concrete  Institute — At  the  annual  meeting  at  the 
Hotel  La  Salle,  Chicago,  Feb.  8  to  10,  1917,  the  main  papers 
will  bo  "Slag  and  Cinders  as  Aggregate,"  by  Sanford  E. 
Thompson;  "Flow  of  Concrete,"  by  the  United  States  Office  of 
Public  Roads;  "Effect  of  Hydrated  Lime  on  Strength,  Absorp- 
tion and  Expansion  of  Concrete,"  by  Prof.  H.  H.  Scofield;  "A 
Course  of  Instruction  in  Reinforced  Concrete,"  by  Prof.  W.  K. 
Hatt,  and  "Effect  of  Width  of  Slab  on  Effective  Width  of 
Design,"  United  States  Office  of  Public  Roads.  There  will  be 
in  addition  the  usual  committee  reports,  prominent  among 
which  this  year  will  be  one  on  Standard  Building  Regulations 
for  the  Use  of  Reinforced  Concrete.  There  is  expected  to  be 
considerable  discussion  of  this  because  of  various  provisions, 
particularly  in  the  flat-slab  floor  section,  which  differ  from 
similar  ones  in  the  recent  report  of  the  Joint  Committee.  An 
innovation  of  the  convention  will  be  two  luncheons  and  round- 
table  talks. 

Western  Society  of  b}nj;ineers — The  47th  annual  meeting 
and  dinner  was  held  at  the  Sherman  Hotel,  Chicago,  on  Jan. 
10. _  The  addresses  included  "The  En.gineering  School  and  the 
Engineering  Profession,"  by  F.  E.  Turneaure,  dean  of  the  Col- 
lege of  Engineering,  University  of  Wisconsin,  and  a  talk  on 
the  work  of  the  engineer  in  Europe  after  the  war,  by  James 
Keeley,  editor  of  the  "Chicago  Herald."  The  announcement 
was  made  of  the  award  of  the  Chanute  Prize  for  the  followin.t; 
papers:  "The  Currents  of  Lake  Michigan  and  Their  Effects  on 
the  Climate  of  Adjoining  States,"  by  Col.  C.  McD.  Townsend. 
United  States  Engineers  '^St.  Louis,  Mo.);  "Wind  Stresses  in 
the  Steel  Frames  of  Office  Buildings,"  Wilbur  M.  Wilson, 
Assistant  Professor  of  Structural  Engineering,  University  of 
Illinois.  On  Jan.  11  there  was  an  excursion  by  special  train 
to  the  works  of  the  Pullman  Co.  and  the  Illinois  Steel  Co.  The 
Society  now  has  over  1200  i-nembers.  The  officers  elected  for 
1917    are    as    follows:    President,    H.    J.    Burt;    vice-presidents, 

D.  W.  Roper,  J.  N.  Hatch  and  'W.  W.  DeBerard;  treasurer,  C. 
(L    Dait.     The  secretary  is  E.  N.  Layfield,  Chicago. 
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Special   Trillin-   'I'riiek 

,\.  special  form  of  trailer  truck  is  being  built  by  the  lOlec- 
iiie  Wheel  Co..  of  t^uincy.  111.,  for  use  in  (■onne<'tion  with  tlu) 
small  tractors  or  niotoi'  trucks  employed  in  warehouses,  rail- 
\\u\  freight  terminals,  do(d<s,  factories,  «?tc.  The  trailers  arc 
so  made,  with  di:igonal  connections  between  the  axles,  that 
the  rear  wheids  follow  the  i)ath  of  the  front  wheels  in  round- 
ing curves,  and  all  trucks  in  a  train  will  follow  the  path  of 
Hie  tractor.  They  will  traverse  curves  jis  shaip  as  C-ft.  radius. 
The  frame  is  of  steel,  with  wood  i)latf()i'm  3V2X7  ft.,  and  is 
moiint<Ml  on  four  18-in.  wlieels  with  .a  wheelbase  of  ^y^  ft. 
The  wheels  may  be  of  steel  (with  .3-in.  flat  tires  or  rubber 
lires),  or  they  may  be  of  wood  or  (ibei-  constiuction  if  desired. 
A  swinging  coupling  enables  ti-ucks  to  be  coupled  at  any 
angle.  The  truck  has  a  capacity  of  2  v.  tons  and  weighs  about 
Slid   II).   with    steel   wheels. 

*  *      * 

Small  AlternatiuK'-t'urrent  Itectiliers 
A  new  line  of  small-sized  commercial  rectifiers  for  con- 
verting alternating  current  to  uni-dircctional,  to  be  used  in 
storage-battery  charging,  has  b(M;n  developed  by  the  General 
Electric  Co.,  of  Schenectady.  The  rectifying  element  is  a 
v.acuum  bulb  with  a  tungsten  filament  and  a  graphite  elec- 
trode surrounded  by  an  inert  gas — an  eh'Ctrical  "valve"  devel- 
oped in  this  company's  research  laboratories.  The  efficiency 
of  the  rectifiers  is  from  30  to  1^*%,  rising  with  the  load.  A 
steel  casing  incloses  a  panel  or  base  carrying  the  bulb,  a  fuse 
to  protect  against  reversal  or  overload,  and  a  compensating 
transformer  to  reduce  the  voltage  of  the  alternating  current 
and  to  feed  the  bulb  filament.  The  smallest  outfit  weighs  8  lb. 
and  furnishes  2  amp.  at  7  volts  from  a  llR-volt  60-cycle  circuit. 
The  medium-sized  rectifier  furnishes  6  amp.  at  7.5  to  15  volts 
and  weighs  15  lb.  The  largest  unit  is  for  6  amp.  at  7.5  to  75 
volts,  having  15  taps  from  the  compensator  running  to  a  dial 
switch  for  quick  and  easy  adjustment  of  voltage. 

*  *      * 

IVew  Metal   Lathing 

An  entirely  new  lathing  and  light  reinforcing  material  is 
now  being  put  out  by  the  Clinton  Wire  Cloth  Co.,  of  Clinton, 
Mass.,  under  the  trade  name  "welded  sheathing."  As  shown 
in  the  accompanying  view,  it  consists  of  steel  wires  running 
in  opposite  directions,  separated  for  the  most  part  by  a  sheet 
of  tarred  felt,  but  welded  at  intersections  through  small  holes 
punched  out  of  the  felt.  The  longitudinal  wires  are  No.  13 
gage  galvanized,  spaced  3  in.  apart,  and  are  on  the  front  or 
exposed  side  of  the  felt  and  carry  the  plaster  or  mortar.  The 
vertical,  or  stay,  wires  are  8  in.  apart,  are  of  the  same  gage 
and  are  stapled  to  the  building  studs.  As  the  plaster  or 
mortar  is  applied,  the  felt  bulges  away  from  the  horizontal 
wires  and  gives  the  material  a  chance  to  key  all  around 
them.  The  felt  serves  as  a  backing  to  retain  the  mortar  and 
prevent  waste.  The  material  is  furnished  from  stock  in  flat 
sheets  32   in.   wide   and   8   ft.   long,   crated   in   50-sheet   bundles. 


CLIXTOX    WIl:i-;    CLOTH    "WIOI.DIOTi    .SHK.ATHTXG" 

The  cost  is  claimed  to  be  about  half  th;it  for  all-melal  lathing 
foi-   the   same  area   and   service. 

The  material  has  been  approved  by  the  Imilrting  I>uieaus 
of  the  several  New  York  City  boroughs.  Two  ])laster  parti- 
tions, one  with  steel  and  one  with  wood  studs,  were  officially 
tested  at  the  Columbia  station  and  withstood  a  1700°  fire  for 
one  hour,  followed  by  water  from  a  fire  hose. 

This  sheathing  has  been  used  foi-  reinforcing,  short  light - 
load  spans  being  stajiled  to  joints  and  serving  as  the  boltom 
form. 
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Concrete-Mixer  Boat  for  Ohio  River  Locks 


By  a.  W.  Kheamer*  and  (Jregoky  M.  Dexter f 


In  connection  with  the  improvement  of  the  Ohio  River 
with  locks  and  dams  hy  the  United  States  (lovernment, 
the  Wlieeling  district  of  the  United  States  Engineer  De- 
partment is  bviikling  some  of  the  work  with  hired  hibor. 
This  fact  necessitated  the  design  of  a  ])lant  for  the  mix- 
ing and  handling  of  concrete  and  the  concrete-mixer  boat 
described  in  this  article  resulted. 

Fig.  2  shows  a  typical  layout  of  a  lock  and  dam  in 
the  Wheeling  district.     The   concrete   vardage   involved 


needed  to  complete  tlie  masonry,  although  in  some  cases 
two  have  been  sullicicnl. 

The  following  methods  have  been  u^ed  for  nn'xing  and 
handling  concrete  on  the  Ohio  Kiver  work  in  the  Wheeling 
district: 

1.  Mixing    riant   Upon    the   Shore — With    cableway. 

2.  Mixing-  I'lants  Upon  or  Just  Inside  the  Coffer-dams — (a) 
With  narrow-gage  tiacks  leading-  to  derricks  that  deposit  the 
concrete  in  the  forms;  (b)  -with  narro-w-gage  tracks  upon  the 
top    of    the    forms,    permitting    the    dumping    of    the    concrete 


PTO.   1.     VIEW  OP  CONCRRTK-MTXRR  BOAT  ALONGSTDR   roPPKU-DAM  ON  OHK^   RIVER  LOCK 

Room  shown   lfi;i  ft.  can  be  lengthened  to  200  ft.     A-frame  84   ft.  high  can  be  raised  to  9S  ft.     Hoist  tower  95  ft.,   maximum 
105  ft.     Note  stiff-legs  to  hoist  tower  and  that  side  of  gravel   bin  has  not  been  closed  up 


will  vary  from  50.000  to  100.000.  This  amount  in 
conjunction  with  the  T  slia])e  of  the  lock  and  dam,  the 
necessity  of  maintaining  navigation  and  an  avaihil)le  net 
working  ])eriod  each  year  of  from  five  to  seven  months 
has  resulted  in  the  experience  that  three  to  four  years  are 
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directl.N-  into  place;  (c)  with  platforms  along  which  buggies 
are  pushc'd  by  laboreis  to  the  forms  and  dumped;  (d)  with 
chutes  from  mixer  to  forms  (where  the  forms  were  too  high 
or  too  distant  to  be  reached  easily  with  the  chute,  there  was 
a  hoist  tower  at  the  mixer). 

3.  Mixing  Plant  Upon  a  Boat — (a)  With  hoist  tower  and 
chutes  supported  by  cables;  (b)  with  hoist  tower  and  boom 
so  that  cables   were  not  necessary   to  support  chutes. 

The  decision  to  i)uihl  a  concrete-mi.xer  boat  with  hoist 
tower  and  lioom  wa<  based  upon  certain  arguments  among 
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which  in;iy  Ix'  mclit  i(iiic(l  I  he  lullou  iiii;  :  ( '((iicrctc  lii;i- 
tcriiils  can  \n'  phiccd  alxiaid  a  mixci-  hciat  as  ccoiioini- 
cally  as  in  a  niixiii-^-  |)laiit  on  a  colVcr-dani.  'I'hc  hitler 
has  to  he  disniantlcd  and  n>hiiilt  for  (>ach  collVi-- 
dam,  while  with  a  niixcM-  hoat  more  olahoralc  con- 
stnictioii  is  justiliahh'.  The  additional  investnieid  m'c- 
essary  to  provide  for  hooni  and  sn|)])()rtiiiti-  A-franic 
as  well  as  a  conveyor  system  lor  handlini;  cement 
ha<i;s  is  small  after  the  mixer  hoat  has  heen  desioned 
to  carry  hins.  machinery  and  hoist  tower.  Much  mis- 
cellaneous equipment  is  eliminatiMl  from  the  cofl'er-dam 
hy  th(>  mixer  l)oal.  which  yives  moi'e  space"  or  |)ermits 
a  smaller  cotl'tM'-dam  and  helps  when  pumping-  out  alter 
high  watei-.  During  the  season  of  11)15  a  rental  of  ^.'iT) 
pi'r  day  was  paid  for  a  mixer  hoat,  hut  without  hoom  and 
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FIG.  2.     TTPrCAL  LOCK  AND  DAM  ON  OHIO  RIVER 

A-frame.  For  tue  Government  work  a  mixer  boat  would 
he  used  on  the  construction  of  more  than  one  dam. 
Finally,  the  behavior  of  a  similar  but  smaller  l)oat,  which 
had  been  built  by  the  T.  A.  Gillespie  Co.,  had  shown 
its  advantages. 

It  was  not  possible  to  delay  the  design  and  building  of 
the  mixer-boat  hull  until  the  loads  it  would  have  to  carry 
had  been  determined.  It  was  known  that  the  mixer  boat 
of  the  T.  A.  Gillespie  Co.  had  a  hull  32  ft.  wide  by  80 
ft.  long  and  about  5  ft.  deep.  The  loads  on  it  included 
a  steel  boom  158  ft.  long,  a  wooden  A-frame  and  hoist 
tower  and  one  concrete  mixer  with  the  usual  machinery, 
bins,  etc.  In  operation  the  forward  end  of  this  boat  was 
frequently  level  with  the  water  surface,  indicating  that 
there  was  a  small  margin  of  stability  for  additional  loads. 
Accordingly,  the  dimensions  of  the  proposed  mixer-boat 
hull  were  rather  arbitrarily  placed  at  40  ft.  wide  by  90 
ft.  long  and  6  ft.  9  in.  deep  at  the  gunwales. 

Conditions  Controllng  Design 

Later,  the  design  of  the  bins,  boom,  etc.,  was  under- 
taken. A  congested  steel  market,  the  low  cost  of  the 
mixer  boat  and  pressure  of  other  work  left  little  oppor- 
tunity for  comparative  designs.  Some  rather  arbitrary 
•issumptions  were  made,  and  a  statement  of  these  and  the 
limiting  conditions  encountered  follows : 

From  a  study  of  the  two  positions  in  Fig.  3  the  boom 
was  designed  for  a  range  in  slope  from  1  on  2%  to  1  on 
I,  and  erection  in  lengths  of  163  ft.,  180  ft.  and  200  ft., 
with  the  connection  to  the  hoist  tower  at  the  heights 
shown.  It  was  recognized  that  at  extreme  low  water  it 
might  be  necessary,  in  filling  the  upper  portion  of  the 


laiiil  wall  I'orm,  to  dischai'ge  llic  concrete  I'l'om  the  hoon, 
into  liiickets  that  woidd  he  lifted  and  dumped  hy  a  travel- 
ing derrick.  Stahility  considei'ations,  the  rre((iien(;y  of  ex- 
treme low  water  and  the  yardage  involvcid  were  sulli- 
cient  to  justify  the  heights  adopted.  The  hoom  was  de- 
signcfl  for  support  near  its  centcM-  hy  cables  that  would 
lie  a))pro\inialely  Nci'tieal.  The  distance  hack  to  the  hoist 
towei-  was  tentatively  ])laeed  at  25  ft.,  and  later  this  was 
foniid  to  work  in  satisfactorily  with  the  location  of  the 
hins.  These  considerations  determined  the  maximum  and 
minimum  lengths  of  the  A-frame  as  98  ft.  and  81  ft. 
icspectively,  as  well  as  its  angle  with  the  horizontal. 

Wo  ])rovisions  were  made  for  quick  shifts  of  connec- 
tions in  the  boom,  hoist  tower  and  A-frame,  as  the  ma- 
son iw  in  a  large  colfer-dani  requires  about  a  season  to  com- 
plete. The  A-frame  head  was  made  15  ft.  long  in  order 
that  sway  cables  could  be  run  from  each  end  to  the  top 
chords  of  the  boom.  Removable  crossbracing  was  pro- 
vided in  the  plajie  of  the  legs  of  the  A-frame.  The  depth 
of  the  boom  was  rather  arbitrarily  placed  at  10  ft.  The 
Insley  Manufacturing  Co.'s  roller  hoist  bucket  of  36  cu.ft. 
capacity  was  selected,  owing  to  its  low  overall  height  and 
the  consequent  lowering  of  the  center  of  gravity  of  the 
bins.  The  width  of  the  hoist  tower  was  determined  by 
that  of  the  bucket.  The  width  of  the  boom  was  made 
about  the  same  as  the  tower,  which  gave  a  simple  con- 
nection to  the  tower  as  well  as  made  satisfactory  use  of 
2l^x2i/2xi/j|^-in.  angles  for  wind  bracing  in  the  boom.  The 
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FIG.  3.     OUTLINES  OF  MIXER  WITH   (ABOVE)  SHORT  AND 
WITH    (BELOW)    LONG    DELIVERY 

depth  of  the  hoist  tower  was  made  8  ft.,  and  stiff-legs  were 
provided  for  bracing  instead  of  guy  cables. 

It  was  decided  to  make  use  of  two  right-hand  II/4- 
cu.yd.  Smith  mixers  that  were  on  hand,  although  one 
right  and  one  left  of  another  type  would  have  lowered  the 
center  of  gravity  of  the  bins.  Their  arrangement  rela- 
tive to  each  other  and  the  hoist  tower  was  determined  by 
the  slope  of  chute  to  bucket  and  the  flow  of  the  concrete 
without  changes  in  direction.  It  was  decided  to  use  a 
derrick  boat  with  80-ft.  trussed  boom,  located  alongside 
the  mixer  boat,  for  filling  the  bins.  These  decisions 
limited  the  height  and  location  of  the  sand  and  gravel 
bins.  For  ballast  purposes  the  coal  bin  and  boilers  were 
placed  at  the  aft  end  of  the  boat. 

The  boom  was  designed  for  three  loadings : 

1.  Concentrated  load  of  5000  lb.  at  the  lower  end  and  its 
own   dead   weight,    using   the  customary   unit   stresses. 
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2.  Twenty  pounds  per  square  foot  of  wind  iiressure  b'-oiul- 
side  on  and  its  own  dead  weight,  usinK  unit  stiesses  33';f  in 
excess  of  normal. 

3.  Its  dead  weight  as  a  beam  supported  near  each  end, 
using  unit  stresses  33%   in  excess  of  normal. 

The  ])re(;o(ling  embraces  most  of  the  imitortaiit  condi- 
tions or  assumptions  that  controlled  the  design  of  llic 
mixer  boat.  A  general  description  of  the  boat  as  equipped 
and  operated  follows. 

De'iwils  of  Equipmekt  of  Plant 

'Jlie  following  machinery  was  provided:  Two  80-hp. 
boilers  of  the  return-tubular  type;  one  horizontal  duplex 
service  pump  for  general  water-supply  purposes,  size 
9x51/4x10  in.;  one  horizontal  duplex  feed-water  pumi), 
size  5i/2x3%xr)  in.;  one  100-hp.  feed-water  heater;  one 
2-cylinder  12xl2-in.  two-drum  hoisting  engine  for  hoist 


tCementCom^yor 


and  se])arate  c()mi)artments  for  the  sand  and  gravel,  pre- 
\('nts  any  delay  from  the  sticking  or  arching  action  of 
the  aggregate. 

Rags  of  cement  are  brought  to  the  mixer  boat  on  a 
covered  scow  that  lias  a  caj^acity  of  .'jriOO,  are  carried  from 
the  scow  by  a  cleated  chain  conveyor  and  elevated  by  a 
curved-arm  carrier  to  a  platform  above  the  mixers  and 
()  in.  below  the  tops  of  two  cement  hoppers,  into  Avbicb 
they  are  emptied.  This  platform  provides  storage  for 
200  bags  as  insurance  against  conveyor  delays.  The  levei' 
that  controls  the  flow  of  the  aggregate  into  the  mixer 
controls  the  cement  also.  The  cleated  chain  conveyor 
may  be  rotated  about  its  driveshaft  into  the  nearly  vertical 
])osition. 

The  concrete  spilled  about  the  boat  at  the  end  of  an  8- 
lir.  run  does  not  exceed  i/j  cu.yd.,  due  to  a  tilting  chute. 
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bucket  and  l)Oom ;  one  ^O-hp.  two-cylinder  winch  engine 
for  cement  conveyor  and  spuds;  live  steam  si])lions:  two 
114-cu.yd.  mixers,  each  driven  by  a  vertical  H-hp.  en- 
<''ine;  one  chain  conveyor  with  wooden  cleats;  aiul  one 
chain  conveyor  with  cui'ved-ai'ui  carriers. 

A  water  line  for  washing  out  tlie  chute  on  the  boom,  as 
well  as  steam  lines  for  heating  llie  chute,  concrete  ma- 
terials, etc.,  has  been  provided.  The  method  of  filling  the 
bins  necessitated  a  low  smokestack,  but  this  was  offset 
by  a  steam  connection  for  forced  draft.  Tbe  watci-  foi- 
each  mixer  is  snijplied  llii'ougb  a  2-in.  Trident  water 
meter,  a  quick-closing  gate  vahc  and  a  pump  operating 
against  a  relief  valve.  The  meter  dial  is  graduated  from 
0  to  100  gal.,  and  the  pointer  can  be  set  back  to  zei'o 
quickly. 

A  special  measuring  lioi)])er  on  each  mixer,  with  slopes 
ranging  from  12  on  (i  to  tbe  vertical,  an  outlet   Tixis  in. 


tlie  vertical  travel  of  tbe  liuckct,  tbe  use  of  1-yd.  batches 
in  a  bucket  whose  capacity  is  ;}(')  cu.ft.,  and  a  2Vi>-ft. 
bulkhead  about  the  top  of  the  receiving  hoppei*  on  all 
exce])t  the  tower  side.  Also,  the  tilting  chute  ])ermits 
greater  acceleration  of  the  hoist-bucket  s])eed  by  pro- 
viding vertical  ti-avel  aiul  making  it  unnecessary  to  wait 
until  all  tb(>  niatei'ial  fi-om  tlie  mixers  has  entered  the 
bucket.  Tlie  lowei'  end  of  the  hoist  tower  is  in  a  water- 
tight well  with  a  removable  aiul  easily  rejilaced  bottom 
tbat  would  be  knocked  out  by  a  falling  bucket.  Just 
above  tbe  i-eceiving  bopper  are  two  jjarallel  timbers  that 
extend  horizontally  through  tbe  tower  from  the  forward 
to  tbe  aft  si(l(%  while  horizontally  against  the  forward  side 
is  anotiier  timber.  Against  these  the  bail  and  sides  of 
tbe  bucket  hit  when  it  is  duiuped.  and  thus  enable  the 
boisting  engineer  to  clean  tbe  bucket  of  concrete  without 
assistance.     TIk-   two   |)arallel   timbers   prevent,   also,   tbe 
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uiukc't  Ironi  hoinu'  carnrd  too  liij^ii.  An  iiiiloiiint  ir  lock- 
iug,  deviw  upon  tin-  l)ooiii  cal)!*',  coiisisliii^  ol'  a  l)ral<{'  ami 
sheave  and  woi-kiiii^-  upon  tlie  priiicii)le  ol'  the  toji'.ifU'  joint, 
takes  the  boom  load  Iroin  Ihe  lioisliiifj  enfjine. 

The  coal  bin  has  a  capaeity  of  (10  tons,  a  llarinj,'  lop,  u 
slo})in<f  renio\able  roof  and  is  lined  with  No.  l."?  United 
States  Standard  slu>el  steel.  Under  eacli  Ix/ilei-  arc  an 
ashpit  and  well. 

As  an  assistance  in  nianenxerinu'  and  iioldini;-  the  mixer 
boat  it  is  provided  with  four  liickoiy  spuds  1  txll  in.  by 
32  ft.  They  are  oi)ei'ated  by  lines  from  the  iu};<i-er  heads 
on  the  conveyor  engine,  are  e(piipi)ed  with  llattened  cast- 
iron  points  and  hear  on  east-iron  rollers. 

There  are  two  sand  and  two  ^ra\i'l  bins.  All  arf 
lined  with  No.  13  United  States  Standard  sluvt  steel 
are  provided  with  drain  plates  and  have  side  slopes  rang- 
ing from  the  vertical  to  \'i  on  S.  l-lacli  sand  l)in  \\-a^  a 
capacity  of  570  and  each  gravel  bin  of  1030  cu.ft. 
lioughly,  all  the  bins  may  be  described  as  inverted  hollow 


mil  indicatc(|  that  the  margin  of  stability  against  over- 
turning in  a  broadside  windstoini  was  not  as  high  as 
might  be  desired.  However,  there  were  not  suirieienl 
reasons  to  justify  any  revision  in  loading  in  view  of  the 
jirior  design  and  completion  of  the  hull.  Table  1  on  |). 
1715  shows  the  results  of  the  final  estimates  of  stability. 

Tlie  mixer-boat  hull  has  1-in.  bottom  i)laid<ing,  ;5-in. 
decking,  H-'in.  gunwales,  two  longitudinal  bulkheads  and 
four  trusses.  Transversely,  there  are  seven  trusses,  at 
four  of  which  there  are  truss  rods.  An  estimate  of  the 
maximum  bending  and  longitudinal  shearing  stresses  in 
the  gunwales  and  bulkheads  shows  values  ranging  from 
350  to  700  and  from  80  to  1  10  lb.  ])er  sq.in.  respectivcdy 
for  the  various  loadings. 

The  methods  followed  in  erecting  the  steel  on  the  mixer 
boat  have  no  interest  except  as  regards  the  A-frame  and 
boom.  The  upper  {)ortion  of  the  A-franie  was  erected 
on  sloping  cribwork  on  the  river  bank;  the  lower  portion 
was  put  in  place  on  the  mixer  boat  and  guyed  at  the 
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FIG.    5.      DETAIL,  VIEWS   OF  THE   OHIO   RIVER  LOCK   AND    DAM   CONCRETE-MIXER   BOAT 


pyramids.  The  sand  bins — the  smaller  pyramids — are 
built  within  the  larger  pyramids,  or  gravel  bins,  in  such 
a  way  that  both  have  the  same  forward  face.  The  in- 
verted-V  bulkhead  that  divides  the  two  gravel  bins  from 
each  other  serves  the  same  purpose  for  the  sand  bins. 
Thus,  the  aft  and  outside  corner  of  each  sand  bin  is  sup- 
ported upon  the  gravel-bin  beams  by  a  wrought-iron  pipe 
column.  As  a  result  the  "booming"  by  the  derrick  boat- 
operator  is  reduced  to  two  positions,  it  is  unnecessary  to 
keep  a  boy  on  top  of  the  bins  to  coach  the  operator,  and 
the  center  of  gravity  of  each  bin  is  brought  as  close  as 
possible  to  the  center  line  of  the  boat.  The  latter  feature 
reduces  the  amount  of  side  listing  of  the  mixer  boat  due 
to  unequal  loading  of  the  bins. 

Estimates  of  the  stability  of  the  mixer  boat  which  were 
made  when  the  designs  had  progressed  sufficiently  to  per- 


proper  angle.  Then  the  mixer  boat  was  run  bow  on 
against  the  bank,  and  the  two  portions  were  joined.  That 
half  of  the  boom  which  after  erection  may  be  described 
as  the  lower  portion  was  put  together  on  light  falsework 
about  25  ft.  above  the  water  surface.  The  upper  portion 
was  built  out  from  the  lower  as  a  cantilever.  Then  the 
mixer  boat  was  placed  so  that  the  legs  of  the  A-frame 
straddled  the  boom,  and  the  latter  was  hoisted  into  place. 
In  operation  at  full  capacity  11  men  are  needed  on  the 
mixer  boat,  as  follows:  One  foreman,  one  fireman,  one 
laborer  on  the  cement  platform  at  the  receiving  end  of 
the  conveyor,  one  laborer  at  each  of  the  two  cement  hop- 
pers, one  laborer  at  each  of  the  two  aggregate  hoppers, 
one  laborer  who  dumps  the  mixers,  one  hoisting  engineer, 
one  laborer  at  the  receiving  hopper  on  the  hoist  tower 
and  one  oiler.     In   addition   a  watchman  is   employed. 


February  1,  1917 


E  N  (}  I  N  K  K  \l  I  N  CJ     N  E  W  S 


173 


Besides  the  men  engaged  directly  on  the  mixer  l)oai 
the  following  men  are  necessary  to  provide  sand,  gravel 
and  cement:  Cement  scow,  four;  derrick  boat,  two;  sand 
and  gravel  digger,  four;  towboat,  two.     An   additional 

TABLE     1.     DRAFT,    METACENTRIC    HEIGHT    AND    ALLOWABLE 
WIND  PRESSURE  ON  MIXER  BOAT 
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Description   of   LoadinK         ^'='2-5  2-^^  =  ^Ps"  ^^  P2S  ?-s 

MixerBoat                      ""-^  S  «  ^  5=- *^  fi^  *^  S*"  £^  °  £-^ 

200    r  Draft  in  ft.  at  forward  end     5   5  4  5  4  8       4  8  4  2  4,3  4  4 

ft.    j  Draft  in  ft.  at  aft  end             4  9  19  5   5       3  6  5  8  3  8  19 

boom  I  Metacentric  height  in  ft.         6  5  27   5  7   5      15  0  9  0  17  0  28  0 

180    f  Draft  in  ft.  at  forward  end     5  2  4   3  4  6       4  6  4  0  4  2  4  3 

ft.    {  Draft  in  ft.  at  aft  end               52  20  57       37.59  40  20 

boom  I  Metacentric  height  in  ft.         6  5  27.5  7   5      15  0  9  0  17.0  28  0 

163    f  Draft  in  ft.  at  forward  end      4.8  4.1  4  3       4  4  39  4  0  4   1 

ft.    •!  Draft  in  ft.  at  aft  end               5.4  2.1  5  8       3  9  6  0  4    1  2  2 

boom  I  Metacentric  height  in  ft.         7.5  29  0  8  5      16  0  10  0  18  0  29  5 

Allowable  side  wind  pres-  f  200  ft.  1  ,   5  ,50  4  q     ,00  35  ,30  ]6  0 

sure    in    lb.    per    sq.ft.  \   boom    I 

with    lowest    point    on  M 80  ft.l  4  5  ,7  q  ^q     ,,o  35  ,45  ,75 
gunwales  at  surface   01  \  boom   J 
water 

group  of  men  are  needed  to  load  the  cement  scows  from 
freight  cars,  but  the  number  varies  with  local  conditions. 

Under  the  district  regulations  as  to  the  amount  and 
rate  of  mixing  concrete  the  mixer  boat  has  no  difficulty 
in  maintaining  an  output  of  60  batches  of  1  cu.yd.  each 
per  hour.  By  disregarding  these  regulations  an  experi- 
mental run  has  shown  that  this  could  be  increased  to  80 
batches  and  with  a  little  pressure  could  be  kept  as  high 
as  100. 

Operations  on  the  mixer  boat,  connected  with  the  mix- 
ing of  concrete,  consumed  in  seconds,  when  the  output 
was  60  batches  per  hour,  the  following  average  times : 
Filling  sand  hopper,  15  to  20  (this  could  be  reduced  ma- 
terially by  increasing  the  size  of  the  outlet  from  81/2x12 
in.  and  placing  it  at  the  bottom  of  the  bin  instead  of  on 
the  side)  ;  filling  gravel  hopper  (outlet  12x16  in.),  3  to  5 ; 
discharging  sand  and  gravel  hopper  (outlet  12x18  in.), 
20 ;  emptying  and  filling  sand  and  gravel  hopper,  adding 
water  to  mix,  keeping  tally  on  batch  number  (one  com- 
plete operation),  60;  dumping  mixer,  15;  returning 
mixer  to  upright  position,  10;  filling  hoist  bucket  from 
the  instant  of  starting  to  dump  mixer,  20 ;  hoisting 
bucket  and  dumping  (withoiit  haste),  15;  lowering 
bucket  and  placing  ready  for  concrete,  7;  receiving  ce- 
ment bag  from  conveyor,  hauling  10  ft.  to  cement  hopper 
and  returning  to  position  at  head  of  conveyor,  3  to  5 ; 

TABLE   2.     MATERIAL  USED  IN  CONSTRUCTION  OF  MIXER  BOAT* 

Steel,  Including  Timber,  Includ- 

Bolts,   Washers,  ing  Oregon  Fir, 

Castings,   Nails,  Yellow  Pine 

Sheaves,  and    Oak,     in 

Item                                                                            in  Pounds  Feet   B.M. 

Hull 32.000  91,000 

Sand,  gravel  and  coal  bins 24,000  49.000 

Hoist  tower,  with  stiff-legs  and  platform .                 36,000  200 

A-frame,  shoe  and  struts 63,000 

Boom,  with  chute  and  yoke 36,000  1,200 

Sand,  gravel  and  cement  hoppers  and  mis- 
cellaneous details. 1 1,000  

*  In  addition  there  was  about  7,500  lb.  of  wire  rope,  sockets,  turn-buckles,  etc. J 
as  well  as  3,000  lb.  of  miscellaneous  material,  such  as  oakum,  asbestos,  paint,  etc. 

emptying  four  cement  bags  into  hopper  (not  including 
the  cutting  of  wire  tying  bags),  15. 

The  mixer  boat  has  not  proved  unwieldy.  It  has  been 
demonstrated  that  a  movement  for  about  100  ft.  in  a  di- 
rection parallel  to  its  longest  dimension  will  take  about 
15  min.,  if  done  without  assistance  from  another  boat. 


It  will  take  about  45  min.  more  to  turn  the  mixer  boat 
through  an  angle  of  about  90°,  dodge  a  derrick  with  the 
lower  end  of  the  boom  and  place  the  boat  bow  on  against 
the  cofferdam  ready  for  use.  All  the  movements  men- 
tioned were  made  with  lines  to  the  nigger  heads  of  the 
conveyor  and  hoisting  engines. 

The  mixer  boat,  with  the  exception  of  the  hull,  was 
designed  by  the  writers  under  the  general  direction  of 
Maj.  T.  H.  Jackson,  Corps  of  Engineers,  U.  S.  A.;  and 
(luy  B.  Bebout,  Assistant  Engineer,  Wheeling,  W.  Va. 
The  steel  for  the  boom,  A-frame,  hoist  tower  and  stiff- 
legs  was  fal)ricated  by  the  Terry  &  Tench  Co.,  Inc.,  New 
York  City.  Other  miscellaneous  steel  was  fabricated  by 
the  Penn  Bridge  Co.  The  boat  was  built  under  the  gen- 
eral direction  of  George  C.  Ross,  Assistant  Engineer, 
with  R.  I.  Stewart  as  foreman  in  direct  charge. 

Gypsum  Filler  for  Concrete  Floors 

A  tyi^e  of  floor  construction  employed  recently  in 
some  large  buildings  consists  of  a  reinforced-concrete 
T-beani  slab  with  gypsum  filler  tiles  in  the  spaces  be- 
tween the  beams  or  ribs.  These  tiles  are  hollow  boxes, 
closed  on  all  sides,  the  solid  ends  tending  to  reduce 
loss  of  concrete  at  the  joints  when  the  concrete  is  poured. 
The  bottom  makes  a  good  surface  for  the  interior  plaster- 
ing. The  tiles  are  24  in.  long,  19  in.  wide  and  7  to  J3 
in.  deep,  being  made  1  in.  deeper  than  the  concrete  ribs. 
The  thickness  is  %  in.  for  the  top  and  bottom  and  1  in. 


FLOOR    WITH   GYPSUM   TILES    READY    FOR   CONCRETING 
AT  THE  CASTLE  HOTEL,  OMAHA,   NEB. 

for  the  sides,  with  a  sheet  of  steel  reinforcement  ex- 
tending entirely  around  the  tile.  The  weight  is  24  and 
33  lb.  per  lin.ft.  for  the  7-in.  and  13-in.  tiles  respectively. 

The  top  corners  are  rounded,  and  the  bottom  part 
of  each  side  is  flared  so  as  to  hold  a  filler  or  spacer 
tile  that  serves  as  the  bottom  of  the  form  for  the  rib 
and  also  gives  an  unbroken  surface  for  the  plastering. 
The  tiles  serve  as  forms  for  the  ribs  and  floor  slab.  Only 
light  falsework  is  required  to  support  the  tiles  during 
the  construction  of  the  floor.  The  top  of  the  falsework 
consists  of  2x8-in.  planks,  24  in.  c.  to  c,  each  supporting 
the   edges   of   two   rows   of   tiles    and   the    spacer   tiles. 

This  construction  has  been  used  in  the  Dawes 
Y.  M.  C.  A.  Hotel,  at  Chicago,  and  the  Castle  Hotel,  at 
Omaha,  Xeb.  The  tiles  are  manufactured  by  the  United 
States  Gypsum  Co.,  of  Chicago. 
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Mixing  Concrete  Dry  at  a  Central  Plant 


Fiisl-I'rizc  ('(Jiicrrlr   Dnj-M i.riini  Arliclr 

i;v     II.    I\ 

'J'lic  |)i-(il)l(Mii  of  (li'v  mixiiiu-  ;iii(l  (he  (Hononiic  cllccts 
of  varvili^-  |HM-i'(Mll;ljic'S  of  Wiitri-  .iildcd  lo  the  coiicrcti'  ill 
il  criilrjil  i'()iU'i-('to-iui.\iii,ii-  plant  wcic  rccciitiv  dcall  with 
I)V  llu'  wiitci'  ill  |)iilliiii;'  into  o|i('i-atioii  a  plant  (Icsi^iu'd 
and  const riu-ti'd  l)\  liiiii  on  the  contract  I'or  section  1, 
K'oiitc  '.^i),  of  the  New  Yolk   l.'apid  '1^-ansit  IMJ. 

A  ji'iMU'ral  view  of  the  |)lant  is  shown  in  the  acconi- 
paiiyino-  illustration.  It  consists  of:  (1)  A  crushing 
unit,  with  oOxllJ-in.  jaw-type  crusher,  siziii*;-  screens  and 
hill,  and  a  Kl-in.  helt  convevor  running  on  an  incline 
Iroiii  the  si/.ino-  bin,  for  storage  piling.  ('i )  A  trans- 
})orting  unit,  consisting  of  a  2()-in.  helt  conve\()r  run- 
ning in  a  ().\()-rti  tunnel  i'roni  the  sizing  liiii,  underneath 
the  stone  ami  sand  storage  piles,  to  I  lie  foot,  of  an  IS- 
in.  bucket  convi\vor,  which  receives  the  niateria!  and 
eonveys  it  to  the  bins  over  the  mixer.  (.'>)  The  mixing 
unit,  in  whicli  are  placed  a  l-cu.ycl.  mixer,  measuring 


///    Ihi'  "  /■^ii(/iii('criiii/   .\cirs"  J'rizc  ('(/iilc.sl 

vVUlMiCC^UK* 

place.  'These  carts  are  drawn  hy  two  horses  and  cai'rv 
two   si\-hag   hatches   coii\eiiient  I  v. 

The  concrete  is  dumped  onto  the  street  decking  a 
few  feet  away  from  a  l;3.\i;5-in.  steel  hopper  set  Hush 
with  the  fo|)  of  the  decking.  It  is  then  easily  shoveled 
into  the  hopper,  enough  water  being  added  to  bring  it 
to  a  working  consistency,  and  deposited  directly  into  the 
lorms   through   steel   pip(>  chutes. 

jvxpciimeiits  were  made  in  order  to  determine  the  inost 
economical  percentage  of  water  to  be  added  at  the  mixer 
aiul  also  to  ascertain  the  advisahility  of  using  a  tlr\ 
mix.  In  making  comparisons  the  items  considered  were: 
(1)  Labor  charge ;  (':;)  ellect  on  transportation  ;  (.'5)  ef- 
I'ect  on  mixer.  '1  he  concrete  is  a  1:2:4  mix  and  is  sub- 
ject to  (lovernment  inspection. 

With,  the  dry  mixture  the  aggregates  were  propcn'tioned 
and  thoroughly  mixed  without  water.     On  being  duiiii)ed 
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hopper,  cement  elevator,  sand  screen,  of  the  revolving 
type,  which  also  separates  the  gravel  of  specitication  si/e 
and  deposits  it  in  the  stone  bin;  bins  for  100  cu.yd.  of 
stone  and  50  cu.yd.  of  sand;  and  a  3000  bbl.  capacity 
cement  shed. 

The  plant  is  electrically  operated  throughout  and  will 
furnish  150  cu.yd.  of  concrete  in  8  hr.  Sand  and 
stone  are  stored  directly  over  the  tunnel  and  fed  to  the 
20-in.  belt  conveyor  through  a  longitudinal  opening  in 
the  tunnel  roof.  This  opening  is  covered  hy  short  re- 
movable boards,  which  are  taken  up  only  at  the  point 
where  feeding  is  in  progress.  It  is  generally  found  con- 
venient to  feed  the  stone  to  the  trans])orting  unit  directly 
from  the  sizing  bin  and  thus  save  the  cost  of  rehandling. 

The  operating  gang,  exclusive  of  crusher  force,  con- 
sists of  one  man  operating  mixer,  one  man  feeding- 
cement  to  mixer ;  one  man  feeding  cement  to  elevator,  one 
man  changing  chutes  and  leveling  bins,  and  one  man 
feeding  sand  and  stone  to  tunnel  belt. 

It  has  been  found  economical  on  this  work  to  use 
steel  back-dump  carts   in  transporting  the   concrete   to 


*With    Newman    &    Carey    Subway    Construction    Co., 
1228   Nostrand  Ave.,   Brooklyn,  N.   Y. 


Inc., 


at  the  hopper  a  long-nozzle  hose,  discharging  toward  the 
hojjper,  was  pushed  through  the  pile  and  two  laborers 
with  hoes  pulled  the  dry  mixture  through  the  ^\'ater  into 
the  ho])per.  The  load  was  deposited  in  about  four  min- 
utes. It  was  found  that  a  marked  separation  of  the 
tine  and  coarse  aggregates  took  place,  due  to  dumping 
from  mixer  to  cart,  from  jolting  during  transportation 
and  from  dumping  load  at  hopper.  It  was  also  found  that' 
the  mixing  as  eft'ected  by  the  laborers  with  hoes  was  in- 
sutlicient  to  insure  a  well-mixed  concrete.  For  these 
reasons  it  was  required  that  six  laborers,  three  on  each 
side  of  the  pile,  take  the  place  of  the  two,  and  that  the 
mixture  be  turned  over  three  times.  This  required  from 
12  to  15  niin.  to  deposit  a  load. 

Wet  mixtures  were  experimented  with  also.  Water  was 
measured  in  a  Ransome  automatic  measuring  tank,  which 
can  he  set  to  discharge  the  quantity  of  water  desired.  Vary- 
ing amounts  of  water,  equal  to  from  3  to  8%  of  the  total 
volume  of  loose  aggregate,  were  added  to  the  concrete 
at  the  mixer.  The  higher  percentages  produced  wiiat 
would  be  called  a  good  working  concrete  at  the  forms. 
During  transportation,  however,  excessive  free  water  and 
grout  settled  at  the  surface  of  the  load.     This  either 


February  1,   1!)17 


ENGINEERING     N  K W S 


175 


slopped  over  the  back  ol'  the  cart  or  was  lost  when  the 
load  was  dumped.  Compact  settlement  also  took  place 
in  the  cart.  I'he  concrete  would  not  dump  and  was 
f)icked  out  of  the  cart  with  mai'ked  difTicultv.  More  wa- 
ter had  to  be  added  at  the  hopper  to  obtain  a  woi-king 
consistency.  It  took  four  laborers  from  7  to  10  min.  to 
deposit  a  load. 

The  drier  mixtures  were  easily  dumped  at  tlie  hopper 
and  produced  little  free  water  during  transportation,  but 
they  adhered  to,  and  built  up  so  rapidly  in,  the  mi.xer 
that  their  use  had  to  be  abandoned. 

By  varying  the  percentage  of  water  between  these  lim- 
its it  was  found  that  a  batch  to  which  about  5%  of 
water  had  been  added  gave  a  maximum  working  effi- 
ciency and  minimized  the  disadvantages  mentioned.  Three 
laborers  deposit  the  load  in  from  3  to  5  min. 

In  each  case  a  foreman  and  three  laborers  were  re- 
quired to  spade  and  deposit  the  concrete  in  the  forms  and, 
in  addition  to  the  force  already  mentioned  at  the  hopper, 
completed  the  concrete  gang. 

The  average  haul  is  0.75  mi.  No  disadvantages  re- 
sulted in  wetting  the  mixture  and,  as  the  economy  is 
apparent,  this  method  is  being  adopted. 

There  is  always  danger  that  some  accident  may  occur 
to  detain  a  loaded  cart  en  route.  This  would  be  espe- 
cially dangerous  where  the  haul  is  long  and  where  the 
load  might  be  condemned  on  the  ground  that  the  set 
would  be  broken.  Under  such  conditions  dry  mixing 
would  be  advantageous.  A  modification  of  the  central 
mixing  plant,  eliminating  the  mixer  and  only  proportion- 
ing the  batch,  would  seem  preferable,  since  dry  mixing 
can  be  given  little,  if  any,  value  there. 

Resurfacing  an  Old  Macadam  Road 
with  Monolithic  Brick  Pavement 

By  Harlan  H.  Edwaeds* 

A  thin-base  (1-  to  2-in.)  monolithic  brick  pavement 
placed  upon  the  prepared  surface  of  an  old  macadam 
road  makes  a  good  permanent  road  surface.  In  this  con- 
struction the  first  and  most  important  step  consists  in 
the  proper  preparation  of  the  subgrade  for  the  slab. 

The  worn  macadam  surface  should  be  loosened  to  the 
desired  width  and  depth  with  a  scarifier  and  a  harrow  ap- 
plied to  break  up  the  lumps  and  smooth  off  the  surface. 
A  road  grader  can  then  be  made  use  of  to  remove  the 
excess  stone  and  leave  the  subgrade  nearly  at  the  re- 
quired crown.  This  stone  should  be  moved  to  one  side 
for  use  in  the  shoidders  after  the  pavement  has  been 
completed.  Suitable  ditches,  culverts,  catchbasins  and 
crossdrains  should  be  provided  where  necessary.  The  sub- 
grade  should  be  rolled  to  a  uniform,  compact  and  even 
surface  with  a  10-ton  roller,  and  will  then  be  ready  for 
placing  the  materials. 

Upon  the  subgrade  thus  prepared  the  concrete  ma- 
terials should  be  distribiited  in  the  most  economical  way. 
A  good  %-in.  graded  gravel  or  stone  should  be  used. 
The  brick  should  be  stacked  along  the  side  of  the  road 
in  such  order  that  they  may  be  laid  in  the  pavement  with 
the  minimum  confusion  and  delay,  while  the  sacks  of  ce- 
ment may  be  placed  on  racks  to  keep  them  off  the  ground. 


♦Urbana,  lU. 


Fine  builders'  sand,  grader]  to  pass  a  No.  10  screen, 
should  be  used  for  the  joint  grout.  This  should  be  y)ut 
in  sacks  at  the  cars  and  placed  along  the  road  with  an 
equal  number  of  sacks  of  cement,  so  as  to  provide  a  uni- 
form mix,  with  no  loss  of  material  or  time  in  measuring. 

Steel  forms  5  in.  high  should  l)e  used.  These  are  set 
true  to  line  and  grade,  oOO  to  1000  ft.  in  advance  of  the 
mixer.  With  a  mixer  of  8  cu.ft.  capacity,  which  is  suf- 
ficient for  this  work,  two  men  can  easily  lay  and  strike 
off  the  concrete  base  for  1000  ft.  of  9-ft.  pavement  in 
from  8  to  10  hr. — enough  to  keep  ahead  of  the  brick- 
layer at  his  fastest  rate. 

The  concrete,  mixed  to  a  quaky  consistency,  is  spread 
out  between  the  forms  and  struck  off  to  an  even  surface 
with  a  saw-board  templet.  The  bricklaying  should  be 
carried  on  about  25  ft.  from  the  mixer,  ithus  giving  the 
concrete  time  to  lose  the  excess  water  and  become  suf- 
ficiently stiff.  The  brick  will  then  be  properly  embedded 
when  rolled  to  a  smooth,  even  surface  with  an  800-lb. 
water-ballast  hand-roller.  Inspection  should  be  made  at 
this  time,  and  all  rough,  broken  or  cracked  bricks  either 
turned  over  or  taken  out  of  the  pavement. 

The  brick  should  be  grouted  immediately  after  the  roll- 
ing is  completed,  taking  care  that  the  grout  is  of  such 
consistency  that  all  the  joints  are  completely  fdled.  The 
excess  grout  is  cleaned  off  flush  with  the  top  of  the  brick. 
All  operations  should  be  within  100  ft.  of  the  mixer. 

After  the  grout  has  set  sufficiently  hard,  a  2-in.  layer 
of  earth  should  be  put  on  and  kept  moist  for  10  days, 
and  traffic  should  be  kept  off  for  at  least  three  weeks. 
The  earth  should  then  be  removed  and  the  shoulders 
shaped  and  made  ready  for  traffic. 

The  organization  for  this  work  usually  requires  2G 
men.  Ahead  of  the  mixer  are  two  men  setting  forms, 
three  wheelers  for  the  sand  and  gravel,  one  cement  man, 
one  fireman  and  mixer  operator.  On  the  other  side  of 
the  mixer  are  two  men  spreading  and  striking  off  the 
concrete,  one  bricksetter,  two  batters,  six  carriers,  two 
stackers  (if  brick  are  carried  in  by  tongs),  one  inspector, 
one  roller,  three  men  to  the  grout  machine,  and  one  for 
pulling  forms,  covering  and  wetting  down  the  pavement. 
In  charge  of  these  men,  of  course,  there  must  be  a  com- 
petent foreman.  A  water-boy  is  generally  required.  With 
such  an  organization  under  ordinary  conditions  from  700 
to  1000  lin.ft.  of  9-  or  10-ft.  pavement  can  be  laid  sat- 
isfactorily in  one  10-hr.  day. 

No  expansion  joints  are  needed  in  this  pavement;  but 
if  desired,  thin  strips  of  tarred  paper  may  be  placed 
through  the  slab  at  intervals  of  about  35  ft.  These 
would  act  as  contraction  joints,  eliminating  the  danger 
of  contraction  cracks  forming  in  a  jagged  line  across  the 
pavement,  with  the  accompanying  possibility  of  having 
several  bricks  loosened  by  traffic. 


A  Nonsuit  in  Stns'nant-A^^ater  IJtijsration — An  attempt  to 
coHect  damages  for  the  death  of  a  9-year-old  boy  from  pneu- 
monia aHeged  to  have  been  due  to  a  pool  of  stagnant  water 
in  the  sireet  in  front  of  the  residence  of  the  boy  recently 
failed  in  the  lower  court,  and  the  decision  was  upheld  in  the 
higher  court  (Bruggeman  vs.  City  of  York,  Penn.,  July  1,  1916; 
98  Atlantic  Reporter,  970).  Two  physicians  testified  that  in 
their  opinion  the  death  of  the  bov  was  the  result  of  the 
unsanitary  surroundings,  though  admitting  that  both  his 
anaemic  condition  and  his  infection  with  pneumonia  might 
have  been  due  to  other  causes.  An  ab.stract  of  the  decision 
with  reference  to  a  typhoid-fever  case  suit  (Gosser  vs.  Ohio 
Valley  Water  Co.,  244  Penn.  59,  90  Atl.  540,  Ann.  Cas.  1915C, 
685)  is  given  in  United  States  Public  Health  Reports,  Jan.  5, 
1917,  p    23. 
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Deflection  and  Wall-(jirder  Tests  on  Floor 
of  a  Flat-Slab  Concrete  Building 


Uv  ('.   Iv   LocKi:^ 


>)  \  O/'.s'/.s'  /)c//((l ion  iiicdsiirciiiciils  iiiifl  cnicli-s 
(jive  niiporfdnl  infoniutlioii  on  hflntrior  of  /Idl  slab 
under  load,  loi/ellier  icitli  data  on  colnnni  bendimj 
(Did  irall-(/irder  stresses. 

A  tost  of  a  rcinrontMl-coiuTctc  (lal-slal)  lloor  rcci'iitly 
iiiado  on  liiiildiii^  J  of  llic  plant  of  tlic  ricrcc  Arrow- 
Motor  ("ar  Co.,  lUid'alo,  X.  ^'..  showed  iutci'cstinj;-  re- 
sults. 'I'liis  huilding  had  just  hcen  coniplotod  hy  tlu'  con- 
tractor, Ahortlutw  Construction  Co.,  of  Boston,  Mass. 
'I'wo  adjacent  wall  hays  on  the  i'ourth  floor  were  chosen 
for  th(>  test,  sini'C  the  smallest  columns  tliei'o  would  have 
the  least  elTect  in  restraining  the  action  of  the  lloor  slah, 
and  it  was  helievod  to  he  tiie  most  severe  test  to  load 
the  wall  hays  only.  .\  hrief  outline  ol'  the  structural 
features  of  the  building,  as  designed  by  the  contractor, 
is  as  I'ollows : 

The  floor  slab  is  designed  for  200  lb.  live-load,  120 
lb.  dead-load;  the  slab  is  !)  in.  thick  plus  1  in.  finish; 
the  drop  panel  is  1  ft.  scpiare,  5  in.  thick;  the  intei'ior 
column  head  is  (iO  in.  in  diameter;  the  wall  colunnis 
have  a  bracket,  as  shown  on  the  drawings.  Over  the  in- 
terior column  heads  are  two  1-in.  round  rings  4  ft.  G  in. 
antl  9  ft.  in  diameter.  Eight  1-in.  round  radials  are  bent 
tlown  into  the  columns.  Half-rings  with  five  radials  each 
are  placed  over  the  wall  columns.  The  bands  of  floor 
steel  are  designed  according  to  the  Chicago  building  code 
and  placed  as  is  customary  with  the  four-way  system 
of  reinforcement.  In  the  wall  hays  both  the  rectangular 
and  diagonal  hands  have  twenty-two  i^'i"^-  I'ound  rods. 
Nine  %-in.  round  rods  are  placed  as  half  a  rectangular 


♦Concrete  Engineer,  Plant  Engineering  Department,  Pierce 
Arrow  Motor  Car  Co.,  Buffalo,  N.   Y. 
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Deflections  of  Col'imns  t'!5inlnch(»               J 

Point 

Moved 

450lbijoad 

600  fb  Load 

IMIb-lond 

Noloadi 

No  Load 

fi. 

0.0 

0.00 

0.00 

0.00 

B 

Out 

0.07 

0.15 

,      0.06 

0.05 

C 

0.09 

015 

0.01 

0.05 

D 

„ 

0.04 

0.06 

0.04 

OOZ 

r 

In 

0.05 

F 

r, 

0.10 

G 

1 

0.05 

H 

0.00 

J 

POO 

FIG.    1.      ELEVATION   OF   WALL   BEAM   AND   OF   COLUMNS 

UNDER   LOADED  SECTION 

Showing  cracks  and,    in    taVile,  column   deformations 


lianil  ahmg  the  outside  of  the  bay.  The  steel  is  2  in. 
below  the  top  of  the  slab  over  the  columns  and  1  in. 
above  the  bottom  of  the  slab  in  the  center.  At  I'ight 
angles  to  the  rectangular  bands  are  placed  fifteen  Va"'"- 
round  i-ods  in  the  top  of  the  slab.  lnt(!rior  bays  have 
csighteen  Vo-in.  i-ound  rods  in  each  band.  Tlu;  roof  slab 
is  T  in.  thick.  'IMie  paraj)et  wall  beam  is  i)  in,  wide,  38 
in.  deep. 

The  wall-beam  reinforcement  is  shown  in  Fig.  1  and 
the  column  schedule  in   'liable   1. 


TAIiMO   1.     c;OI.lIMN  SCHEDULE 

ColiiiiiMs  Size  Mix         Vrr(ic:il  Steel  Hoops 

I'"i)Uilli  story  Willi ,..  .    24xl6-in.  l-li-3     Four    l-iii.  round      2-in.   round,    12 

1-2  -4    Four  1-in.  round 


24xl6-in. 

l''(>iirtli  .slory  interior.    20-in.  round 

Thin!  story  uall 24x1  8-in. 

Tliird  story  interior.    22-in.  round 


in.  e.  to  e. 
|-in.     round,     12 

in.  c.  to  e. 
1-11-3    Foui- 1-m.  round     '-in.    round,     12 

in.  e.  to  e. 
l-li-3    Four  I  ;-in.  round  J-in.    round,     12 

in.  e.  to  c. 


The  columns,  floor  and  wall  l)eain  were  coiicrettMl  .luly 
r>ags  of  gravel  and  cement  were  used  for  the  load. 


-  >K3r ZO-6  ^  ,' 

H<'>V   •— 16-6"- >1<'>1 

\^Mo/einBeam—^    /^of  Loaded  1 14  i 


50.  51 

o9=  Floor  Thickness  in  Inches 


Bi--{1    #    ) 


FIG.  2. 


PART  OP  FLAT-SLAB  FLOOR  UNDER  TEST  WITH 
CRACKS  UNDER   MAXIMUM  LOAD 


These  were  placed  by  layers,  the  first  layer  on  Aug.  2 
and  the  last  on  Aug.  12.  The  final  load  of  GOO  lb.  per  sq.ft. 
remained  until  Aug.  14,  when  the  unloading  commenced 
in  order  to  use  the  material  to  finish  other  parts  of  the 
building.  This  tested  the  floor,  then  six  weeks  old,  to 
about  two  and  a  quarter  tunes  the  total  design  load,  or 
three  times  the  design  live-load.  Loading  beyond  (500  lb. 
was  sto|)ped.  as  it  was  not  desirable  to  take  the  chance 
of  jiermanently  damaging  the  building  hy  stressing  the 
structure  beyond  its  yield  point. 

Deflections  of  the  Floor  Slab 

Floor-slab  deflections  at  various  points  were  measured 
hy  means  of  an  engineers'  Wye-level  and  rod  readings 
on  the  ceiling  below.    Two  levelmen  reading  the  same  rod 

at  the  same  tinie  obtained  quite  consistent  results.    The 
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TABMO   2. 

FL(X)U 

)KK1,KCTI()NS   IN 

TIlorSAXDTlIS   OF 

A    FOO'I 

NI 

(iA'I'IVK 

I'NLKSS 

MA1{KKI) 

H 

lyoadod 

8-7-16 

8-9-16 

8-10-16 

8-1  1-16 

8-12-16 

8-17-16 

Uoadinc 

8-8-16 

8-10-16 

8-11-16 

8-11-16 

8-14-16 

8-18-16 

Loads,  Lb. 

350  Lb. 

450  Lb. 

500  Lb. 

550  Lb. 

600  Lb. 

0  Lb. 

Points 

1 

0 

0 

4 

0 

2 

2 

4 

8 

3 

3 

2 

3 

7 

1 

4 

2 

5 

9 

4 

5 

1 

4 

-hi 

6 

4 

4 

9 

2 

7 

5 

6 

7 

12 

6 

r 

11 

17 

21 

21 

28 

14 

8 

5 

6 

12 

6 

9 

3 

1 

2 

4 

5 

2 

10 

4 

7 

15 

4 

11 

10 

16 

29 

9 

12 

13 

19 

37 

15 

.13 

14 

22 

33 

15 

14 

10 

15 

18 

20 

27 

II 

15 

14 

20 

37 

14 

16 

17 

27 

43 

22 

17 

12 

18 

29 

16 

18 

5 

6 

14 

5 

19 

7 

11 

20 

7 

20 

14 

20 

37 

12 

21 

19 

29 

36 

36 

50 

21 

22 

21 

30 

39 

52 

22 

23 

18 

29 

33 

37 

49 

19 

24 

21 

32 

36 

54 

22 

25 

21 

35 

42 

47 

59 

26 

26 

23 

34 

29 

42 

20 

27 

11 

13 

23 

13 

28 

6 

6 

12 

5 

29 

9 

13 

23 

8 

30 

14 

19 

31 

12 

31 

14 

19 

36 

17 

32 

12 

17 

24 

24 

31 

12 

33 

16 

21 

36 

16 

34 

18 

26 

44 

20 

35 

16 

19 

32 

15 

36 

7 

6 

14 

7 

37 

4 

4 

5 

6 

5 

+  2 

38 

5 

4 

9 

2 

39 

7 

7 

16 

6 

40 

7 

5 

fl 

6 

41 

2 

12 

1 

42 

6 

5 

13 

9 

43 

12 

13 

24 

13 

44 

6 

7 

13 

6 

45 

3 

2 

5 

5 

9 

4 

46 

1 

+  2 

2 

3 

47 

2 

+  2 

+  1 

3 

48 

0 

2 

6 

49 

2 

-1-1 

+  2 

3 

50 

0 

+  3 

+  2 

1 

51 

1 

+  1 

+  1 

4 

averages  of  accepted  consistent  readings  are  tabulated  in 
Table  2.  Man^-  of  the  apparently  inconsistent  deflec- 
tions may  be  accounted  for  by  the  varied  thickness  of 
the  rough  floor,  shown  at  various  points  in  Fig.  2.  The 
position  of  the  load  as  indicated  by  the  outline  of  the 
loaded  area  probably  had  some  effect.  Readings  taken 
the  day  after  all  load  was  removed  showed  an  average 
recovery  of  about  ()()%.  Further  readings,  a  week  later, 
indicated  no  further  recovery.  Even  while  yet  subjected 
to  a  severe  overload,  the  floor  showed  considerable  recov- 
ery when  a  part  of  the  load  was  removed,  which  shows 
that  the  floor  was  not  stressed  beyond  its  yield  ])oint. 
Fig.  4  shows  a  curve  of  the  average  deflection  of  the  five 
lowest  points  with  the  varying  load.  The  curves  for  dif- 
ferent loads  showing  the  shape  of  the  slab  at  the  middle 
of  the  two  bays  indicate  that  points  31  and  25  would 
have  deflected  more  had  tlie  adjoining  bays  been  loaded, 
whereas  point  23  would  })robal)ly  not  have  been  affected. 
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FIG.  3.     WALL  BEAM  CUT  TO  FACILITATE  MEASl^EMENTS 


FIG.   4.      DEFORMATION  CURVES  IN   MIDDLE  OF  SLAB 

Cracks  in  the  floor  slab,  shown  in  Fig.  2,  were  noticed 
at  about  450-lb.  load.  Most  of  these  cracks  were  visible 
only  ui)on  close  inspection.  The  two  largest  cracks,  as 
indicated  by  heavier  lines,  were  quite  visible  10  ft.  away. 
Had  the  adjacent  wall  bays  been  loaded,  points  10  and 
18  would  have  deflected  more;  then  this  large  crack  would 
l)robably  have  continued  longitudinally  instead  of  turn- 
ing ofl^  toward  the  wall  beam.  As  the  load  was  removed, 
the  cracks  were  less  noticeable,  but  the  larger  ones  can 
still  be  seen  quite  plainly.  The  load  was  first  removed 
around  columns  Z>-13  and  (7-13,  the  floor  swept  clean 
and  the  top  of  the  slab  inspected  to  see  if  any  cracks 
developed  there.  None  were  found,  although  fine  hair 
cracks  could  not  have  been  detected  in  the  very  I'ougli 
.surface  of  the  slab. 

Bexdixg  i\  thi;  ("ohmns 

The  effect  of  the  test  load  upon  the  columns  was  quite 
serious.  The  cracks  which  developed  are  shown  in  Fig.  1. 
Even  the  columns  at  corners  of  the  loaded  area  were 
affected,  thus  showing  the  serious  condition  of  eccentric 
loading.  The  interior  column  cracks  closed  up  entirely 
as  the  load  was  removed,  but  wall-column  cracks,  espe- 
cially in  the  center  column,  are  still  apparent.  When 
the  floor  was  loaded  about  100  lb.  per  sq.ft.,  points  .4 
to  D  were  marked  in  a  vertical  line  on  column  D-Vd>,  by 
means  of  a  transit.  Later  at  dilferent  loads  the  deflec- 
tions were  measured  from  a  vertical  line  assuming  that 
point  A  had  not  moved.  'J1ie  very  large  deflection  of 
0.15  in.  was  ob.served  at  })oint  ('  at  the  center  of  the 
grou[)  of  cracks.  The  compressive  stress  in  the  concrete 
at  C  certainly  must  lia\('  been  exceedingly  high,  as  the 
cracks  extended  halfway  across  tlie  column.  A  crack  de- 
veloped at  /♦'  whicli  was  the  widest  of  them  all,  and  tliis 
one  apparently  nearly  cut  the  column  in  two  parts.  The 
ell'ective  thickness  is  only  II  in.  at  this  point,  as  a  slot 
is  left  for  the  window  sill  to  be  concreted  later.  At  full 
load,  points  E  to  J  were  marked  in  a  vertical  line  and  the 
recovery  noted  at  no  load.  This  amounted  to  0.10  in., 
assuming  that  point  ./  is  stationary. 

From  the  size  and  extent  of  the  cracks  and  compara- 
tive deflections,  it  is  quite  evident  that  the  wall  columns 
arc  the  weakest  purts  of  this  d'jsign.     A  better-balanced 
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Load 

Tonip., 

Load, 

M 

Lb. 

Dog.  V. 

M 

Lb. 

4.221 

0 

4  203 

470 

4  223 

56 

lb 

4.202 

497 

4  217 

56 

88 

4  198 

551 

4  223 

56 

83 

4  206 

551 

4  214 

100 

95 

4  205 

604 

4  220 

100 

86 

4  201 

604 

4  224 

172 

73 

4  198 

570 

4  220 

172 

82 

4  197 

570 

4  209 

354 

94 

4.  196 

430 

4  211 

354 

83 

4  200 

354 

4  209 

354 

87 

4  208 

4  216 

354 

79 

4  212 

4  208 

444 

87 

4  224 

4  209 

444 

85 

clcsi«i^n  would  cillici-  |ii()\i(l('  foi-  I  lie  excessive  stresses 
causod  by  heiuliii'i  iiioiiieiit  in  llicse  wall  eoliiiniis  or  pro- 
vide sufficiont  stnMi<f|h  in  the  lloor  itself  to  larrv  tlie  loail 
with  hut  litllo  assistance  from  ne<;ative  I'csistini^-  niouienl 
over  the  wail  columns. 

I xvi:.'-;i'i(;.\i'i()\   oi'  Wall   Ui:\ms 

In  view  of  the  fact  that  hall'  a  typical  reclan^iilar 
hand  was  phieod  alon<;-  ne.\t  to  the  wall  heain,  lite  writer 
believed  that  the  wall-beam  sl(>el  was  uniKH'cssarilv  heavv  ; 
therefore,  in  one  of  the  wall  beams  a  slot  S  in.  wide 
was  left  down  to  the  lloor  slab,  which  would  nullil'v  to 
a  lar^e  extent  the  value  of  the  three  1-in.  round  rods 
in  the  bottom  of  (he  b(>am.  thus  leavin_<f  the  load  to  be 
carried  only  by  the  band   in  the  lloor  slab  and  the  two 

TABLE  3.     DLST.VNCES  M  BETWEEN  STEEL  POINTS  AT 
SLOT  IN   BEAM 

Tpnip., 
Den  V. 
84 
80 
90 
70 
79 
62 
66 
80 
85 
82 
87 
82 
65 

half-beams  eaeh  acting  as  a  cantilever  out  from  the  col- 
umn. This  slot  and  reinforcing  steel  are  shown  in  Fig.  1. 
The  ^-in.  rods  in  the  top  of  the  beam  were  cut  and 
the  ends  of  one  of  them  filed  to  a  point,  as  shown  in 
the  accompanying  view  (Fig.  3).  The  extra  rods  are 
for  temperature  and  shrinkage  stresses.  One  of  them 
was  bent  before  the  load  was  applied.  Eeadings  of  the 
distance  M  between  the  points  of  the  rod  were  made  with 
an  inside  micrometer,  and  are  shown  in  Table  3.  The 
total  variation  of  this  distance  was  only  0.028  in.,  so 
that  the  changes  of  temperature  caused  more  variation 
than  a  small  increase  in  load. 

These  readings  only  show  how  small  the  deflection  real- 
ly was;  and  they  might  have  been  useful  to  indicate  any 
sudden  drop  of  the  beam,  had  there  been  any  such  fact 
to  observe.  Tlie  maximum  deflection  at  point  7,  just 
below  the  slot  in  the  beam,  was  only  0.012  ft.,  which  was 
not  sufficient  to  affect  the  12-ft.  high  steel  sash  then  in 
place  and  glazed  below.  Considering  these  small  deflec- 
tions and  the  lack  of  any  cracks  to  indicate  any  failure 
due  to  this  slot  in  the  beam,  the  writer  believes  the  rein- 
forcing steel  in  this  beam  could  have  been  very  mate- 
rially reduced  without  sacrificing  any  desirable  strength. 
The  stirrups  and  the  hooked  ends  of  the  floor  rods  tied 
the  beam  and  floor  together.  The  cracks  observed  in 
the  wall  beam  did  not  run  clear  through,  but  were  dif- 
ferent on  the  outside  than  on  the  inside  of  the  beam,  as 
shown  in  Fig.  1.  Apparently,  the  top  of  the  beam  moved 
in  toward  the  load,  as  the  floor  deflected  more  at  points 
a  few  feet  away  from  the  beam  than  at  the  beam  itself. 
The  columns,  being  more  rigid,  probably  deflected  less 
than  the  l)eam,  thus  producing  torsion  at  each  end  of 
each  beam,  causing  the  cracks,  as  shown.  As  these  were 
only  fine  hair  cracks,  the  results  do  not  indicate  any 
weakness  in  this  particular  design,  but  only  add  one 
more  complication  to  consider  in  the  design  of  flat-slab 
floors. 


Safer  Water  for  Bay  City  Urged  in 
Report  and  Campaign 

The  need  I'or  iiptodate  water-works  ami  Ibe  ))resent 
dangers  frdin  typhoid  (]\n'  to  ;i  snppiv  polluted  at  times 
are  set  forth  com  incingly  in  a  icpoit  on  the  water 
works  of  Hay  (^ity,  MicJi.,  made  recently  by  Burns  &  Mc- 
Donnell, consulting  engineers,  Kansas  City,  Mo.  Many 
illuminating  diagrams  showing  tyy)hoid  dangers  at  i)av 
City  and  how  these  liav(>  been  reduced  by  water  purifi- 
cation (dsewhere  are  included  in  the  report.  Tbes(!  dia- 
grams are  being  used  in  lantern-slide  form  in  a  cam- 
])aign  I'or  an  $850,000  bond  issue  for  carrying  out  im- 
pro\eni(Mits  to  the  works  recommended.  The  whole  re- 
)>()rt,  it  may  be  added,  is  well  designed  to  convince  the 
average  citizen,  as  well  as  the  city  officials,  that  the 
whole  water-works  system  is  in  bad  need  of  overhauling 
and  that  there  is  particular  need  for  a  purer  supply. 

A  30-in.  wood-stave  pipe  line,  I  mi.  long,  in  use  about 
15  years,  is  an  interesting  element  in  the  original  Bay 
City  water-works,  put  in  use  in  1872.  This  pipe  line  ex- 
tends from  the  original,  or  East  Side,  pumping  station, 
to  a  dredged  channel,  protected  by  breakwaters,  extending 
nearly  a  half-mile  into  Saginaw  Bay,  to  a  point  about 
2^2  i^ii-  <^ast  of  the  month  of  the  Saginaw  Kiver.  The 
city  is  built  on  both  sides  of  the  river  and  discharges 
its  sewage  into  that  stream.  With  increasing  frequency 
the  city  has  drawn  a  part  of  its  supply  directly  from  a 
badly  polluted  portion  of  the  river,  as  stated  in  the  fol- 
lowing extract  from  the  Burns  &  McDonnell  report : 

The  capacity  of  the  30-in.  wood-stave  pipe,  which  serves 
as  the  supply  line  for  the  East  Side  station,  was  tested  when 
first  installed  over  40  years  ago  and  was  reported  to  be  more 
than  8,000,000  gal.  per  day  with  the  water  in  the  wells  lowered 
.5  ft.  In  1879  an  18-in.  emei-gency  intake  to  the  river  was 
installed;  in  1884  the  full  capacity  of  the  main  conduit  was 
reported  to  be  5,000,000  gal.;  in  1896  the  emergency  river 
intake  was  enlarged  to  30  in.  The  present  capacity  of  the 
bay  conduit  apparently  is  not  more  than  4,000,000  gal.  per  day, 
indicating  that  there  has  been  a  steady  decrease  in  the  capac- 
it.y  of  this  pipe  line.  This  line  is  over  40  years  old  and  is 
undoubtedly  in  poor  physical  condition  and  partially  filled 
with  sand  and  mud.  Consequently,  the  river  intake,  which 
was  originally  intended  to  be  used  only  in  case  of  great 
emergency,  has  been  resorted  to  more  and  more  frequently, 
and.  during  the  last  three  years  it  has  been  at  least  partially 
open  on  more  than  half  the  days  of  the  year.  All  the  water 
which  the  bay  conduit  will  carry  is  utilized,  and  the  deficiency 
is  made  up  by  opening  the  valve  on  the  river  intake  enough 
to  supply  the  demand. 

The  river  intake  draws  from  a  bayou  into  which  city 
sewers  discharge — one  100  ft.  and  two  1500  ft.  from 
the  emergency  intake.  The  river  receives  not  only  sew- 
age from  Bay  City,  but  also  from  Saginaw,  Flint,  Owosso 
and  other  places  above. 

The  East  Side  (East  Bay  City  until  consolidation  with 
Bay  City  in  1905)  is  supplied  from  an  independent  water- 
Nvorks  plant,  the  pumping  station  for  which  is  located  on 
the  shore  of  Saginaw  Bay  about  2-%^  mi.  west  of  the  river 
mouth  and  4  mi.  north  of  the  city.  A  40-in.  riveted  steel 
intake  pipe,  2200  ft.  long,  extends  from  the  suction  well 
to  a  submerged  timber  crib,  in  water  10  or  11  ft.  deep. 
"This  intake  has  always  met  the  demands  upon  it,  ex- 
cept that  for  a  few  times,  only,  anchor  ice  has  caused 
trouble,  but  never  a  complete  shutdown. 

The  water  delivered  by  each  of  the  two  pumping  sta- 
tions is  treated  by  liquid  chlorine,  but  during  the  three 
months  preceding  the  report  there  were  many  cases  of 
typhoid  fever  in  Bay  City.  From  Aug.  7,  1916,  "when 
daily  tests   were  begun   by  the  city   bacteriologist,   the 
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average  number  of  bacteria  in  the  raw  river  water  was 
5200  per  c.e.  and  in  the  treated  water  ;5300;  in  the  law 
bay  water  ;?()80  and  in  the  tr(>ated  water  5(50."  The  water 
sujjplied  the  West  Side  sliowed  an  average  ol'  ;52()0  raw. 
and  210  chlorinated.  Besides  its  unsatisi'actory  bacterial 
quality  the  water  is  subject  to  considerable  turbidity. 

The  average  typhoid  rate  of  Bay  City  for  the  1 1  years 
ending  with  191G  (one  month  short)  was  38  ])er  100,000, 
while  the  rate  for  191G  alone  (one  month  short)  was  32. 

Estimates  of  the  cost  of  putting  the  Bay  City  water- 
works in  good  shape  total  -$881,500,  but  of  this  it  is  ad- 
vised that  $()4,000  for  a  new  intake  crib  and  pipe  be  post- 
poned and  $20,000  for  meters  be  provided  from  revenue. 
The  remaining  sum  of  $837,375  includes  as  its  chief 
items  the  following:  Four  5,000,000-gal.  steam-turbine- 
driven  centrifugal  ])umps,  with  foundations,  all  com- 
plete, $33,000 ;  2,000,000-gal.  reinforced-concrete  settling 
basin  (31/^  hr.  detention),  $80,000:  mechanical  filter 
])lant,  including  10  concrete  units  with  effective  area  of 
540  sq.ft.  each,  800,000-gal.  clear-water  well,  brick  filter 
house  and  all  piping,  etc.,  $200,000;  one  10,000,000-gal. 
cross-compound  high-duty  crank-and-flywheel  pumping 
engine,  $37,500 ;  boilers,  $2i),000 ;  3()-in.  cast-iron  force 
main,  $290,000;  24-in.  flexible-joint  cast-iron  pipe  under 
river,  $72,000 ;  replacing  wood  distribution  mains  with 
cast  iron,  $72,000 ;  new  feeders  in  distribution  system, 
$35,000. 

m 

Apparatus  for  Mixing  Soap  and  Alum 
Waterproofing  with  Concrete 

By  Homer  V.  Kxouse* 

In  relining  the  slopes  of  basins  1  and  2  of  the  Walnut 
Hill  reservoir  at  Omaha,  Neb.,  as  described  in  Encji- 
neering  News  of  Oct.  5,  1916,  waterproofing  consisting 
of  bar  soap  and  sulphate  of  alumina  was  added  to  the 
tempering  water  before  it  entered  the  gaging  tank  on  the 
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FIG.    1. 


CONCRETE-MIXING    PLANT   WITH    ATTACHMENT 
FOR  ADDING  WATERPROOFING  TO  MIX 


top  frame  of  the  mixer.  To  obtain  an  accurate  control  of 
the  quantity  of  these  materials  applied  per  cul)ic  yard 
of  concrete,  special  devices  were  fitted  on  the  No.  11 
Smith  mixer  performing  the  work. 

♦Construction    KnKineer.  MetiopoHtan  Water  District  of  the 
City  of  Omaha,   Omaha,  Neb. 


FIG.    2. 
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CHART   FOR   DETERMINATION  OF  QUANTITY   OF 
SOAP  WATERPROOFING  SOLUTION 


Common  bar  soa])  was  phieed  in  a  25%  solution  in 
l)arrels  on  the  ground  level,  the  action  being  hastened 
l)y  the  use  of  steam  coils.  A  25%  solution  of  sulphate  of 
alumina,  such  as  serves  as  a  coag-ulant  in  water-works 
])ractice,  was  obtained  in  a  third  barrel,  all  so  located  that 
the  fireman  at  the  boiler  could  do  the  necessary  work  of 
charging  and  stirring.  Two  calibrated  barrels  on  tlu^ 
mixer  level  were  used  for  ]ireparing  the  tempering  water 
and  were  connected  to  the  suction  side  of  a  1-in.  cen- 
trifugal ])ump  so  that  each  could  l)e  used  while  the  other 
was  being  prepared.  This  ])umi)  discharged  into  thegaging 
tank  on  the  top  of  the  inixer  frame,  and  from  it  the  water 
was  discharged  into  the  drum  through  a  lift  valve  in  the 
bottom.  In  order  to  control  the  amount  of  water  per 
batch,  an  overflow,  discharging  into  the  mixing  barrels, 
was  applied  in  the  form  of  a  funnel  screwed  to  a  long 
threaded  nipple.  This  ga\e  a  large  area  of  weir  for 
quick  discharge  and  allowed  adjustment  as  the  moisture 
content  of  the  aggregates  varied. 

After  mixing,  the  eoiicicte  was  discharged  into  a  cali- 
brated hopper;  and  at  fi'equent  intervals  the  quantity 
of  concrete  per  batch  was  measured,  although  it  was 
found  that  by  the  methods  followed  in  charging  the  skip 
very  little  \ariation  occurred.  The  amount  of  tempering 
water  per  batch  was  determined  by  a  gage  on  the  upper 
tank,  and  from  these  data  the  proper  amount  of  soap 
solution  per  measured  quantity  of  tempering  water  was 
obtained  quickly  by  use  of  the  chart  shown  in  Fig.  2. 

Three  men  were  required  to  operate  this  equipment — 
an  o]ierator,  a  fireman  and  a  man  to  prepare  the  tem- 
pering water.  All  operating  levers  and  valves  were  with- 
in easy  reach  of  the  operator,  and  the  sequence  of  oper- 
ations was  so  arranged  that  a  niaxinnim  length  of  time 
of  the  materials  in  the  drum  was  obtained  in  each  cvcle. 


New  Bloctric-I^ninit  E^quipinent  for  ran^e  lights  and  Hpht- 
housps  has  been  devised  by  the  United  States  Bureau  of  Ligrht- 
houses.  The  new  range  Hg-ht  has  two  units,  each  containing 
a  6-voIt,  30-cp.  concentrated-filament  incandescent  lamp  in  a 
silvered  parabolic  reflector  throwing  its  beam  through  a  red 
glass.  The  lamp.«!  may  be  run  on  storage-battery  or  city- 
system  current,  either  one  being  automatically  substituted 
for  the  other  in  case  of  failure.  Also  in  case  one  lamp  fails 
'the  other  automatically  is  connected  into  circuit.  A  device 
for  automatically  replacing  incandescent  electric  lamps 
burned  out  in  service  has  been  developed  and  is  now  in  use  at 
several  lighthouse  stations.  The  device  consists  of  three  lamp 
sockets  mounted  radially  at  120°  on  a  spring-actuated  shaft, 
which  is  supported  on  a  frame  of  proper  height  to  bring  the 
upper  lamp  in  the  focus  of  the  lens.  The  shaft  is  held  against 
rotation  by  means  of  a  latch  and  ratchet  wheel.  Should  the 
lamp  in  service  burn  out,  the  latch  is  released  by  means  of 
electromagnsts.  and  the  shaft  revolves  120°,  bringing  the 
second  lamyj  into  service.  The  third  lamp  is  similarly  brought 
into  service  when  the  second  lamp  burns  out. 
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Helpful  Suggestions  for  Surveying 
Country  Highways 
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ISyyOPlSlS — Some  poiulrrs  on  special  survci/ 
methods  and  devices  from  the  practice  of  an  e.vperi- 
enced  siirrei/or. 

The  li(>l(!\v()rk  ])ivliniinarv  to  country-road  iiuprove- 
nuMit  is  often  donv  liy  younii-  men  just  out  of  college,  and 
a  few  }>ointera  on  labor-saving  methods  by  an  old-timer 
may  not  come  amiss.  Without  further  preliminaries  T 
will  make  a  few  suggestions  based  on  my  own  experience. 

IUtn  Levels  First 

I  always  run  a  line  of  levels  the  first  thing,  locating 
benchmarks  about  every  1000  ft.  and  near  all  structures. 
Each  benchmark  should  be  given  a  number,  for  it  is 
quite  an  economy  of  time  to  record  them  by  number 
rather  than  describing  them  every  time  they  are  used. 

By  running  the  levels  for  the  benchmarks  first  the 
cno-ineer  will  acquire  a  certain  amount  of  information 
about  the  road,  the  volume  and  kind  of  travel,  the  names 
of  property  owners,  etc.,  which  will  be  an  aid  in  running 
the  center  line. 

AVhere  an  experienced  rodman  is  available,  T  use  a 
target  rod  for  B.  U.  work.  Both  leveler  and  rodman 
keep  notes  to  check  each  other.  Levels  are  run  back  again 
unless  a  check  can  be  made  on  a  United  States  Govern- 
ment B.  j\r.  AVhen  levels  are  run  back,  check  readings 
are  taken  on  the  benches  located  going  out. 

For  all  leveling  except  the  most  exact  B.  M.  work  I 
use  a  self-reading  rod  graduated  to  feet  and  tenths.  The 
rods  are  generally  16  ft.  long,  graduated  on  both  sides, 
the  zero  of  the  two  sides  being  at  opposite  ends  of  the 
rod.  This  is  a  time  saver,  as  rodmen  will  sometimes  get  the 
rod  wrong  end  up ;  but  with  this  method  of  graduation  it 
is  only  necessary  to  turn  the  rod  around  instead  of  end 
for  end.     The  rods  were  home  made. 

I  have  used  for  some  time  an  addition  'to  the  ordi- 
nary marking  of  leveling  rods.  I  have  foot  numbers 
painted  on  the  rod  just  at  the  left  of  and  just  below 
the  0.2,  the  0.4,  the  0.6  and  the  0.8  marks.  This  is  for 
the  convenience  of  the  leveler  on  short  sights,  avoiding  the 
occasional  necessity  of  calling  "raise  the  rod."  This  added 
feature  is  very  inexpensive  and  is  a  time  saver.  The  fig- 
ures can  be  small,  as  they  will  be  used  only  on  very  close 
sights. 

Locating  the  Center  Line 

We  generally  try  to  find  a  center  line  that  will  most 
nearly  bisect  the  portion  of  the  highway  between  fences, 
or  sometimes  a  center  line  that  Avill  most  nearly  bisect 
the  old  roadway  as  indicated  by  the-berms  and  cuts.  It  is 
not  essential  that  the  center  line  of  the  survey  be  made  the 
center  line  of  the  road.  But  if  it  is  made  so,  it  will 
simplify  the  work  considerably.  To  get  a  center  Ime 
located  on  either  of  these  plans  requires  considerable 
work,  unless  you  use  a  short-cut  similar  to  the  method 
outlined  herewith. 


iia\i'  a  numlxT  of  frames  or  signals  prepared  (see 
Kig.  1  ) — something  that  can  be  stood  up  on  a  hard  road 
or  on  a  frozen  liillsidc  without  the  labor  of  digging  a 
liole.  The  frames  tiiat  I  ha\('  had  the  most  success  with 
are  made  of  %x%;-iii.  pophir  or  cypress,  dressed  on  four 
sides.  Two  3-in.  strap  liiiiges  and  two  small  screw  clamps 
are  required  for  each  signal.  Tlie  central,  or  upright, 
pole  should  l)e  al)ont  8  ft.  long;  two  diagonal  braces 
should  be  about  41/^  ft.  long  and  the  two  horizontal  braces 
about  'r>Y2  ^t-  long.  When  closed  these  frames  nest  very 
well  for  storage  or  forwarding  purposes. 

With  a  number  of  the  frames  ready  (say  about  ten, 
depending  on  the  length  of  the  tangents)  the  work  is 
startcnl  by  locating  a  frame  or  signal  at  the  center  of  the 
road  at  some  governing  place.  Continue  locating  these 
frames  at  governing  points  on  the  two  adjacent  tangents. 

With  a  plumb  bob  and  line  one  can  soon  locate  the 
intersection  of  the  two  lines  of  sign.als  (or  of  the  tan- 
gents). This  point  of  intersection  should  be  permanently 
marked  and  referenced.  If  in  the  traveled  portion  of  the 
highway,  a  60d.  spike  driven  through  a  tin-roofing  cap 
and  a  4-in.  square  piece  of  canvas  will  generally  hold  the 
place  for  several  months.  A  spoonful  of  road  oil  will  be 
an  aid  in  quickly  locating  nails  at  station  points. 

The  transit  line  should  proceed  along  the  tangents  (the 
points  of  intersection  having  already  been  located)  until 
a  little  short  of  the  probable  P.   C.     Then  the  instru- 


•Engineer   and    Contractor,    Columbus,    Ohio. 


FIG.   1.      DEVICES  USED  IN  HIGHWAY   SURVEYING 

Above — Frame   for  locating  center  line  of  roadway.     Below- 
Stake   pocket   and   7-ft.    plumb   line   from   special   tape 
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ment  should  be  moved  up  and  tlie  intersection  angle  and 
tlie  external  distance  measured. 

One  of  the  chainmen,  if  possibu',  should  be  fully  in- 
structed in  figuring  the  curves,  so  that  he  can  check  the 
instrumentman,  thus  saving  valuable  time  by  avoiding 
mistakes. 

I  use  a  rubber  stani])  or  a  })rinted-sti('ker  form  (Fig. 
2)  for  inserting  in  the  notebook  the  properly  arranged 
curve  data.  This  practice  .preserves  all  the  curve  data  in 
a  uniform  record  for  later  use. 

For  the  length  of  curve  I  use  the  actual  length  meas- 
ured along  the  arc,  for  I  had  the  necessity  of  this  called 
very  forcibly  to  my  attention  in  checking  some  concrete 
roadwork  that  had  quite  a  number  of  short-radius  curves. 
I  found  that  there  was  about  50  ft.  more  road  than  the 
stationing  indicated,  and  this  at  $3  per  ft.  cost  the  con- 
tractor $100. 

In  this  connection  I  will  say  that  the  measurement  on 
the  center  line  should  be  made  on  the  same  slope  as  the 
finished  road  to  cover  the  actual  distance  that  the  con- 
tractor will  be  re- 
quired to  construct 
the  pavement.  It  is 
well  to  remember 
that  the  engineer  is 
the  engineer  for  the 
contractor  as  well  as 
for  the  state,  county 
or  whoever  it  may  be. 
As  soon  as  the  tangent 
distance  is  ascer- 
tained, the  P.  C.  and 
P.  T.  stakes  can  be 
put  in.  prefpral)ly  in 
the  following  order: 
First,  the  P.  C.  stake; 
then  measure  from 
the  last  station  to  the 
P.  C,  so  that  the  de- 
flection angles  can  be  figured  to  make  the  curve  points 
come  at  even  stations  and  plus  fifties.  Then  the  P.  T. 
can  be  put  in  Avhile  the  calculation  is  completed.  This 
avoids  using  any  equation  stations. 

Marking  Survey  Points 

The  P.  C,  P.  T.  and  P.  I.  points  should  ])e  well  refer- 
enced by  at  least  three  references  each.  Reference  stakes 
should  be  outside  of  the  limits  of  the  work,  located  pref- 
erably close  to  buildings,  fences  or  trees  as  insurance 
against  disturbance. 

Where  the  intersection  angle  is  large,  it  is  advisable 
to  locate  a  point  on  each  tangent  produced,  which  can  be 
occupied  as  instrument  points  or  for  placing  a  permanent 
flag.  Lines  run  without  a  constant  foresight  or  backsight 
are  not  generally  straight.  A  permanent  flag  will  save 
time.  In  the  winter  when  snow  is  on  the  ground  I  use 
red  flags,  and  during  other  times  of  the  year  white  flags, 
on  all  signals. 

Some  highway  departments  require  that  a  spike  or  nail 
be  driven  at  each  station  point;  as  these  invariably  come 
in  the  traveled  portion  of  the  road,  it  will  be  quite  an 
aid  to  the  work  to  have  the  chainmen  equipped  with  a 
pair  of  8-in.  pliers  to  hold  the  spike  at  its  midlength. 
This  prevents  to  a  large  extent  the  bending  of  the  spikes 
w  hile  driving. 
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It  has  been  my  custom  to  set  the  witness  stakes  not 
exactly  opposite  the  spike,  but  an  even  100  ft.  from  the 
last  station  spike  and  the  distance  off  the  line  from  the 
succeeding  station  that  is  marked  on  the  back  of  the  stake. 
This  makes  each  witness  stake  act  as  a  reference  to  the 
two  station  points.  For  instance,  the  witness  stake  at 
Sta.  105  is  set  at  100  ft.  from  Sta.  104  and  20  ft.  from 
Sta.  105.  On  curves  50-ft.  points  are  marked  and  refer- 
enced.   The  station  numbers  are  painted  on  fences,  etc. 

Special  Steel  Tape 

For  all  measurements  along  the  center  line  I  use  a  100- 
ft.  steel  tape,  graduated  to  feet,  except  at  the  ends,  where 
the  feet  are  graduated  to  tenths.  Besides  the  usual  mark- 
ings I  have  all  my  tapes  equipped  with  a  clip  soldered 
on  at  the  0-,  25-,  50-,  75-  and  100-ft.  points  (see  Fig.  3). 


^ 


fig.    3. 


CLIPS    FOR   HOLDING   PLUMB   LINE    ON 
STEEL,  TAPE 


The  first  operation  is  to  solder  on  one  side  of  tiie  tape  a 
piece  of  lieavy  tin  as  shown,  care  being  taken  not  to  have  any 
solder  along-  the  edge  X  as  it  will  prevent  a  good  fold.  The 
second  operation  is  to  fold  on  the  line  X  and  solder  the  laps 
together.     Then  trim  the  double,   soldered  laps  as  shown 

The  clips  are  about  1  in.  lon*r  and  project  from  the 
side  of  the  tape  about  14  ii^-  They  have  a  slot  filed  in 
them  sufficiently  wide  to  carry  a  plumb  line  and  as  deep 
as  possible  without  cutting  into  the  edge  of  the  tape. 
These  slots  are  filed  exactly  o])posite  foot  marks. 

The  advantages  are  twofold :  The  accuracy  of  the  Avork 
is  increased  when  using  a  plumb  bob,  as  the  plumb  line 
is  placed  in  the  slot  in  the  clip  and  held  there  with 
ease  and  certainty  even  when  using  7  ft.  of  string;  the 
clips  are  also  very  convenient  in  quickly  locating  the 
quarter-points  on  the  tape. 

Cross-Sectioning 

For  taking  cross-sections  the  100-ft.  steel  tape  is  placed 
on  the  ground  from  one  station  point  to  the  next,  using 
it  as  a  straight-edge.  The  pluses  are  read  on  this  tape, 
and  the  off^set  from  it  to  fences,  trees,  poles,  etc.,  is  read 
with  a  metallic  tape. 

The  tape  used  for  cross-sectioning  is  one  improvised  of 
two  metallic  tapes  sewed  together  so  as  to  give  gradua- 
tions on  both  sides.  This  is  a  time  saver.  I  am  ar- 
ranging now  to  have  tapes  graduated  the  same  on  both 
sides. 

Cross-sections  should  be  taken  much  more  frequently 
than  is  customary  and  should  be  run  out  at  least  30  ft. 
from  the  center  line.  The  grading  cost  of  most  highway 
work  runs  about  15%  of  the  total;  and  as  it  is  usually 
estimated  at  about  one-half  what  it  actually  costs,  great 
care  should  be  taken  to  see  that  no  yardage  is  missed  in 
taking  the  cross-sections. 

It  has  been  my  plan  to  set  side  stakes  opposite  the 
points  on  the  center  line  and  when  taking  the  levels 
along  the  center  line  for  profile  purposes  to  take  levels 
on  the  ground  at  each  of  these  side  stakes,  and  to  give 
the  center-line  grade  on  them.  If  these  stakes  are  pre- 
served (and  there  is  no  reason  why  they  should  be  lost 
if  thev  can  be  placed  in  the  fence  line),  it  will  be  possible 
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lur  the  cunt  I'.'ulof  in'  the  iiis|)('c|(ir  to  ^'i\i'  line  ;iiiil  ui-;iili' 
I'miiii  tlifiii  !it  iiiiy  ( iitic. 

ll  is  mv  priicticc  to  iiixc  all  cuts  mdiI  lills  from  the 
surface  of  the  Lirouiid  at  the  hase  el'  the  stake.  c\cc|i| 
I'm-  conci'ele  mail  and  sji-eel  work.  In  nsinii,'  this  plan, 
e\eil  if  the  slake  is  knucked  (Uit  and  is  not  lost,  the 
woi'k  can  |)rncccd.  as  ihe  urniind  elevation  is  \rv\  likelv 
nut  (listui'hcd,  while  if  the  elevation  had  hecii  ^i\cn  on 
till'  to|i  of  Ihe  >Iake  it  Wdidd  have  heen  lost  if  the  stake 
were  (iistui'l)ed. 

For  cari'viiiii'  >lakes  1  have  tried  straps,  haskels,  hoxes, 
and  have  linallv  adopted  a  canvas  three-coin|)ai'tnient 
stake  pocket.  'I'his  occupies  \ov\  little  room  when  eiiiply, 
it  is  easy  to  handle,  keeps  the  stakes  in  order  and  is 
very  uiueh  supcrioi-  to  anything  else  that  I  have  tried 
or  seen.  It  is  shown  in  b'ii;'.  1.  It  will  hold  lll'ty  l-')/v.\ 
%xl8-in.  stakes,  which  shoidd  all  he  nund)eivd  in  ad- 
\ance,  except  perhaps  hail'  a  dozen  lor  use  at  unexpected 
])oints.  'Vho  stake  compartments  are  2  in.  wide  by  IG  in. 
liigh  by  \2  in.  deep.  The  stakes  (it  snu<ily  in  tlu'  jjoekets, 
to  ))revent  the  dislurhauce  of  the  serial  order  in  wdiicli 
they  are  arranged. 

Making  Large  Concrete  Blocks  for 
the  Panama  Canal  Breakwaters 

Liinon  Bay,  at  the  Atlantic  or  northern  entrance  to 
the  Panama  Canal,  is  protected  against  the  oecasioiuil 
norther  hy  two  breakwaters,  one  extending  northeasterly 
from  the  west  i)oint  of  the  bay  (Point  Toro),  the  other 
a  detached  breakwater  of  recent  construction  extending 
from  the  east  ])oint  in  a  straight  line  to  about  2000  ft. 
east  of  the  outer  extremity  of  the  west,  or  Toro,  break- 
water. While  l)oth  of  these  breakwaters  have  for  their 
main  structure  heavy  rock  dumped  from  trestles,  which 
incidentally  have  had  to  be  replaced  during  the  past  year 
after  being  wrecked  by  northers,  both  have  as  additional 


pi-o|c(iion  of  the  slope  large  conci'etc  blocks  that  ai'c 
dumped  ovcihtianl  along  ihe  I'ock  face  of  Ihe  bi'cakwaler. 
These  blocks  are  cubes  varying  in  linear  dimension  fi'oin 
I  ft.  (i  in.  to  7  ft.,  the  largest  weigiiing  about  25  tons. 
Somewhal  dilferent  methods  of  nianufactun?  were  used 
in  the  blocks  for  the  west  and  for  the  east  breakwaters, 
>o  each  one  will  be  describeij  sepai'ately  here.  .\boul 
20,000  (uix's  conslitute(|  the  total  nund)er  used.  Some 
Mere  built  by  coidrad  and  some  by  (Jovcrnment   foi'ces. 

The  east-breakwalei'  blocks  were  built  by  (Jovernment 
forces  both  at  Ci'istobal  and  near  Coco  Solo.  'J'lie  foi'inei' 
jilant  is  illustrated  in  I''ig.  1.  As  will  be  noticed  tliei'e, 
the  plant  comprises  a  concrete  mi.xer  mounted  on  llat- 
cars  controlled  by  a  locomotive  crane,  which  at  the  same 
lime  feeds  the  mixer  from  material  cars  run  in  on  an 
adjacent  ti'ack.  The  concrete  is  delivered  through  chutes 
to  the  foi'uis.  which  are  distributed  in  the  yard,  as  shown. 

The  detail  of  the  forms  is  shown  in  Fig.  2.  They  are 
made  up  of  metal-lined  ])lank  in  the  form  of  a  cube 
with  one  side  and  the  top  open.  In  setting  the  form 
to  receive  the  concrete,  it  is  placed  with  its  open  side 
closed  l)y  a  block  pn^viously  poui'cd,  the  side  of  this  block 
being  faced  lightly  with  a  coating  of  tar  and  a  si)rinkling 
of  sand.  As  soon  as  the  concrete  has  been  poui-ed  into 
the  form  and  the  latter  is  ready  to  be  removed,  it  is 
di'awn  l)ack  until  its  open  end  is  Hush  with  the  block 
,]ust  cast.  This  block  is  then  faced  as  the  previous  one, 
and  the  pouring  of  the  next  block  jiroceeds  as  before. 
}n  order  to  save  space,  the  blocks  are  cast  in  tiers  of 
two  and  three.  In  the  view  in  Fig.  1,  for  instance,  the 
blocks  in  the  rear  are  in  some  cases  as  high  as  the 
third  tier. 

These  blocks  are  moved  from  the  stacks  in  which  they 
are  formed  to  flat-cars  and  hauled  on  the  Panama  P.R. 
to  the  breakwater.  The  loading  onto  the  cars  is  accom- 
plished with  a  crane  provided  with  the  same  sort  of  hook 
as  is  shown  in  Fig.  5,  gripping  openings  cast  for  that 
purpose  in  the  sides  of  the  blocks. 


FIG.    1.      CASTING   YARD   AT   CRISTOBAL   FOR   CONCRETE  CI^BES  I^SED  IN  EAST  BREAKWATER,  LIMON  BAY 
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For  the  west  breakwater  the  bloeks  were  cast  in  a 
special  plant  by  contract,  the  Panama  Canal  furnishing 
g-ravel  and  cement  delivered  to  the  point  of  manufacture. 
The  contractors  had  a  plant  at  (iamboa.  This  comprised 
a  wooden  trestle  from  which  the  aggregate  was  dumped, 
and  an  adjoining  traveling  mixer  ])lant  mounted  on  flat- 
cars  running  on  tracks  ])arallcl  to  the  gravel  track. 
Concrete  was  delivered  to  llic  Coi'nis  by  s])outs,  as  in  the 
other  plant.  The  I'onns,  howcvcM',  being  somewhat 
larger  than  for  the  othci'  breakwater,  were  made  strong- 
er.     Fiji'.   4   shows   the   details  of   one   such    form.      The 
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FIG.    2. 


FORMS    FOR    5-FT.    CONCRETE    CUBES    USED    ON 
PANAMA    BREAKWATER 


two  corners  diagonally  opposite  are  nailed  solid.  The 
other  two  corners  are  furnished  with  wedge  blocks  and 
are  free  to  move.  The  two  pieces  of  form  making  the 
four  sides  are  placed  on  i)-ft.  square  platforms  with 
the  chamfer  strips  for  the  bottom  nailed  to  the  plat- 
form, the  outside  edge  giving  the  7-ft.  square.  The  forms 
are  wedged  up  to  the  cliaml'er  strijjs,  and  the  sides  and 
tops  are  then  placed.     To  remove  the  forms,  the  wedges 
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FORMS  FOR  7-FT.  CUBE  CONCRETE  BLOCKS. 
PANAMA  BREAKWATER 


are  taken  out,  the  corners  spread  and  the  entire  form 
lifted. 

As  in  the  other  plant,  these  blocks  were  poured  in 
tiers.  In  handling  the  blocks  two  40-ton  locomotive 
cranes  with  outriggers  were  used,  balance  being  secured 
by  additional  loads  on  the  coal  and  water  tanks  of  about 
five  tons  of  pig  iron.  The  cranes  had  the  tongs  shown 
in  Fig.  5.  Each  pair  weighed  about  3600  lb.  and  had 
a  clear  width  when  open  of  about  7  ft.  2  in.  The  channel 
iron  that  kept  the  jaws  from  closing  to  less  than  6  ft. 
7  in.  was  so  arranged  by  notch  and  pin  that  when  the 


FIG.    3- 


DERRICK     B.AHGIO     PBACING     BLOCKS    ON    WEST 
BREAKWATER,    LIMON   BAY 


FIG.  5.     HANDLING  TONGS  FOR  LARGE  CONCRETE  CUBES 

hook  dropped  over  the  top  of  the  block  and  the  jaws 
were  open  to  clear  the  block,  the  channel  held  them  open 
about  7  ft.  2  in.,  which  enabled  the  hook  to  be  lifted  off. 

These  blocks  were  not  only  carried  out  to  be  placed 
by  a  floating  crane,  as  shown  in  Fig.  3,  but  were  also 
run  out  onto  the  breakwater  trestle  on  cars  and  dragged 
off  by  the  same  general  type  of  plow  that  is  used  in 
clearing  the  dirt-cars  in  the  other  parts  of  the  Panama 
work. 

The  blocks  were  made  from  run-of-bank  gravel,  which, 
except  in  a  few  instances,  ran  quite  uniform.  Work  was 
started  witii  a  mix  of  1 :  6,  but  this  was  afterward  changed 
to  a  richer  mix  of  1 :  41/^,  which  i)roved  quite  satisfactory. 

The  average  cost  was  about  $3.90  per  cu.yd.,  exclusive 
of  the  cement  and  gravel,  which  in  the  blocks  made  by 
contract  was  furnished  bv  the  Commission. 
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Drill-Sharpening  Methods  at  the  United 
Verde  Mine,  Arizona 

Second-Prize  Prill-SlKir/iniiiu/  Article  in  llie  "  /'jiH/iitceriii;/  XetiKs"  Prize  Contest 
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Tho  ground  in  Ilic  I'liitcd  N'cidc  miiio  is  iiard,  and  as 
a  rcsidl  the  steel  is  (Hiite  dull  when  il  reaclu>s  tlie  sliai-j)- 
enin_i;-  plain.  This  is  especiallv  ti'iie  of  the  steel  used 
ill  eonjuiict  iiMi  with  the  L<'\  iier  drills.  The  sliai'|)eiiers 
are  in  eoiitiiiudus  operation  duriiiii,'  the  entire  S-lir.  pe- 
riod. A  hig'hlv  ellieieiit  system  of  collecting,  sorting  and 
routing,  sharpening  and  distrihuting  has  heeii  devt'loped 
at  this  mine. 

DAILY  MOVEMENT  OF  STEELS  AT  UNITED  VERDE  MINE 

.AviiTajje  number  of  steels  sharp- 
ened p.r  ilay 1.800 

Type  of  bits C'rossbits 

Le:  gth  of  steels 2  to  1 0  ft. 

.Sliaiiks 60'  ij   I  eyner-IiigiTsoll  drill   shanks  with  lugs, 

20'e  "Jaekiiani  r"  shanks  with  eoUar,  20% 
Stoprl.ainer  shanks  without  collar 

(irade  of  steel 0  75  to  0.  95%  carbon 

Sharpening-plant  equipment. , .  Two  No.  3  Le  iier  si  arpeners  and  one  No.  3 
I. eyner  sharpener,  eacli  equipped  with  Davi  s 
hoie-Mowing'd(>vice;  three  Davies  punching 
machines;  thr.>e  oil  furnac;'s  and  one  tem- 
pering furaace 

Shi)p  blacksmith  force Three  opi  rat  )rs  sharpening,  three  helpers  heat- 
ing and  punching,  one  blacksmith  temper- 
ing, and  (  n  •  utility  man 

Working  shift One  8-hr.  .shift  per  day 

Dull  steels  are  collected  on  the  various  levels  under- 
ground, brought  to  the  surface  and  sorted  by  nippers 
onto  steel  cars.  These  cars  consist  of  trucks  on  which 
are  mounted  four-section  bodies,  revolving  on  ball  bear- 
ings (Fig.  1).  By  sorting  at  this  point,  the  blacksmith 
is  saved  several  miles  of  walking  each  day. 

The  sharpening  plant  is  located  aboveground  and  has 
three  units,  each  consisting  of  an  oil  furnace,  Davies  air- 
operated  punching  machine.  Teyner  drill  sharpener  and 
Davies  blow  gun. 

The  steel  travels  from  the  dull-steel  car  in  approxi- 
mately a  straight  line  through  each  unit  to  a  car  for  the 
sharpened  steel  (Fig.  3).  The  sequence  of  operations  is 
as  follows:  The  helper  unloads  the  dull-steel  car  and 
places  the  steel  in  the  fui'uace ;  when  it  comes  to  the 
proper  heat,  he  removes  it  with  his  right  hand,  places  it 
in  the  punching  machine,  while  at  the  same  time  his 
left  hand  operates  a  clamping  lever,  then  moves  a  few 
inches  to  the  lever  that  controls  the  punch — the  entire 


operation  is  completed  in  2  to  ."5  sec.  The  liole  in  the 
steel  is  ()peiie(|  Tor  .'{  to  I  in.  The  helper  passes  the  steel 
to  the  blacksmith,  who  receives  it  in  his  lel't  hand,  places 
it  in  the  sharpener.  Iiringiiig  the  iiiachiiie  into  operation 
with  his  right  hand.  After  the  hit  is  forine<l,  the  steel 
is  reversed  and  the  shank  end  is  placed  against  the  blower; 
this  movement  is  really  a  step  in  ti'ansferring  fi'om  the 
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FIG.   3.      SEQUENCE  OP  HANDLING  AND  SHARPENING 
OPERATIONS 

sharpener  to  the  car.  It  is  desiraljle  to  stand  the  steel 
with  the  bit  u]). 

This  method  is  identical  for  each  sharpening  unit,  the 
sharp-steel  cars  from  all  traveling  to  one  tempering  forge. 
The  steels  are  then  brought  to  a  tempering  heat  and 
delivered  to  the  slack  tuh.  Plimge  temjiering  is  em- 
ployed, the  bits  in  water  and  the  shanks  in  oil. 

Between  the  sharpener  and  the  temperer  the  steel  cools 
to  normal  temi)erature  and  is  ready  for  reheating.  The 
utility    man   takes    care    of   grinding   and    dressing   the 
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>liaiiks,  the  No.  .'?  sliaipciicr  hciiiji'  tlie  only  one  devoted 
to  shanking.  Figs.  2  and  1  show  the  layout  of  a  sharpening 
unit.  The  forge  is  long  and  low.  lieating  from  1")  to  'l~) 
steels  at  one  time.  'IMie  hclpei'  stai'ts  tlie  steel  in  llie 
left-hand  side  of  the   fors>e.  li'i'aduallv   workinir  it  to  the 
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FIG.    4.     LAYOUT   OF    A    SHARPKNINCJ    UNIT 

riglit,  eacli  steel  thus  receiving  the  prop;'!'  heat  and  also 
bringing  it  into  easy   removing  position. 

The  punching  machine  (Fig.  5)  consists  of  an  air 
plunger  governed  by  an  oil  cylinder.  'J'he  piston  rod  car- 
ries a  chuck  for  holding  the  punches.  A  self-centering 
clamp  operated  by  an  air  cylinder  insures  alignment  of 
steel  and  punch.  This  punch  has  increased  the  sharp- 
ening capacity  50%. 

Each  steel  is  tested  by  a  blow  gun.  The  blacksmith, 
while  turning  the  steel  uj)  to  place  it  on  the  car,  pushes 
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FIG.   5.     PUNCH  FOR  HOLLOW  STEELS 

the  shank  against  the  automatic  blow  gun.  This  could  be 
done  without  reversing  the  steel,  but  sparks  were  some- 
times blown  upon  the  o])erator;  and  as  "Safety  First"  is 
one  of  the  mottoes  of  this  sho)),  the  blacksmiths  are  in- 
structed to  test  the  ste(d  fi'om  the  shank  end.  Steel  is 
punched,  shari:)ene(l  and  blown  out  in  one  heat. 

Supervision  of  drill  shanks  has  resulted  in  reducing  pis- 
ton and  drill-steel  breakage.  Out  of  about  oOOO  pieces 
used,  only  two  to  three  are  broken  per  shift. 

This  paper  embodies  data  furnished  by  Tom  Davies, 
foreman  blacksmith.  Ignited  ^'erde  Co. 

W. 

Concrete  Road  Turnouts  Poor  Practice 

Hv  11.  E.  P,ii.(ii:i!* 

For  both  concrete  and  brick  roads  the  width  of  10  ft. 
has  been  found  by  experieiu-e  to  be  the  most  desirable  for 
a  single  line  of  traffic.  There  have  never  come  to  my 
knowledge  conditions  that  would  seem  to  warrant  the 
construction  of  these  single-track  roads  with  turnouts 
of  the  same  nuiterial  nrovidcd  at  convcMiient  ])laces  along 
the  line. 

AVhere  the  concrete  road  is  selected  in  preference  to 
gravel  or  macadam,  it  is  usually  because  of  the  existence 


*Road      Engineer,      lUinois     State     Highway     Commission, 
Springfield,   111. 


of  more  or  less  motor  Irallic.  Considering  the  desire  of 
the  motorist  always  to  be  hurrying  along  and  the  gen- 
eral failure  of  legislaticm  to  regulate  this  traffic  in  rural 
territory,  it  is  apparent  what  difficulties  would  be  en- 
countered in  attempting  not  merely  to  retard,  but  to  stop 
a  motor  vehicle  long  enough  to  make  a  turnout  for  an- 
other vehicle  to  pass. 

Rather  than  use  the  turnout  form  of  construction  it 
has  been  considered  better  to  employ  for  single-track 
roads  the  use  of  continuous  gravel  or  macadam  shoulders 
3  or  4  ft.  wide  on  each  side  of  the  pavement.  These 
shoulders  are  built  only  4  or  5  in.  in  de))1h  and  without 
sprinkling  or  rolling,  as  rolling  such  narrow  widths  is 
impracticable.  They  consist  essentially  of  a  certain 
amount  of  gravel  or  crushed  rock  placed  and  leveled  off 
without  being  carefully  worked  into  a  pavement. 

Within  a  comparatively  short  time  the  action  of  traffic 
and  the  elements  work  the  material  into  fairly  satis- 
factory metal  shoulders.  This  form  of  con.struction  seems 
])racticable  and  economical,  particularly  where  there  can 
be  found  along  the  line  of  the  improvement  local  ma- 
terials suitable  for  the  shoulders,  although  not  satisfactory 
for  the  concrete  pavement. 

If  it  were  practicable  to  keep  the  speed  of  motor  traffic 
down  to  about  20  mi.  per  hr.,  the  9-ft.  rigid  road  would 
be  almost  as  satisfactory  as  tlie  10.  The  fact  is,  how- 
ever, that  speeds  all  the  way  from  20  to  50  mi.  per  hr. 
are  quite  common  on  concrete  and  brick  roads  in  rural 
territory  in  the  prairie  states,  and  to  reduce-  the  width 
below  10  ft.  would  increase  the  hazard  out  of  all  ))ro])or- 
tion  to  the  saving  afforded  by  the  narrower  width. 

For  types  of  roads  having  a  less  rigidly  defined  edge 
than  concrete  or  brick,  as  gravel,  macadam  or  bituminous 
macadam,  the  width  can  with  equal  safety  be  about  1  ft. 
less  than  that  of  the  rigid  type  with  only  earth  or  cheaply 
built  metal  shoulders. 

Under  conditions  where  it  is  imperative  that  the  initial 
cost  be  kept  at  the  absolute  minimum  I  personally  M-ould 
suggest  the  construction  of  a  9-ft.  concrete  road  at  one 
side  of  the  center  of  the  graded  roadway.  There  should 
be  at  least  a  3-  or  4-ft.  earth  shoulder  on  one  side  of  the 
concrete  and  about  a  fJ-ft.  gravel  or  macadam  shoulder 
on  the  otbei',  with  a  .'5-ft.  earth  shoulder  beyond,  thereby 
])roviding  a  grad(Ml  roadway  having  a  total  width  of  22  ft. 

By  this  f'oi'in  of  construction  the  earth  shoulder  first 
mentioned  would  serve  chiefly  as  a  safety  feature,  prac- 
tically never  having  any  traffic  and  reouii-ing  no  main- 
tenance other  than  mowing  down  the  growths.  The  G-ft. 
gravel  or  macadam  shoulder  would  affoi'd  a  ■width  suffi- 
cient to  be  constructed  properly  as  a  standard  road,  and  it 
could  be  maintained  more  economically  than  the  same 
square  yardag(^  in  two  3-ft.  stri])s.  Tt  would  serve  the 
turnout  traffic,  as  well  as  favor  a  miuh  safer  motor  traffic. 

]\rany  miles  of  10-ft.  concrete  and  brick  roads  have 
been  built  in  Illinois  with  only  an  eailb  shoulder  some  6 
to  10  ft.  wide  on  eadi  side.  The  IS-ft.  roads  are  always 
built  with  earth  shoulders,  each  usually  having  a  width  of 
from  3  to  (5  ft.  Tf  at  least  a  2-ft.  shoulder  is  not  built,  the 
outer  12  to  18  in.  of  the  pavement  is  of  no  avail  for  traffic 
since  vehicles  cannot  travel  out  to  the  very  -odge  of  the 
concrete.  As  earth  shoulders  are  much  cheaper  per 
square  yard  than  concrete  pavement,  I  can  see  no  condi- 
tions that  would  warrant  the  construction  of  these  roads 
without  shoulders  unless  a  raised  curb  were  used. 


IS(J 


EN  (i  I  N  1']  !•;  i:  I  N  (I     N  K  W  S 


Vol.  ?7,  No.   -) 


The  Miami  Valley  Flood-Protection  Work 

IV — Study  of  Rct(irdin<T-B(isin   Operation 

Ncccssil)-  of    Prcclctcrniiiiiiii;   I''rctiucnc\-   ami    I'.xti-ni    ol     l>asin    I^'looding;    Methods  of    Calcu- 
lation of  Storage  for  Known  T'loods;   {'"lood  "Roulin.u"  for  Past  Quarlcr-Ccntury  ; 
Quick  Recovery  of  Basin  S\  stem;  No  Summer   I'looding 


Tlio  five  groat  retarding  basins  ol"  the  Miami  Coiisi-r- 
vaiii  V  Disti'ic't,  though  desigiu'd  with  sole  regard  to  their 
ser\iir  in  the  largest  j)()ssil)le  iloods,  will  also  operate  in 
other  Iloods.  Moderate  Iloods  are  relatively  frequent;  and 
thert'l'ore.  though  their  cirrcts  are.  ol"  less  amount,  they 
have  a  vital  hearing  on  the  operating  value  of  the  project. 

It  has  been  stated,  with  truth,  that  a  Hood  little  more 
than  half  the  volume  of  that  of  H)i;5  would  do  praetieally 
the  same  amount  of  damage  in  the  Miami  Valley  cities.  A 
similar  statement  hohls  for  (^)lumhus,  where  the  Scioto 
flood  of  1910,  less  than  one-third  as  large  as  the  1913 
flood,  came  close  to  the  levee  tops — and  with  a  little  ad- 
ditional Nohune  would  have  again  swept  the  west  side 
disastrously.  ITiider  tlu'S(>  conditions  the  certainty  and  de- 
gree of  control  which  the  basins  exert  on  sueh  moderate 
floods  must  be  known,  especially  with  a  view  to  estinuiting 
the  relative  benelits  which  dill'erent  parts  of  the  territory 
protected  only  by  the  retarding  basins  will  receive. 

Primary  questions  on  the  functioning  of  the  system  are 
such  as  these :  What  etTect  will  the  basins  have  on  a  flood 
like  that  of  1913?  How  large  will  be  the  river  flow  at 
different  points,  and  where  (if  anywhere)  will  the  water 
go  out  of  its  banks?  How  large  an  area  in  each  of  the 
several  basins  will  be  flooded,  and  how  long  will  water  re- 
main on  the  different  parts  of  this  area  ? 

Similar  questions  asked  with  respect  to  floods  of  a  mag- 
nitude recurring  once  in  ten  years,  or  once  in  five  years, 
on  the  average,  are  still  more  important.  The  answers 
will  determine,  for  example,  what  use  can  be  made  of  the 
35.000  acres  of  eood  farm  land  embraced  in  the  basins. 


this  territory,  and  if  Ibis  is  more  likely  than  iu)t  to  happen 
ill  the  growing  season,  then  Ihe  3000  acres  will  be  idle 
land,  of  little  value. 

Vavw  questions  of  strictly  engiiu'ering  character,  con- 
cerning })lanning  of  the  works,  are  involved.  In  order  to 
compare  the  cost  of  dilferent  plans  of  flood  control,  con- 
sidei'ation  must  be  given  to  the  relative  losses  in  land 
rendered  untillable  by  the  frequency  of  flooding.  So  also 
lOr 
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the  value  of  a  plan  will  depend  partly  on  the  degree  of  pro- 
tection from  annual  floods  given  to  agricultural  lands  in 
the  valley  bottoms  below  the  basins.  The  height  to  which 
ordinary  floods  will  rise  in  the  retarding  basins  may  affect 
the  location  and  height  of  drift-catching  devices,  and  may 
have  some  influence  on  the  necessity  for  railway  and  road 


relocations.     The  "recovery"  of  the  flood-control  works 
If  the  average  annual  flood  submerges,  say,  3000  acres  of     after  a  flood — that  is,  the  quickness  with  which  the  basins 

empty  themselves  and  return  to  nor- 
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FIGS.    1   AND   2.      CONTROL  CURVES   FOR   GERMANTOWN   AND   HUFFMAN 

RETARDING  BASINS  FOR  1910  AND   1913   FLOODS 

Light  Unes  show  flood  of  March,  1913,  heavy  Hnes  show  flood  of  October,  1910. 

The  inflow  represents  the  magnitude  of  the    flood    without   retardation,   while   the 

outflow   represents  the  size  to   which   the  flood    would    have    been    reduced    if    the 

retarding  basins  had  been  in  existence 


mal  conditions — is  an  important  factor 
in  defining  the  security  of  the  system  in 
case  of  floods  in  sequence.  These  ques- 
tions were  answered  by  a  graphical  study 
of  ba.Ain  operation  for  all  the  floods 
wdiose  data  are  fairly  well  known.  Rec- 
ords were  found  for  all  the  floods  of  24 
years,  1893  to  1916,  and  the  study  was 
carried  through  for  each  of  them.  The 
flow  curve  of  each  flood  at  various 
points  along  the  river  was  known,  or 
could  be  approximated  from  the  data 
of  the  river  stage  records.  This  curve, 
for  a  point  at  one  of  the  retarding 
basins,  represented  the  inflow  into  the 
basin.  In  the  case  of  the  Taylorsville 
basin,  which  is  affected  by  the  Lock- 
ington  basin  above,  the  inflow  curve 
had  to  be  drawn  by  first  finding  the 
Loekington  outflow  and  adding  to  it 
the  normal  (unretarded)  flow  from  that 
part  of  the  drainage  area  wdiich  lies 
below  Loekington.  The  rate  of  outflow 
from  the  basin  in  a  flood  depends  on 
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the  height  to  which  the  basin  is  flooded.  This  height  in 
turn  depends  on  the  volume  stored,  wliich  is  the  difference 
between  tlie  inflow  and  tlie  outflow.  Thus  tlie  quantities 
involved  are  inter-rehited.  The  problem  of  computing  the 
rate  of  outflow  had  to  be  solved  by  trial  and  error. 

The  calculation  was  carried  out  in  the  form  of  a  tab- 
ulation containing  in  parallel  columns  the  values  of  inflow 
rate,  outflow  rate,  storage  increment,  depth  of  water  and 
area  flooded,  for  successive  time  intervals.  The  inflow 
was  read  directly  from  the  flow  curve.  Assuming  then  a 
certain  rate  of  outflow,  the  dift'crence  between  inflow  and 
outflow  gave  the  rate  of  storage,  which  nuiltiplied  by  the 
time  interval  gave  the  storage  increment.  Adding  this  to 
the  previous  storage,  if  any,  gave  total  storage.  There 
was  available  a  previously  computed  table  for  each  basin, 
giving  for  every  foot  of  storage  depth  the  quantity  stored 
and  the  area  of  water  surface,  all  iigured  from  the  topo- 
graphical map  of  the  basin.  Using  this  table,  the  depth 
of  water  which  the  total  storage  at  the  given  time  would 
produce  was  read,  and  by  referring  to  discharge-rate  values 
calculated  from  the  conduit  characteristics  the  conduit 
outflow  for  this  depth  became  known.  If  the  outflow  rate 
so  detennined  checked  with  the  assumed  rate  of  outflow, 
the  computation  verified  itself. 

When  these  operations  had  Im'cii  carried  tlirough  lor  tbe 
whole  series  of  time  intervals  covered  by  the  inflow  curve, 
the  result  was  a  table  of  outflow  and  storage,  from  which 
all  further  questions  could  be  answered. 

Bast \ -Cox Ti!()L  Cuuvks 

Laving  ofl"  the  in  How  and  out  How  rates  on  a  time  base 
to  form  a  time-flow  diagram,  curves  were  obtained  that 
show  graphically  fhe  effect  of  the  basin  in  controlling 
(reducing)  the  particular  flood  in  question,  at  points  im- 
mediately below  the  basin.  Such  curves  are  reproduced 
in  Fig.  1  for  Germantown  basin  and  in  Fig.  2  for  Huffman 
basin.  Both  diagrams  re])resent  two  floods  out  of  the 
28  of  the  past  2-1  years.  The  :\larch,  191:5,  flood  is  shown 
because  of  its  great  magnitude,  while  the  October,  1910, 
flood  is  shown  as  a  typical  dry-weather  flood — one  whose 
effects  might  be  important  with  respect  to  farm  operations. 

It  will  be  seen  that  the  outflow  curve  reaches  a  maxi- 
mum where  it  interscits  fbc  inf^inv  cnrve.     The  area  be- 


tween the  two  curves  at  the  left  of  the  intersection 
represents  the  maximum  storage.  IIow  the  basin  lowers 
the  flood  peak  and  flattens  it  out  is  obvious  at  first  glance. 
The  outflow  curve  is  the  reduced  river  flow  below  tiie 
basin.  By  adding  to  it  the  tributary  flow  coming  into  the 
river  at  points  farther  down,  a  complete  jiicture  of  the 
controlled  flow  is  obtained,  and  it  is  then  possible  to  make 
calculations  of  overflow,  required  channel  enlargement,  etc. 

DiAGKAMS  OF  BaSIN  FLOODING 

The  table  used  in  plotting  the  control  curve  also  fur- 
nished data  for  a  curve  of  area  of  basin  lands  flooded. 
Such  curves  were  first  ])lotted  on  the  same  time  base  as 
the  control  curve  and  then,  by  using  the  horizontal  in- 
tercepts of  the  first  curve  as  abscissas  of  a  second,  the  re- 
lation between  area  flooded  and  number  of  days'  duration 
of  flooding  was  represented  graphically. 

The  duration-of-flooding  curves  for  all  ^w^i  basins  for 
the  191.')  flood  are  grouped  in  Fig.  3.  They  bring  out 
fhe  fact  that  the  retarding  influence  of  the  basins  upon 
this  ])articular  flood  ranges  from  7  days  to  28  days.  Eng- 
lewood  basin  has  by  far  the  longest  service,  while  the  other 
four  have  nearly  equal  times  of  emptying.  It  is  inter- 
esting to  observe,  however,  that  the  two  largest  of  these 
four  basins  empty  most  rapidly,  although  at  peak  storage 
they  flood  the  most  land.  The  relations  shown  by  these 
curves  are  not  the  same  for  different  floods,  however.  A 
single  diagram  like  Fig.  3  is  therefore  not  a  safe  basis 
for  generalizations. 

The  area-time  curve,  Troni  which  the  duration-of-Hood- 
ing  diagram  was  derived,  furnished  the  data  also  for  an 
important  chart  quite  ditfei'ent  in  charactei-.  This  is  tin' 
frequency-of-flooding  diagram,  or,  as  it  was  named  from 
its  ap])earance,  the  pianola  diagram  (Figs.  4  and  5). 

Frequency  of  Flooding  During  Past  24  Years 
Nearly  40,000  acres  of  land,  of  which  a  large  part  is  ex- 
cellent farmitig  land,  lie  back  of  the  dams  l)elow  their 
spillway  levels.  This  land  is  worth  probably  from  $3,000.- 
000  to  $5,000,000,  and  its  annual  producing  power  may 
be  placed  conservatively  at  $500,000.  The  ^liami  region 
ought  not  to  be  deprived  of  this  large  producing  terri- 
tory or  needlessly  taxed  by  so  large  an  annual  loss.  There 
was  much  apprehension  in  the  valley  over  the  effects  of  the 
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ilood-C'Oiil  rol  pi'DJcrt  ill  liiyiiiii'  idle  llicsi'  ii^riciill  iiral 
iiroas,  iuul  it  liniiiiir  ;m  iiii|Kii'tiiiit  issue  in  tlic  pioloii^cd 
Oons(M'\iiiic_v  Cuiiil   lu'iiiiiiii'  oil  ii(l()|)ti()n  (if  the  pliiii. 

Tlu'  C()iis(M'vaiU'V  District  iiileiuls  to  hiiy  ()iitri<;'lil  its 
iiiucli  of  tli<»  biisin  lands  below  spillway  level  as  may  lie 
iiooessary,  in  order  to  eliminate  questions  owr  eontimied 
ot'cupaney,  as  well  as  dispute  and  liti'-ation  over  the 
value  of  basin  easements.  However,  this  does  not  reduce 
tlie  necessity  I'ov  preser\in,<;'  as  much  as  possible  of  the 
})roductive  value  of  the  basin  lands. 

By  chartin«>-  tlu'  frequency  ol'  tloodin<>;  in  the  most  com- 
prehensive manner  that  could  be  devised  a  remarkable 
and  in  all  respei'ts  reassuriu""  picture  of  basin  conditions 
was  secured.  Figs.  I  aiul  5  reproduce  the  charts  for 
Germantown  and  ITuIfnum  basins,  the  one  typifying  the 
basin  with  relatively  snuill  outlets,  the  other  the  basin 
with  large  outlets  (Taylorsville  and  TTutfman).  Only  the 
lower  stages  are  covered  by  the  reproduced  charts,  although 
the  originals  were  carried  up  to  the  maximum  storage. 

There  were  only  four  dry-season  floods  during  the  entire 
24  years;  the  fourth  is  barely  visible  in  the  lowest  line  of 
the  Germantown  chart.  Fig.  4.  During  the  entire  period 
only  two  floods  occurring  in  the  early  growing  season 
would  have  submerged  any  material  part  of  the  valley 
bottom.  Since  these  two  include  the  1913  flood,  whose 
probable  mean  recurrence  interval  has  been  estimated  as 
more  than  150  years,  the  frequency  of  flooding  is  even  less 
than  the  chart  iiidicates.  The  lowest  basin  lands  will  not 
be  submerged  on  the  average  ofteuer  than  once  in  15  years 
during  the  months  of  April  to  September  inclusive.  At 
the  higher  elevations  the  flood  etfects  decrease  rapidly. 

The  relatively  frequent  winter  and  spring  flooding  is 
expected  to  have  no  effect  on  agricultural  use  of  the  land, 
or,  if  any,  a  beneficial  effect.  The  opinions  of  experts 
and  experience  in  the  frequently  flooded  bottoms  near  the 
mouth  of  the  Miami  joined  in  showing  that  winter  or 
spring  flooding  is  likely  to  increase  the  fertility  of  the 
land.  For  this  reason  the  middle  portion  of  the  charts, 
covering  the  growing  months,  is  most  significant. 

The  Basin-Eecovery  Curve;  Floods  in  Sequence 

To  determine  how  soon  after  a  flood  the  basins  would 
again  be  in  normal  condition  it  is  sufficient  to  refer  to 
the  control  curves,  such  as  Figs.  1  and  2,  from  which  the 
lime  when  the  control  ceases — that  is,  when  storage  is 
discharged — can  be  read.  But  the  amounts  of  storage 
capacity  available  at  various  times  before  the  complete 
emptying  are  not  evident.  To  show  these  amounts  the 
curves  represented  by  Fig.  6  were  drawn. 

These  curves,  derived  from  the  data  given  by  the  con- 
trol tabulations,  show  percentage  of  basin  capacity  left 
empty  at  varying  periods  of  time  after  peak  of  flood. 
Fig.  6  is  for  the  Huffman  basin  and  the  1913  flood,  the 
largest  on  record.  Even  at  peak  storage  about  25%  of  the 
spillway-level  capacity  would  remain  empty.  Two  days 
later  no  less  than  60%  of  the  basin  capacity  would  be 
available  to  receive  a  following  flood,  and  in  four  days 
after  peak  stage  the  entire  capacity  would  be  available. 

This  study  is  important  mainly  because  so  little  ex- 
perience is  at  hand  concerning  the  possibility  of  two  flood 
storms  occurring  in  quick  succession.  Conceding  such 
possibility  for  storms  less  than  that  of  1913,  the  dupli- 
cation of  a  1913  storm  within  a  week  appears  quite  im- 
possible. Yet,  the  curves  show,  even  in  such  a  case  the 
system  is  safe  (and  that  without  trenching  on  the  reserve 


(apacily.  above  spillway  level).  Tn  addition,  llu;  r(!covcry 
(•iir\('s  hav(»  bearing  indirectly  on  (he  question  of  basin 
runctioning  in  a  storm  of  more  than  three  days^  duration. 
To  siimniari/,e  in  briel'  a  I'ew  of  the  i-csulls  of  this 
basin  study,  the  I'ollowing  a])pro\iniate  statements  may  be 
made:  Ordinary  summer  Hoods  will  go  through  the  two 
large  basins  (Taylorsville  and  ilull'man)  without  even 
tilling  the  conduils  ami  with  but  momentary  wetting  of 
the  low  bottoms  close  behind  tlH>  dams  (not  over  200  to 
KM)  acres).  In  the  other  three  basins  the  summer  floods 
will  produce  juaterial  stoi-age.     It  follows  that  ordinary 
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small  floods  are  subjected  to  but  little  control  at  Huffman 
and  Taylorsville. 

The  average  five-year  flood  (fairly  well  represented  by 
the  1910  flood,  see  Figs.  1  and  2)  will  produce  consider- 
able storage  in  all  the  basins  and  therefore  will  be  re- 
duced in  stage  throughout  the  valley.  The  average 
25-year  flood  will  be  reduced  very  materially  by  basin  re- 
tardation. For  both  the  5-  and  the  25-year  floods,  there- 
fore, farm  lands  in  the  valley  below,  where  no  channel 
enlargement  is  done,  will  derive  benefit  from  the  Conser- 
vancy works,  while  they  will  get  little  or  no  protection 
against  the  normal  annual  flood. 

Kenneth  C.  Grant  had  charge  of  studies  of  action  of 
retarding  basins  during  floods  and  directed  the  prepara- 
tion of  practically  all  the  tables  and  diagrams  referred 
to  in  this  article;  A.  B.  Mayhew  made  numerous  studies 
of  balancing  various  reservoirs  in  a  harmonious  system ; 
Barton  ]Vr.  Jones  developed  general  methods  for  determin- 
ing requisite  spillway  capacities  for  any  set  of  conditions. 

In  the  article  "Dams  and  Outlet  Problems,"  the  third 
article  of  the  series,  printed  last  week,  the  following 
should  be  substituted  for  the  last  paragraph : 

A  considerable  number  of  engineers  exercised  inde- 
pendent responsibility  in  working  out  the  details  of  dif- 
ferent portions  of  the  designs.  The  final  results  were 
brought  together  under  the  general  supervision  of  Charles 
H.  Paul,  Assistant  Chief  Engineer,  and  S.  M.  Woodward, 
Consulting  Engineer.  J.  S.  Kimball  had  charge  of  chan- 
nel improvements  throughout  the  ten  cities  and  towns 
inv^olved.  AValter  M.  Smith,  Designing  Engineer,  had 
charge  of  design  of  dams  and  related  structures.  R.  ]\I. 
Riegel  worked  out  the  experimental  investigation  of  the 
hydraulic  jump  and  the  details  of  design  of  the  combined 
outlet  conduits  and  spillways.  0.  N.  Floyd  had  charge  of 
plans  for  railroad  relocations  and  changes  to  other  public 
utilities.  H.  S,  R.  McCurdy  made  studies  of  subsurface 
conditions  and  conducted  investigations  and  tests  of  mate- 
rials available  for  foundations,  embankments,  etc. 
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Siphon  Spillway  at  Schenectady 

By  K'alimi   H.  Allen* 

An  interestiii<r  siphon  s])ill\vay  Tor  automatic  water-level 
control  has  recently  been  completed  for  the  General  Elec- 
tric Co.,  at  Schenectady,  N.  Y.  These  spillways  are  lo- 
cated, as  shown  by  the  accompany infi^  sketch,  at  a  dam 
that  has  been  built  across  the, old  Erie  Canal,  adjacent 
to  the  General  Electric  property,  the  impomided  waters 
to  be  used  for  condensers  for  that  company. 

After  several  s1udi(>s  of  different  types  of  ovci'tlow 
spillways  it  was  determined  that  siphons  would  be  more 
efficient  and  economical,  and  that  better  results  woidd 
be  obtained  as  the  opening  to  a  discharge  pipe  line,  which 
was  necessary,  would  be  entirely  covered  so  that  no  refuse 
could  enter.    On  the  other  hand,  an  overflow  spillway  of 


])honic  action  takes  place,  and  a  rapid  flow  commences. 
This  flow  continues  until  the  water  surface  is  drawn 
down  to  below  the  vent ;  and  when  a  sufficient  quf.jitity 
of  air  is  admitted,  the  siphon  breaks.  The  break  is  not  com- 
plete at  the  instant  of  the  entrance  of  air,  but  is  gradual, 
as  the  admission  of  a  small  quantity  of  air  simply  de- 
creases the  flow. 

When  this  siphon  was  completed,  tlic  theory  of  self- 
priming  was  entirely  borne  out  (as  it  had  been  before 
at  the  Champlain  Canal  siphon  spillways  and  earlier  in 
Europe^);  action  took  place  almost  the  moment  the 
vents  were  submerged,  and  ceased  when  the  water  was 
drawn  down  to  the  proper  elevation. 

The  water  drawn  above  the  dam  by  the  siphons  is  dis- 
charged through  a  5-ft.  reinforced-concrete  conduit, 
under  a  small  head,  to  the  Mohawk  Eiver.    A  24-in.  gate 
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SELF-PRIMING   SIPHON   SPILLWAYS   AT   SCHENECTADY,  N.  Y. 


the  required  capacity  would  necessitate  a  prohibitive 
length  and  would  necessarily  have  to  be  uncovered. 

The  top  of  the  dam  is  at  El.  232.  The  water  surface 
above  is  to  be  maintained  at  El.  231,  with  very  little 
fluctuation.  This  is  accomplished  automatically  by  the 
three-siphon  spillway,  each  siphon  having  a  capacity  of 
about  80.  cu.ft.  per  sec.  at  time  of  high  water  in  the  Mo- 
hawk Eiver,  when  the  mininmm  siphon  head  will  be  4  ft. 

The  section  of  each  siphon  spillway  required  for  the 
necessary  capacity  is  shown  in  the  accompanying  sketch 
by  the  section  B-B,  each  of  the  three  siphons  being  built 
in  the  masonry  and  having  a  crown  section  of  4  ft.  wide 
by  1  ft.  9  in.  deep.  Partition  walls  1  ft.  thick  divide  the 
siphons.  As  will  be  noted,  the  intake  opening  is  placed 
well  below  the  water  surface  to  avoid  the  entrance  of  ice 
or  debris,  and  is  further  protected  by  a  timber  screen. 
The  discharge  end  is  constructed  as  low  as  possible  in 
order  to  obtain  all  available  head.  The  crown  is  built 
above  the  required  Avater  level. 

The  siphon  is  controlled  by  the  4x9-in.  vent,  which 
is  located  slightly  below  the  required  water  stage.  As 
the  water  above  the  dam  rises  and  submerges  the  vent, 
so  that  no  air  may  enter  the  siphon,  the  water  spills 
over  the  crown  and  with  this  overflow  the  air  is  carried 
out.  As  the  air  becomes  rarefied  in  the  siphon,  the  wa- 
ter rises  higher  in  the  crown  than  the  water  surface  above 
the  dam.  The  crown  Ijecomes  completely  filled  almost 
as  soon  as  overflow  occurs.     This  primes  the  siphon,  si- 


♦Assistant  to  Winiam  RusseU  Davis,  Consulting  Engineer, 
311  Arkay  BuiUling,  Albany,  N,  Y. 


valve  was  installed  in  the  dam  at  a  low  elevation,  to 
allow  for  necessary  flow  to  avoid  stagnation  below  the 
dam.  A  rectangular  gate,  54x54  in.,  was  also  placed  in 
line  with  the  spillways  to  discharge  direct/y  into  the  pipe 
line  to  permit  the  complete  drawing  down  of  the  water. 

As  will  be  noted  from  the  sketch,  the  elevation  of  the 
control  vents  for  each  unit  is  slightly  higher  than  the  pre- 
ceding unit,  thereby  allowing  a  more  constant  regulation 
of  the  water  level.  Siphon  No.  1  will  prime  and  discharge, 
about  80  sec.-ft.  almost  immediately  when  the  water 
closes  the  first  vent;  a  rise  of  0.1  ft.  will  prime  siphon 
No.  2,  etc.,  the  required  flow  depending  on  the  number 
of  condensing  units  in  use.  At  present  there  is  but  one 
condenser  installed,  but  two  additional  are  contemplated 
in  the  near  future,  each  requiring  70  sec.-ft.  The  water 
surface  is  thereby  absolutely  automatically  maintained. 

The  dam  and  siphons  are  founded  on  clay  with  sheet- 
})iling  cutoff.  The  pipe  line  is  principally  of  "Lock- 
Joint"  reinforced-concrete  pipe,  having  a  5-ft.  inside 
diameter  and  6-in.  thickness,  and  also  a  stretch  of  about 
80  ft.  of  5-ft.  square  reinforced  culvert  ending  in  a  head 
wall,  the  discharge  end  of  the  pipe  being  placed  below  the 
low-water  level  of  the  Mohawk  Eiver,  to  eliminate  trouble 
from  ice  or  refuse. 

'The  entire  structure  was  designed  by  William  Eussell 
Davis,  Consulting  Engineer,  Albany,  N.  Y.,  for  the  Gen- 
eral Electric  Co.  The  siphon  spillway  used  is  patented  by 
George  F.  Stickney,  Albany,  N.  Y.  (designer  of  the 
Champlain  Canal  siphons,  the  first  built  in  America). 

igce  "Engineering  News,"  Oct,  30,  1910,  and  Apr,  20,  1911. 
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Concrete  Finish  on  Some  Cleveland  Bridges 

On    (Ins    ami    the    I'ollowiii';-    paiiv    arc    shown    rocont  method    followed    in   the  siirlace   (inishinji'.      In   some  of 

views  ol"  some  reinroreed-eoneretc   liriducs  at    Olovoland,  1h(»  l)ri(lj:-es,  also,  the  cost  of  Ihis  finisliiii^-  is  f^iven.     J*ar- 

Ohio,  in  which  special  ciVorl  was  made  lo  ohiaiii  plcasin!;-  ticular  aUenlion  niij^lil  he  called   to  Ihe  accentuation  of 

texture  and  line  in  the  concrete  siii'faces.      In  (Mch  cas(>  a  shadow  in  the  details  of  some  of  the  si  iiictiires,  especially 

distant    \  iew    is   uiven   of   the   structure   or   a    pait    of   it  in  those  shown  in   Ki-^s.   11  1o  IT),  with  the  accompaiiyiiif,' 

and   this    is  accompanied    hv   one   or    two   close-up    \  lews  impidxcmcnl    in    appearance   o\ci-    the   ornamentation   or 

showinu'  the  (hiail   texture,      lii  aihlilion   undei-  each   set  line    (Ictail     decoration    somewhat     connnon     in    concrete 

of    views    is   a    description    of    the    structure   and    of   Ihe  hrid^m's,     especially      in      those     of      momimental      type. 


FICS.    1   AND   2.     TUNNEL   FOR   FOOT   PASSENGERS   UNDER  RAILWAY  AT  EDGEWATER  PARK 

Under  New  York  Central  R.R.  at  foot  of  West  7tith  St.  Side  walls  were  Ijush-hammercrl  a.s  .soon  as 
forms  could  be  removed;  that  is,  from  20  to  30  days  after  i)lacins'  concrete.  Hammer  weighed  5  to  6  lb., 
had  2i;. -in.  square  face,  9  teeth  on  one  end,  16  teeth  on  otlier.  The  9-tooth  face  used  for  roushinj^  and 
16-toot'h  face  for  finishing.  At  right  is  close-up  view  of  bu.sh-hammered  surface  on  the  main  side 
wall  shown 


m^ei^mmi^mm. 


PIGS.  3  AND  4.    CEDAR  AVE.  BRIDGE  OVER  DOAN  BROOK 

One  of  four  posts  built  in  the  fall  of  1910.  One  of  the  posts  was  finished  dur- 
ing the  inclement  weather  of  December,  when  it  was  necessary  to  have  fire  ad- 
jacent to  allow  work  to  proceed.  The  following-  spring-  the  three  other  posts 
were  finished.  Surface  finish  was  obtained  by  rubbing  with  carborundum  brick 
except  a  final  rubbing  of  the  panel  with  cement  brick  (1  :  2  mortar).  The  four 
posts  contain  S.l  cu.vd.  of  concrete  which  cost  $19.91  per  cu.yd.,  including  finishing. 
View  on  left  detail  of  panel  in  post,  with  exposed    aggregate    of    limestone 


FIGS.  5  TO  7.    PAIRMOUNT  ROAD  BRIDGE  OVER  POUR-TRACK  RAILWAY  LINE 

Reinforced-concrete  railing  on  structural  steel  bridge  incased  in  concrete.  Aggregate  of  railing  is 
screened  gravel  1  •  2  •  4  which  was  bush-hammered  with  pneumatic  tools.  Mortar  (1  :  2)  then  was  applied 
and  rubbed  to  finish  with  wood  floats.  Work  was  completed  in  November.  1912.  Pneumatic  bush-ham- 
mering cost  $0.1175  per  sq.ft.  without  overhead.  Cost  of  mortar  coat  was  not  kept  separate  from  other 
items  of  surface  finish.  The  appearance  of  the  surface  finish  is  excellent  and  shows  no  signs  of  de- 
terioration.     View    on    left    is    detail    of    coarse    sand  finish  and  on  right   of  fine  sand   finish 
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FlUS.  8  TO  10.    SHAW  AVE.  BRIDGE  CARRYING  TWO-TRACK  RAILWAY 

Bridge  is  through  plate-girder  with  floor  incased  in  concrete  and  girders  hidden  from  street.  View 
on  right  is  an  enlarged  detail  of  the  bush-hammered  surface  of  the  railing,  which  is  1  :  2  :  4  concrete  with 
screened  gravel  as  the  aggregate.  View  on  left  is  of  the  panel  in  the  wing  finished  by  bush-hammering 
with  air  tools.  The  concrete  is  a  1:3:6  sand  and  limestone,  in  which  the  larger  stones  were  spaded 
back  from  the  face.  Work  was  completed  in  September,  1912.  There  were  3420  sq.ft.  of  surface  bush- 
hammered  at  a  cost  of  $0.0621  per  sq.ft. 


FIGS.   11  TO  13.     EAST  BOULEVARD  BRIDGE  CARRYING  TWO  RAILWAY  TRACKS 

The  matrix  of  the  arch  over  the  bay  of  the  belt  courses  and  in  the  panels  is  crushed  red  granite  from 
Plctou  Island  in  the  St.  Lawrence  River.  Screenings  made  by  the  crusher  in  preparing  coarse  aggregate 
for  panels  were  used  in  belt  courses  and  arches  over  bays.  The  surface  finish  was  about  2  in.  thick, 
mortar  of  which  was  colored  with  iron  oxide.  All  surfaces  were  bush-hammered  except  the  panels 
where  the  aggregate  was  exposed  by  picking  out  the  mortar  with  pneumatic  tools.  View  on  right  is  detail 
of  this  surface.  It  was  the  intention  to  expose  the  aggregate  in  the  bays  by  use  of  brushes,  but  sudden 
coming  of  cold  weather  rendered  postponement  necessary.  Smooth-rubbed  surfaces  vi^ere  obtained  by 
applying  1  :  2  mortar  to  the  bush-hammered  surfaces,  then  rubbing  with  carborundum  brick.  The  appear- 
ance of  this  structure  is  more  pleasing  than  when  finished  in  October,  1912.  When  just  finished,  the 
smooth  surfaces  were  a  light  pink,  but  with  weathering  contrast  in  color  has  disappeared.  View  on  left 
is   detail   of   decorative   archway 


FIGS.  14  AND  1.5.    MAYFIELD  ROAD  BRIDGE  CARRYING  FOUR  RAILWAY  TRACKS 

Structural  steel  bridge,  through  plate  girders  between  curbs.  View  on  right  a  detail  of  portion  of 
facia.  The  concrete,  a  1:2:4  mixture  in  which  screened  gravel  was  the  aggregate,  v.-as  applied  directly 
upon  the  outer  girder.  The  entire  surface  was  bush-hammered  with  pneumatic  tools  after  the  concrete 
had  become  thoroughly  hard.  Sand  finish  was  applied  same  as  on  Fairmount  Road  (Figs.  5  to  7).  The  area 
bush-hammered  was  8280  sq.ft.  and  cost  $0.1084  per  sq.ft.  Cost  to  api)ly  mortar  coat  was  not  kept  sep- 
arate from  other  items  of  finishing.  Work  was  completed  in  1912  and  is  in  as  good  condition  as  when 
finished.    Note  good  shadow  effects  in  detail 
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Early  Experience  with  C.oncrete  Paving 

Ijiist  \rar.  llic  I'oil  liiml  ('t'luciil  Association  est  iiualcs. 
iii>iirly  '-i ."),()( 1(1,0(10  s(|.y(l.  oi'  coiicri'le  sdvcl,  road  and  allcv 
pavonuMit  was  coiistriuttMl  in  (Ills  country — etiiiivalcnl 
lo  almost  '3500  mi.  of  IS-l't.  road.  This  is  nearly  tliict'- 
quartiTs  of  the  total  amount  of  foncri'te  ])avi'mtMit  laid 
]Mc\i()Us  to  dan.  1,  1!H(>.  wliid)  hi'lni^s  lionic  how  new 
this  branch  of  ihc  pavini:-  indiisli'v  is  and  what  i^rcal 
strides  it   has  math'   in   the  last    two  oi'  three  years. 

Few  realize  that  concrete  |)avinii-  has  a  history  of 
nearly  hall"  a  century,  and  that  its  ])resent  success  is 
in  no  small  measure  due  to  the  same  changing  trallic 
conditions  which  have  thrown  waterhound  macadam  into 
the  discard.  Foi-  it  is  unlikely  that  concrete  i)aving 
would  c\ei-  \\i\\r  hccn  develo'ied  to  its  ]")reseiit  ])opularity 
had  trallic  remained  chiefly  of  the  horse-drawn  variety. 

Knowing  that  port  land  cement  concrete  has  been  used 
for  pavement  foundations  since  about  the  middle  of  the 
last  century,  one's  curiosity  is  aroused  to  know  if  it 
was  not  at  some  early  date  proposed  for  ])avement  sur- 
facing, and  wiiy  it  was  so  long  coming  to  its  own. 

FiAltLY    FxciLISll    CONCRETK    KOAUS 

The  original  source  of  nnich  of  our  present  literature 
on  pavements  is  a  lengthy  discussion  hefore  the  Institu- 
tion of  Civil  Engineers  in  "April,  1879.  on  "Street 
Carriageway  Pavements."  At  that  time  wood-block  and 
sheet-asphalt  pavements  were  coming  into  extensive  use 
and  the  imjirovement  of  stone-block  pavements  by  use  of 
concrete  foundations  was  regularly  practiced  in  London 
and  the  other  great  cities  of  Europe. 

Discussing  concrete  as  the  suital)le  foundation  for 
wood-block  pavement,  Joseph  Mitchell,  of  Inverness,  said 
that  he  "was  convinced  that  for  secondary  streets  con- 
crete alone,  if  properly  laid,  would  make  a  perfect  and 
durable  road ;  but  with  the  cement  hardening  so  quickly, 
it  required  careful  manipulation. ^  Mitchell  had  previous- 
ly patented  (1865)  a  two-course  concrete  pavement  of  a 
1 :  11/2 :  4  mix,  which  probably  was  one  reason  for  its 
not  being  more  widely  adopted  at  that  time. 

Another  reason  against  its  adoption  very  likely  was 
that  these  early  experiments  proved  unsatisfactory  be- 
cause of  the  inability  of  the  concrete  to  withstand  the 
abrasion  of  heavy  horse-drawn  traffic.  Another  engineer, 
J.  Price,  had  this  in  mind  during  the  same  discussion 
when  he  described  a  type  of  concrete  pavement  which 
he  had  developed  and  used  to  a  small  extent.  In  this 
present  day  of  widespread  use  of  concrete  paving.  Price's 
early  experiment  may  still  contain  a  helpful  suggestion. 

His  pavement  consisted  of  a  thick  bed  of  portland 
cement  concrete.  While  still  in  a  soft  state  it  was  paved 
on  top  with  angular  pieces  of  granite,  or  other  hard 
stone,  set  with  the  flattest  face  upward,  fitted  into  each 
other  at  random.  This  he  called  a  "breccia"  pavement 
from  the  geological  term  for  angular  conglomerate.  It 
possessed  the  bearing  strength  of  concrete  with  the 
abrasive  resistance  of  the  granite.  The  concrete  tilled 
tlie  irregular  interstices  between  and  around  the  stones 
and  formed  a  solid  mass.  The  method  of  construction 
was  to  board  off  a  section  of  concrete  and  before  it 
hardened  workmen  placed  the  stones  and  bedded  them 
bv  hand,  working  from  a  bridge. 
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I'ollowing  these  isolat(>d  early  experiments,  most  of 
I  he  development  in  concrete  pavement  seems  to  liavc 
laken  place  in  the  United  Stales.  The  first  use  of 
conci'eic  for  paving  hei'c  was  foi'  sidcjwalks,  then  for  alley 
pavements,  and  in  181)8  a  strip  of  concrete  10  ft.  wide 
and  about  200  \'\.  long  was  laid  on  the  west  side  of  Main 
SI.  in  Uellefontaine,  Ohio,  being  so  far  as  known  the 
lirsl  poll  land  cement  concrete  street  pavement,  in  this 
country.  It  appears,  however,  from  an  ai'ticle  by  (i.  W. 
l)ai"tliolome\\ .  dr.,  in  /'Jiif/liircriiH/  .Xrii-s,  dan.  '.],  1895, 
that  a  concrete  pavement  was  laid  in  Detroit,  Mich., 
about   the  same  time. 

Bellkfontaixk  Has  Eahlv  Pavement 

Much  has  been  made  of  the  fact  that  the  Bellefontaine 
])avements  are  still  in  cMslence  and  in  fair  condition, 
but  it  seems  that  they  w^iva  incjdel  construction  in  their 
(lay.  The  subsoil  is  gravel  and  a  !-in.  tile  drain  was 
placed  under  each  curb.  The  i)avement  was  made  in 
two  courses,  the  lower  4  in.  being  1 :4  cement  and  gravel, 
the  ratio  of  the  gravel  or  stone  to  the  sand  being  3:1, 
or  the  mix  was  1:  11/5:'^%,  which  it  will  be  seen  is  a 
richer  mixture  than  commonly  used  today.  The  top  2 
in.  w\as  a  1  :  1  mix,  cement  and  sand  or  crushed  granite 
to  the  size  of  a  ])ea.  The  pavement  was  divided  into 
•■)-ft.  slabs  by  tar  ])aper  joints,  the  idea  being  to  make 
the  subsurface  structures  more  accessible  than  with  a 
monolithic  pavement.  These  pavements  cost  $2.15  per 
sq.yd.,  including  curbs  and  tile  drains. 

The  Bellefontaine  pavements  were  inspected  in  March, 
! !)(>;!,  by  Prof.  F.  IT.  Eno,  of  Ohio  State  University, 
who  described  them  in  Evgineering  News,  Jan.  7,  1904. 
He  wrote  that  on  the  main  streets  where  traffic  was 
distributed  there  were  few  signs  of  deterioration  and  no 
cracks  of  any  account,  but  that  on  the  narrow  streets 
wheel  ruts  had  been  worn  in  the  longitudinal  Joints,  as 
some  photographs  which  went  with  his  article  show. 
The  surface  was  originally  rolled  with  a  metal  imprint 
roller  in  order  to  give  a  foothold  for  horses,  but  at  the 
end  of  10  years  these  had  in  most  instances  entirely 
worn  off. 

Following  the  success  of  the  pavements  in  Bellefontaine 
other  Middle  West  cities  tried  them  and  concrete  became 
a  recognized  type  of  city  pavement,  although  never  ex- 
tensively used  until  within  the  last  10  years.  Among 
some  of  the  Middle  West  towns  and  cities  which  have 
concrete  pavements  15  or  more  years  old  are  Richmond, 
Ind.  (1896),  Kalamazoo,  Micii.  (1896),  Logansport, 
Tnd.  (1900),  and  Fostoria,  Ohio  (1902). 

RouiiESTEH  Pavement  Built  25  Years  Ago 

In  1893  J.  Y.  McClintock,  then  City  Surveyor  of 
Kochester,  N.  Y.,  did  some  experimenting  with  concrete  , 
as  a  surfacing  for  macadam  which  was  then  beginning 
to  wear  out.  The  following  is  an  extract  from  the  jn-inted 
report  of  the  City  Surveyor  of  Pochester  for  the  year 
ending  Apr.  1,  1894: 

CONCRETE  PAVEMENT — There  are  many  miles  of  streets 
where  a  cheap  pavement  is  requisite  and  where  macadam  with 
trap  rocl<  would  be  suitable  except  that  it  seems  desirable  to 
get  rid  of  the  small  amount  of  mud  which  is  usually  present 
and  to  have  a  surface  that  can  be  washed  clean.  To  meet 
this  requirement  we  tried  the  following  pavement  on  South 
Fitzhugh  St.,  north  of  the  canal  in  1893.  The  surface  of  an 
existing  macadam  pavement  was  picked  off  and  a  layer  of 
trap  rock  fi  in.  thick  in  the  middle  and  2  in.  thick  at  edge  of 
the   paved  gutters  was   put   on   and   thoroughly   rolled   with   a 
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steam  rollei-.  Aflir  this  was  done,  instead  of  putting  on  a 
binding  material  and  rolling  that  in  as  usual,  portland  cement 
grout,  one  of  sand  to  one  of  cement,  mixed  to  the  consistency 
of  cream  was  carefully  poured  in,  so  as  to  fill  all  the  voids 
between  the  broken  stone  and  foim  a  solid  matrix  to  hold 
each  stone  firmly  in  position.  The  stone  was  thoroughly  wet 
just  before  poiuing  in  the  grout.  One  barrel  of  cement,  was 
used  to  each  S.7  sq.yd.  of  pavement.  After  the  mortar  had 
set  for  24  hr.,  sand  was  thrown  over  the  surface  and  water 
was  sprinkled  upon  it,  and  all  travel  was  kept  off  it  for  nine 
days.  This  has  been  down  eight  months  and  already  shows 
that  the  size  of  stone  used  was  too  smajl;  it  would  all  pass 
through  a  li^-in.  ring.  The  stones  are  so  small  that  the 
calk  of  a  horse's  shoe  sometimes  throws  out  a  stone  bodily. 
I  believe  it  will  be  well  to  try  this  again  with  stones  which 
will  pass  a  3-in.  ring  and  will  not  pass  a  2-in.  ring.  The  cost 
of   this   pavement    was   $1    pei'   sq.yd. 

Mr.  McClintock  gives  a  further  reeoi'd  of  this  paveiueut 
in  a  letter  to  the  editor  as  foUows: 

As  far  as  I  know,  the  proposition  oiiginated  with  my.self. 
The  impelling  consideration  came  from  the  fact  that  1  had 
recently  become  City  Surveyor  and  macadam  pavements  had 
become  so  unpopular  that  it  required  a  vote  of  15  out  of  16 
aldermen  to  pass  an  ordinance  for  such  a  pavement  in  the 
City  of  Rochestei-,  because  many  miles  had  been  built  with 
soft  local  stone  which  would  usually  wear  out  so  as  to  be 
scraped  off  by  the  Highway  Department  the  year  following 
construction.  I  was  familiar  with  what  was  being  accom- 
plished in  New  Jersey  and  Massachusetts  in  the  use  of  trap 
rock  and  so  making  a  successful  macadam  road.  Being  famil- 
iar with  tlie  use  of  cement  and  being  impressed  by  the  possi- 
bilities of  using  Portland  cement  which  then  had  first  been 
reduced  to  a  price  warranting  its  use  in  highway  construc- 
tion, it  was  veiy  natui'al  that  I  should  try  it  as  described.  I 
made  a  communication  to  the  Board  of  Aldermen,  discussing 
the  subject  and  emphasizing  the  importance  of  trying  it,  and 
asking  them  to  allow  me  to  try  it  experimentally  in  the 
manner  described. 

The  piece  of  pavement  laid  developed  irregular"  tempera- 
ture cracks  and  on  ene  portion  of  it,  where  the  hacks  stood  in 
the  shade  of  the  court  house,  the  horses  would  drill  holes 
with  their  feet  in  kicking  off  flies,  so  that  it  soon  became  a 
question  of  how  the  pavement  could  be  maintained.  It  was 
some  two  and  a  half  years  after  the  pavement  was  laid,  when 
I  left  the  office  of  City  Engineer,  as  it  had  then  become;  and 
as  T  understand  it,  some  two  year's  after  that — when  an  over- 
head bridge  crossing  the  canal  in  the  vicinity  of  the  paverrrent 
was  replaced  by  a  lift  bridge  and  the  approaching  grades  were 
reduced- — it  was  deemed  wise  by  the  city  authorities  to  cover 
the  new  portion  of  roadway  with  asphalt,  and  at  that  time 
they  also  pulled  out  this  short  section  of  concrete  and  substi- 
tuted asphalt. 

m 

Advisability  of  Using  Old  Macadam 

as  a  Pavement  Foundation 

By  W.  S.  An  DEI!  son* 

Engineers  in  considering  the  problem  of  rebuilding 
an  old  macadam  roadway  with  a  ])ennanent  surface  gen- 
erally insist  (although  it  is  not  always  secured)  npon  a 
snbgrade  of  nniform  density.  To  acoompli,sh  this,  when 
the  width  of  the  new  roadway  exceeds  the  width  of  the 
old  macadam  road,  is  dilhcult  without  the  expenditure  of 
a  considerable  snni  and  causing  inconvenience  at  times  to 
the  traveling  public.  What  ])lan  of  procedure,  then,  is 
most  logical? 

First,  it  must  he  granted  that  if  the  snbgrade  adjusts 
itself  to  any  extent  in  any  manner  wliatsoever  or  if  the 
center  of  the  roadway  is  well  compacted  and  the  sides  are 
less  dense,  cracks  will  occur  in  the  ])avement  sui-face  re- 
gardless of  the  tvpe  of  i)avement  or  kind  of  material  uscmI. 
To  eliminate  cracks,  the  snbgrade  must  be  made  uniform 
in  character  l)y  scarifying  and  loosening  the  old  ma- 
cadam foundation  and  l)y  a  Tiniform  respreading  and  roll- 
ing of  the  excavated  material  over  the  snbgrade. 

Such  a  procedure  does  not  necessarily  insure  a  uni- 
formly   ^■ompacted    snbgrade,    but    appi-oaches    it    within 
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practical  limits.  Its  accomplishment  will  cost  consider- 
able money,  amounting  ap])roximately  to  from  $800  to 
$1500  per  mi.  when  the  surface  ))rofiI(>  of  the  new  road  is 
made  ])arallel  to  that  of  the  old  macadam  road  or  when 
cuts  or  fills  do  not  exceed  about  one  or  two  feet. 

IMerely  to  remove  the  crown  of  the  old  macadam  road 
and  to  spread  and  roll  this  material  over  the  full  new 
v/idth  would  reduce  this  cost  approximately  TO*]?^,  which 
saving  could  be  used  to  maintain  the  cracks  that  might 
subsequently  occur  in  the  pavement. 

Ts  it  wise  to  allow  such  an  argument  to  sway  one's 
judgment  in  the  establishment  of  a  uniform  plan  of  pro- 
cedure? Tt  is  not,  for  the  simple  reason  that  conditions 
such  as  depth  of  foundation,  degree  of  compactness,  and 
others  as  well,  vary  so  greatly  on  each  particular  jol)  that 
a  definite  recipe  for  all  cases  cannot  be  suggested. 

Each  job  must  of  necessity  be  studied  separately,  with 
the  one  idea  in  view  of  building  the  best  pavement  pos- 
sible commensurate  with  obtaining  the  largest  mileage 
for  the  money  available.  When  the  cost  of  scarifying  or 
loosening  the  macadam  foundation  is  not  too  great  a 
proportion  of  the  total  cost  of  the  pavement  ])roper.  such 
precautions  should  be  taken.  By  so  doing,  a  large  num- 
ber of  the  cracks  that  would  otherwise  occur  will  bo 
eliminated. 

In  addition  to  cost,  the  question  of  convenience  to  the 
traveling,  public  is  all-important.  If  the  road  in  ques- 
tion is  urgently  needed  by  the  public  and  if  its  use  dur- 
ing part  of  the  construction  period  would  be  of  financial 
value  and  of  convenience  to  the  community,  the  plan  of 
not  scarifying  or  removing  the  macadam  foundation  de- 
serves consideration.  If  the  foundation  is  removed  or 
destroyed,  the  old  road  will  be  unfit  for  travel  during  the 
period  of  construction,  and  ruts  and  ridges  will  be  ])ro- 
du  ced  by  the  vehicles. 

Ruts  in  subgrades  are  of  considerable  detriment  to  its 
uniformity  in  that  each  rut  becomes  more  compact  than 
the  material  adjoining  and  is  then  later  filled  with  less 
compacted  material  that  will  act  as  a  small  individual 
reservoir  for  subsurface  water.  Under  such  conditions 
it  would  be  more  feasible  and  valuable  to  construct  the 
permanent  pavement  on  the  old  macadam  surface  with 
merely  its  crown  removed,  the  excess  material  being 
spread  over  and  rolled  in  the  sides.  In  conclusion,  these 
thoughts  can  be  summarized  as  follows : 

1.  Each  job  must  be  studied  by  itself,  and  its  relation 
to  public  service  must  be  given  consideration. 

2.  The  economy  realized  by  not  destroying  the  ma- 
cadam foundation  should  be  weighed  against  the  dis- 
advantages of  cracking  and  disintegration  of  the  pave- 
ment surface. 

3.  The  cost  and  feasibility  of  maintaining  the  cracks 
that  may  occur  in  the  particular  pavement  in  question 
must  be  known  or  determined  within  practical  limits. 

4.  When  side  tills  of  more  than  one  foot  in  depth  are 
required  to  obtain  the  new  road  width,  the  macadam 
foundation  should  in  all  cases  be  loosened  or  scarified  to 
a  depth  of  not  less  than  one  foot  and  the  matei-ial 
s})read  uniformly  over  the  entire  width  of  tiic  sul)grad('. 


Sewaae  Treat nM-ii*  iin  .Seen  by  the  L,aynian  is  illustrated 
irr  a  ludicrous  luanrrcr  in  a  Chicago  paper  whose  staff 
corresponderrt.  reporting  a  visit  to  the  experimental  sewage- 
tieatmerrt  plant  at  Decatur-,  111.,  sa.\s:  "The  sewago  fiows  in 
at  one  end  of  this  nrachine  and  comes  out  at  the  other  end  di- 
vided into  grease,  amriionia    potash,   fe.-tilizer  and  water." 
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New  Skyliorht   Dcsij^n  for  Trainshcd  at 
Lackawanna  Station,  Buffalo 

\\\   A.   E.  DioAL* 

Al'tor  sevenil  yoiiis  of  coiiliiuial  aiino.vaiicc  with  wiic- 
ghiss  skylights  on  various  railroad  structure's,  principally 
on  the  ll()l)okcn  and  Scranton  trainshcds  of  the  liiisii 
typo,  the  Lackawanna  IMi.  determined  lo  avoid,  if  |ios- 
sihle,  the  recurrence  ot  the  trouhle  on  the  new  i^iilValo 
trainshed.  Skylights  for  a  Bush  shed  must  he  hulK  in 
a  nearly  horizontal  position.  Whether  the  ditliculty  in 
withstanding  the  conditions  is  due  to  the  glass  being 
insutlieiently  supported  or  whether  glass  will  naturally 
crack  as  a  result  of  internal  stresses  when  hiid  hori- 
zontally in  spans  of  5  or  6  ft.,  the  fact  remains  that 
the  old  type  is  not  satisfactory,  both  on  account  of  the 
leakage  through  the  cracked  glass  and  of  its  general 
unsightly  appearance  resulting  from  deposition  of  sedi- 
ment from  locomotive  smoke.  These  skylights  cannot  be 
cleaned,  because  the  construction  is  not  strong  enough 
to  stand  it.  The  cost  of  repairs  is  altogether  too  much. 
There  is  about  90,000  sq.ft.  of  skylights  in  the  lloboken 
trainshed,  built  in  1905,  which  must  be  replaced  in 
a  few  years. 

When  the  question  of  the  Bulfalo  trainshed  skylights 
arose,  specifications  were  drawn  for  the  old  metal  wire- 
glass  type.  This  specification  avoided  having  ■  any  steel 
exposed  to  the  weather;  that  is,  the  steel  had  to  be  lead 
coated  or  monel  metal  sections,  and  further,  the  flashings 
specified  were  to  be  of  monel  metal,  which  is  practically 
weatherproof.  Bids  were  secured,  and  it  was  found  that 
this  unsatisfactory  type  would  cost  at  least  50%  more 
than  the  concrete  type. 

The  reinforced-concrete  construction  was  therefore 
decided  upon,  using  small  glass  squares  (6  or  7  in.), 
which  is  merely  an  adaption  of  the  concrete  vault-light 
construction  employed  frequently  for  lighting  beneath 
sidewalks.  The  idea  of  applying  this  construction  to 
skylights  was  adopted  for  the  Kansas  City  Terminal  Ry. 
trainshed.  Several  of  the  manufacturers  of  concrete  sky- 
lights have  a  product  in  which  part  of  the  reinforcing 
steel  is  exposed  to  the  air.  Those  types  were  eliminated 
from  consideration,  and  three  quite   different  styles   of 
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(■oniparal  i\cly  the  same  cosl  were  sclcclcd  for  investiga- 
Ikui.  The  railroatl  had  sample  slabs  constructed  by  the 
manufactMrei's  and  fully  tested  at  Coliimhia  University 
for  strength  and  lighting  efliciency.  On  a  5-ft.  span  one 
t\p('  carried  an  ecpiivahMit  uniform  load  of  2058  lb.  pei' 
s(|.rt.,   while  th(>  one  selected   produced   (iii)   lb.   per  s(j.fl. 

The  trainshed  that  was  designed  and  that  has  since 
been  built  is  shown  in  the  accompanying  di'awings.  It 
consists  of  arched  girders  spanning  two  tracks  and  carry- 
ing continuous  reinforced-concrete  roof  slabs  that  are 
opened  over  the  tracks  for  the  smoke-vent  trough  and 
(i\cr  the  platforms  and  the  midtrack  space  to  carry  glass- 
l)anel  skylights.  The  platform  lights  have  a  single  sloite 
and,  as  shown  in  Fig.  2,  are  in  sections  22  ft.  Hi/g  in. 
long,  spanning  the  adjacent  arches  and  5  ft.  11  in.  wide 
.^:panning  the  concrete  structur(>  of  the  oj)ening.  Each 
section  is  in  separated  panels,  made  up  of  forty  6V8"iii- 
scjuare  glass  lights.  The  midtrack  section  is  similar  in 
design,  but  has  a  double  slope  to  fit  the  peak  of  the  roof. 

The  concrete  in  the  skylight  is  mixed  in  the  proportion 
of  one  part  cement  to  two  of  sand,  no  coarse  aggregate 
being  used.     The  lower  half  of  the  slab  up  to  the  seat 
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IN   TRAINSHED 


FIG.    1.    HALF-SECTION   THROUGH   TYPICAL 
TRAINSHED  BAY 


for  the  glass  is  precast  in  the  shop  of  the  manufacturer; 
after  setting  up,  it  is  shipped  to  the  site,  the  glass  units 
set  in  place,  and  finally  the  upper  half  of  the  slab  is 
concreted.  The  precasting  in  the  shop  permits  using 
molds  cheaply  and  eliminating  falsework  in  the  field. 
The  reason  for  not  casting  it  entirely  in  the  shop  is 
to  provide  for  the  copper  expansion  strip  that  is  embedded 
in  the  concrete. 

It  is  considered  most  important  to  keep  the  skylight 
well  above  the  roof  on  top  of  the  concrete  curbs,  so  that 
after  a  heavy  snowfall  the  skylight  will  not  be  covered 
with  snow  and  slush. 

Other  salient  features  requisite  to  good  construction 
are  the  facility  to  replace  a  broken  unit,  the  ])roper 
annealing  of  the  glass  and  the  general  neatness  of 
appearance.  Units  of  glass  will  get  broken  accidentally, 
necessitating  a  convenient  method  of  replacement  without 
injuring  the  adjacent  concrete  and  without  sacrificing  its 
water-tightness.  In  the  adopted  type  this  is  accomplished 
by  carefully  knocking  out  the  glass,  including  the  en- 
circling convex  rib.  The  glass  unit  used  in  replacing  is 
slightly  smaller  in  size  and  has  a  groove  around  its  sides. 
This  groove,  together  with  the  one  lef-t  in  the  concrete 
by  the  original  unit,  is  filled  with  neat  cement  and  the 
glass  forced  into  position. 

To  provide  against  shaling  of  the  glass  or  chipping  of 
the  concrete  due  to  the  unequal  expansions,  the  surface 
of  the  glass  in  contact  with  the  concrete  is  coated  with 
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a  ])l<istic  ct'iiu'iit.  In  ordci-  to  avoid  iiilt'riial  strains 
nsnally  inherent  and  which  in  time  will  disintegrate  the 
<ilass,  it  was  speeitied  that  the  ^-hiss  shouhl  he  tlioroughl.v 
annealed  and  allowed  to  cool  'Mi  hr.  in  a  sealed  oven.  The 
strains  in  the  glass  are  readily  detected  by  the  use  of  the 
scleroscope;  and  when  strains  are  present,  the  glass  must 
be  reannealed.  Each  glass  unit  is  inspected  hy  the 
manufacturer,  and  the  railroad's  inspector  cheeks  his 
work  by  selecting  units  at  random. 

In  the  illumination  tests,  M'hich  were  obtained  by  the 
use  of  a  ])hotonieter,  an  interesting  and  unexpected 
feature  developed  in  that  a  ])lain  glass  surface  permitted 
better  transfusion  and  moi'e  diffusion  of  light  than  either 
a  fresnel  lens  or  ornamental  under-surface. 

The  manufacturer  and  patentee  is  the  American  Bar 
Lock  Co.,  which  is  guaranteeing  the  work  under  hontl  for 
five  years.  The  design  was  made  in  the  office  of  the 
v/riter,  under  the  direction  of  George  J.  Ray,  Chief  En- 
gineer of  the  Delaware,  Lackawanna  &  Western  R.E. 

Drafting  Room  vs.  Shop* 

Many  good  machinists  secretly  believe  that  they  can 
make  drawings  the  equal  of  those  turned  out  hy  the 
best  draftsman  that  ever  strutted  through  a  machine 
shop — with  a  little  ])ractice.  This  belief  is  natural :  in 
many  cases  it  is  a  just  belief.  Tn  many  cases,  though,  it 
is  a  belief  based  upon  an  erroneous  idea  of  what  con- 
stitutes a  draftsman  and  the  nature  of  his  work.-  "Why," 
I  have  heard  machinists  say,  "all  a  fell(>r  needs  is  a 
little  practice  twirling  a  compass,  a  little  brushing  up  on 
arithmetic,  and  the  chance!"  Sure!  And  the  most  diflfi- 
cult  of  these  is  the  chance.  There  is  more  truth  than  wis- 
dom in  this ;  hut  also,  there  is  more  to  drafting  than  the 
mere  twirling  successfully  of  a  compass  and  a  good  Avork- 
ing  knowledge  of  Euclid, 

Among  other  things,  there  are  required  an  infinite 
patience,  not  only  with  the  tools  themselves  but  with 
one's  superiors ;  a  willingness  to  be  haunted  o'  nights  that 
a  certain  cam  will  give  required  results,  or  a  lever  in 
its  work  clear  the  frame,  or  an  odd-sha]ied  piece  transcril)- 
ing  an  odd-shaped  curve  pass  through  its  cycle  correctly 
and  as  drawn;  and  lastly,  and  more  than  all  else,  a 
Job-like  stoicism  that  will  resignedly  see  a  man  in  overalls 
in  the  same  estahlishment  step  out  and'  ujiwai'd  via  the 
erecting  route  to  a  position  of  comparative  ease  and  big 
compensation,  Avhile  you  yourself  continue  on  the  hoard 
because  the  chief  cannot  secure  a  man  who  knows  the 
work  as  well  as  you  do. 

"Once  a  draftsman  always  a  draftsman"  is  a  true 
adage.  Given  ]iosifi\e  kuow'cdge  of  the  inside,  few  ma- 
chinists would  care  to  make  the  change,  ami  everv  last 
one  of  them  would  refrain  IVom  harsh  criticism  ii])on 
discovering  ])etty  errors  on  drawings.  Raise  the  jioint — 
sure!  But  with  a  little  less  ras])  in  your  voice,  mv 
brothers ! 

The  reason  for  the  long-standing  strife  between  shop 
and  drafting  room  is  simi)le  to  Tindei'stand.  Tl  is  a  vei-y 
human  reason.  Tt  li(>s  in  the  fact  that  one  deiiartment 
catches  the  errors  mad(>  by  the  other.  Draftsmen  do  not 
get  sore  when  their  fellow-draftsmen  point  oiit  discrep- 
ancies in  their  work.  Perhaps  this  is  tnie  because  of 
the  understanding  that  exists  among  draftsmen  relative 


♦Extract  from  a  paper  liy  Charles  M.  Horton  in  the  "Amer- 
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to  their  own  general  dilliculties.  I')ut  it  certainly  does 
start  the  blood  boiling  in  a  draftsman  when  a  grinning 
machinist  points  out  an  error  in  a  drawing.  If  the 
man  ordy  would  not  grin;  or  if  he  must  grin,  then  show 
by  some  .sympathetic  gleam  in  his  eyes  that  he  under- 
stands the  nature  of  the  draftsman's  work  and  difficulties  I 
He  has  one  on  you,  and  he  is  proud  of  it,  and  he  does 
not  care  who  knows  it.  But  it  is  not  a  feeling  of 
brotherhood. 

Errors  repeatedly  creep  into  a  man's  work,  regardless 
of  how  clever  and  capable  and  careful  he  is  as  a  drafts- 
man. An  error  in  figures  is  one  of  the  most  common 
mistakes  that  occur  in  drafting  room.s — and  the  most 
dangerous.  Also,  it  is  the  most  subtle,  the  most  insidious, 
the  most  mysterious  of  mental  accidents.  A  draftsman 
may,  and  generally  does,  have  the  correct  figure  in  his 
mind  when  he  essays  to  put  it  down.  Somewhere  between 
the  act  of  dipping  his  pen  in  the  ink  and  that  of  setting 
his  haiul  to  the  tracing,  to  establish  for  all  time  that 
figure  on  the  drawing — Zip! — something  happens,  the 
mental  figure  backs  up  and  without  rea.'jon  becomes 
something  else.    The  mistake  is  made. 

If  the  draftsman  does  not  detect  his  mistake  when 
checking  his  work  finally  before  haiuling  it  ovei-  to 
the  regular  checker — and  every  draftsman  ought  to  do 
that — and  if  the  regular  checker  also  fails  to  catch  the 
error,  the  thing  then  rests  calmly  and  easefully  in  the 
laps  of  the  gods.  Usually  these  gods  take  foi-m  in  the 
sha])e  of  a  frowning  man  in  overalls  and  jum])er,  with  a 
steel  rule  in  one  haiul  and  a  pair  of  calipers  in  the  other. 
Then,  once  more,  the  draftsman  is  dragged  over  the  coals, 
if  not  actually  fired — all  d('])('nding  upon  the  seriousness 
of  the  loss.  Once  more,  the  old,  old  strife  is  given  fresh 
impetus. 

Nor  can  anything  be  said  in  excu.se  f'oi'  the  draftsman 
who  makes  a  mistake  in  figures,  save  that  he  is  human  and 
tliat  for  e\"ery  error  he  registers  he  also  registers  a  hundred 
successes  and  that,  finally,  all  he  has  to  guide  him  is  his 
hand  and  his  eyes — never  a  jig  nor  a  gage  nor  an  auto- 
matic machine  built  to  reduce  mistakes  to  a  minimum. 
That  long-heralded  mistake-preventing  drafting  machine 
has  not  as  yet  made  its  eagerly  expected  appearance. 
When  it  comes,  draftsmen  will  all  gladly  heave  a  sigh  of 
relief. 

A  body  of  sensitive  men,  as  a  rule  conscientious, 
always  alert,  quick  as  an  aspen  to  sense  complaint,  ever 
striving  toward  perfection  in  their  work — draftsmen  are 
the  nerves  of  the  manufacturing  business.  Inventors  and 
engineers,  granted,  are  the  soul ;  mechanics,  the  body 
of  the  organization.  Draftsmen,  from  the  nature  of  their 
work,  together  with  their  location  in  the  plant,  are  the 
veritable  nerves  of  the  organization.  Any  j)h_\s'.cian  will 
tell  you  to  conserve  your  nerves  as  much  as  possible.  Any 
observer  awar(>  of  the  true  conditions  in  the  manufactur- 
ing world  today  will  tell  you,  I'or  the  good  both  of  the 
l)0(ly  oT  your  organization  and  the  soul,  to  conserve  your 
diaftsiucii.  That,  among  other  things,  means  to  cut  out 
the  shop  strife. 


Aiiierioan     Ntofl     Ships     I'luler     Con.slruftion     are     now     of 

greater  tonnage  than  ever  before  in  the  hi.story  of  the  coun- 
try, according  to  the  Bureau  of  Navigation,  Department  of 
Commerce.  Steel  merchant  vessels  building  or  under  contract 
to  be  built  in  private  American  shipyards  on  Jan.  1,  1917, 
number  403.  of  1,495,601  gross  tons.  During  December,  1916. 
American  yard.s  fini.shed  nine  steel  merchant  vessels  of  24,363 
gross  tons  and  made  contracts  for  29  vessels  of  10.5,120  tons. 
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Concreting  Plants  for  Culverts  and 
Bridges  on  the  Southern  Ry. 

Anioiiii-  (ho  (lozoii  or  more  concrete  structures  under 
construction  on  the  relocation  of  the  Southern  If  v.  in 
South  Carolina  are  foui'  of  such  dilT'erent  nature  that 
their  several  concreting  plants  I'orui  an  interesting  com- 
parison. I'liese  particular  structures  are  a  40-ft.  arch 
culvert  at  Richmond  Creek,  an  underpass  for  a  road 
built  after  the  rock-fill  was  finished,  and  two  bridg(>s, 
one  crossing  the  Little  Chauga  River,  the  other  the 
Seneca. 

The  Big  Culvert — largest  under  construction  on  the 
Southern — is  in  rather  treacherous  ground,  necessitating 
very  deep  sheetpiling  for  the  foundation.  This  sheeting 
is  wood,  24  ft.  long,  put  down  by  a  2000-lb.  drophanimer, 
sketched  in  Engineering  News,  Dec.  7,  1916,  p.  1092.  The 
concrete  plant  is  shown  in  Fig.  1.  The  materials  are 
handled  in  4-yd.  cars  a  distance  of  2000  ft.  from  the 
railway.  The  stone  comes  to  the  siding  in  drop-bottom 
ears  that  dump  into  bins,  under  which  the  -l-yd.  cars 
load. 

At  the  site  the  cars  run  up  on  a  trestle  over  the  mate- 
rial bins,  which  are  about  20  ft.  above  ground.  The 
mixer  is  directly  in  front  of  the  bins,  while  between 
it  and  the  south-wall  forms  of  the  culvert  is  a  40-ft. 
tower,  from  which  runs  a  chute,  as  sho\vn.  Filler  stones 
weighing  5  to  20  lb.  are  placed  in  the  forms  by  hand. 
Men  work  the  concrete  around  in  the  base  forms.  The 
total  yardage  is  6000. 

Near  the  Tugaloo  River  the  new  line  is  on  a  rock-fill. 
After  the  fill  had  been  about  half  completed,  it  was 
found  that  an  underpass  for  a  road  would  have  to  be 
put  through.  The  fill  had  to  be  blasted  and  a  concrete  box 


built.  It  was  necessary  to  rush  this  work,  which  was  com- 
nu'uced  alongside  the  road  and  outside  the  fill,  starting  at 
the  west  base  line  of  the  future  (ill.  The  trenches  for 
the  wall  footings  were  in  rock,  and  between  these  a  work- 
ing   phitform    was    erected    to    carry    a    baby    mixer. 


FIG.    2. 


CONCRETING   WALLS   OF   UNDERPASS   THROUGH 
ROCK    FILL 


FIG.    1.      CONCRETE    PLANT   FOR    40-FT.    CULVERT   AT 
RICHLAND  CREEK,  S.  C. 


Concrete  materials  were  supplied  to  the  mixer  by  wheel- 
barrow over  a  runway  connecting  platform  and  road.  (See 
Fig.  2.) 

The  Chauga  River  bridge  has  square,  hollow,  concrete 
piers  and  two  solid  concrete  abutments.  The  layout  of 
the  concrete  plant  is  shown  in  Fig.  3.  Local  sand  is 
used.  It  is  pumped  from  the  creek  in  the  daytime,  and 
the  hole  thus  made  in  the  bottom  fills  up  overnight.  This 
sand  is  stored  in  a  bin.  Granite  screenings  also  are 
used;  stone  is  brought  from  a  quarry  by  cars  hoisted  up 
an  incline  to  the>bins  by  a  cable.  Steam  is  furnished  by 
a  traction  boiler,  which  was  with  considerable  difficulty 
let  down  the  steep  hillside  to  the  present  location. 

The  concrete  is  distributed  by  a  400-ft.  cableway  and 
by  a  chute  from  a  40-ft.  tower  erected  alongside  the 
mixer.  Rocks  of  two-man  size  are  placed  in  the  forms, 
and  concrete  is  run  all  around  them. 

The  Seneca  River  bridge  is  the  most  northerly  struc- 
ture on  the  50-mi.  relocation.  It  is  1000  ft.  long  and 
has  eight  piers  and  two  abutments.  The  deck-girder  spans 
are  100  ft.,  and  at  this  season  are  80  ft.  above  the  water. 
The  bridge  is  built  right  alongside  the  old  crossing  (stone 
piers,  trusses  and  girders),  is  level  and  20  ft.  higher. 

The  pier  foundations  are  41  ft.  8  in.  by  19  ft.  8  in. 
in  plan  by  from  26  to  38  ft.  deep.  The  excavation  was 
earth  and  was  taken  out  by  hand.  A  derrick  handled  the 
three  3-sided  wooden  skips  that  were  used.  These  were 
filled  by  men,  lifted  by  derrick  and  swung  down  to  the 
river  bank,  where  they  were  dumped. 

The  proximity  of  the  existing  track  of  the  Southern 
made  the  procuring  of  materials  a  simple  matter.     A 
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short  tivstlc  was  hiiill  out  from  tlic  track  and  over  tlic 
slope  near  the  north  al)utment  ot  the  new  bridge,  and 
material  bins  with  sloj)ing  sides  were  erected  underneath. 
One  of  the  bins  is  for  coal,  and  the  other  is  for  stone. 


yUTffyver 


Cc^b/e    ^'^"'^ 

FIG.  3.     HOW  FOUNDATIONS  OF  LITTLE  CHAUGA  BRIDGE 
ARE  CONCRETED 

Sand  is  piled  alongside  the  bins.  The  cement  house  is 
located  near  the  sand  pile,  (bncrcte  is  distributed  by  a 
cableway. 

The  entire  50  mi.  of  second-tracking  is  going  forward 
under  the  direction  of  R.  0.  Parsons,  Assistant  Engineer 
v^f  the  Southern  Ry.,  with  an  office  in  Toccoa,  Ga.  R. 
F.  Ezzell  is  in  general  charge  of  all  the  construction 
work  on  the  Southern  between  Washington  and  Atlanta, 
which  includes  this  50-mi.  strip. 

Concrete  Bases  for  Old  Bridge  Piles 

By  E.  V.  MooNE* 
Replacing  piling  under  wood  bridges  still  in  fairly 
good  repair  as  to  caps,  joists  and  flooring  has  been  one 
of  the  big  items  of  expense  in  Sedgwick  County  for  years 
past.  The  county  is  now  doing  a  great  deal  of  perma- 
"nent  bridge  and  culvert  con- 
struction, but  there  are  still 
many  pile  bridges  over  the 
larger  streams  which  will  have 
to  be  maintained  for  a  number 
of  years  to  come.  To  reduce 
this  expense  we  have  been 
]>utting  concrete  bases  under 
the  piles  that  have  rotted  dan- 
gerously at  the  ground  line. 
Hei)lacing  a  pile  always  neces- 
sitates tearing  up  the  deck  of 
till'  bridge,  removing  at  least 
two  or  three  joists  and  fre- 
(|iu'iitly  the  cap,  and  sometimes 
re(juires  falsework  for  the  pile- 
driver.  Where  we  have  been 
ahle  to  work  on  the  ground  and 
have  had  soil  that  would  stand,  a  repair  gang  has  put  in 
a  concrete  base,  retaining  the  upper  part  of  the  old  pile. 
The  chief  diifieulty  has  been  to  get  down  past  the  I'oot  of 
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the  pile.  This  has  been  sunnounted  in  most  cases  either 
by  pulling  or  digging  out  the  lower  jiart  of  the  pile,  or 
by  moving  the  top  of  the  pile  slightly. 

A  7-in.  post  augur  drills  the  holes  to  a  depth  of  5  to 
8  ft.  Sometimes  the  holes  are  reamed  out  by  a  "jabbing 
digger"  or  a  pile  spade,  wdii(;h  operation  allows  a  mush- 
room base  to  be  formed.  Where  shale  or  a  very  hard  clay 
subsoil  is  encountered — even  though  only  a  few  feet  under 
the  surface — we  never  try  to  penetrate  it;  nor  have  we 
tried  to  put  down  these  holes  or  build  bases  where  there 
is  surface  water.  On  several  occasions  we  succeeded  in 
holding  the  excavation  open  with  considerable  water  in 
the  hole,  below  the  surface.  In  a  number  of  instances 
where  sand  was  struck  below  the  surface,  this  saiul  was 
thoroughly  mixed  with  a  sackful  or  less  of  cement,  thus 
forming  a  base  that  holds  satisfactorily.  This  construc- 
tion, however,  is  never  attempted  except  where  the  surface 
soil  is  firm  and  hard. 

After  filling  the  hole  w^ith  concrete,  a  round  sheet- 
metal  form,  a  little  larger  in  diameter  than  the  hole,  is 
placed  at  the  surface.  In  the  form  three  or  four  iron 
straps  are  placed,  so  that  they  wall  pi-oject  8  to  12  in. 
above  the  concrete.  Each  strap  is  drilled  for  two  lag- 
screws,  and  the  straps  are  placed  so  that  the  pile  slips 
between  them. 

The  top  of  the  base  is  pressed  do\vu  or  cupped,  using 
either  a  wood  form  or  a  trowel.  This  device  helps  to 
keep  the  pile  firmly  in  place.  The  concrete  sets  for  48 
hr.  before  the  pile,  which  is  secured  with  the  lagscrews, 
is  placed. 

A  number  of  bridges  thus  repaired  have  sustained  heavy 
floods  without  damage.  Under  favorable  conditions  this 
method  of  repair  is  much  cheaper  than  replacing  old  piles 
with  new,  and  it  seems  to  be  more  lasting. 


Belt  Method  of  Finishing  Concrete 
Pavements  Recommended 

The  canvas-belt  method  of  finishing  concrete-pavement 
surfaces,  first  used  in  Wayne  County,  Michigan,  and  de- 
scribed in  Engineering  Neius,  Oct.  5,  11)  16,  p.  654,  is 
highly  recommended  by  H,  B.  Bushnell,  division  engi- 
neer, Illinois  State  Highway  Commission,  in  the  Decem- 
ber issue  of  Illinois  Highways.  What  follows  is  substan- 
tially in  Mr.  Bushnell's  words. 

If  the  floating  with  an  ordinary  wood  float  takes  place 
soon  after  the  concrete  is  struck  off,  it  invites  water 
and  stone  pockets  and  a  film  coating  of  cement  and  the 
lighter  impurities  in  the  aggregate,  on  the  surface  of  the 
pavement.  Late  floating  insures  a  better  wearing  sur- 
face and  greater  freedom  from  stony  pockets,  but  it  is 
often  difficult  to  insure  that  the  floating  is  done  at  just 
the  right  time.  At  the  end  of  a  day's  run  the  floater 
is  generally  permitted  to  work  close  to  the  strikeboard 
in  order  to  avoid  finishing  after  dark.  After  noon  hour, 
in  hot  weather,  the  concrete  often  is  found  too  stiff  to 
float  well.  A  sudden  shower  nuiy  make  it  impossible 
to  get  over  the  surface  even  hurriedly  with  the  hand 
float  before  it  is  necessary  to  cover  the  pavement  with 
canvas. 

(jood  finishers  are  scarce.  Even  with  the  most  ex- 
perienced men  there  is  a  tendency  to  float  spots  that  are 
low  and  flat,  due  principally  to  the  fact  that  the  finisher 
concentrates  his  ('[forts  ov(>r  a  verv  small  area.     As  the 
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\vi';niii;;'  snrfjuc',  the  most  notit'cahic  and  one  of  the  most 
im|)oi-timt  points  in  llic  pavement,  is  left  to  an  ordinai'v 
\V()rkinan  for  tlic  linisliin<r  touclu's,  tin-  pci'sonal  ('(illa- 
tion ol'  tliis  workman  is  of  vital  importance  to  a  salis- 
I'ac'toi'v  pfodiict. 

Soon  after  the  eanvas-helt  method  of  (inishiiifr  hecame 
known,  it  was  ado|)te(l  hv  a  I'oad  contraetor  in  Kane 
County,  Illinois.  Two  helts  were  secured — ^one  ;5-plv  S- 
iii.  canvas  helt  and  one  '>-ply  l()-in.  helt,  hoth  ha\inu-  a 
composition  rubber  ((UcMinu-.  The  concrete  was  mi\ed 
at  such  consistency  that  when  deposited  in  a  pile  it 
wouhl  tend  to  tlatteu  hut  would  not  run  at  the  ed<res. 
'I'ho  concrete  was  sti'uck  oil'  in  the  usual  nuumer;  and 
after  the  surplus  water  (lisa|)i)eared  from  the  surface  of 
the  concrete,  the  S-in.  belt  was  (lraj,^i;'e(l  hack  and  forth 
over  tile  pavement  with  ])ractically  the  same  motion  as 
used  for  the  strikeboard.  Ui(l>i'es  in  the  mortar  arc  \('iy 
iioticealilc  after  this  lirst  lloatiny,'. 

.Just  prior  to  the  concrete  taking  its  initial  sot  the 
jxivenient  is  gone  over  a  second  time  with  the  belt.  This 
second  floating  grinds  down  all  the  ridges  left  after  the 
llrst  floating.  The  second  floating  leaves  a  gritty,  gran- 
ular mortar  surface  entirely  free  from  ridges,  Hat  spots 
or  pockets.  It  was  found  that  better  results  could  be 
secured  by  the  use  of  a  10-in.  belt  for  the  second  floating 
because  of  its  greater  weight;  but  if- the  heavier  belt  was 
used  for  the  first  floating,  it  had  a  tendency  to  flatten 
the  crown  in  the  soft  concrete  and  to  dig  into  the  surface. 

During  the  past  few  weeks  eight  other  contractors  on 
state-aid  work  in  northeastern  Illinois  have  commenced 
to  use  these  belts.  Some  of  them  have  purchased  new 
canvas  belts  and  have  had  considerable  difficulty,  due 
to  the  stifl'ness  of  the  maiterial.  This  defect  can  readily 
be  remedied  by  shipping  the  belt  enough  to  limber  it 
up.  The  plain  canvas  belt  pulls  harder  than  when  cov- 
ered Avith  rubber,  but  not  to  such  an  extent  as  to  be 
objectionable. 

In  Kane  County  the  contractor  is  placing  from  (jOO 
to  800  sq.yd.  of  18-ft.  concrete  pavement  per  day  and 
has  no  finisher  on  the  payroll.  The  strikeboard  men 
handle  the  belt  and  do  the  edging.  Where  armored 
joints  are  used,  it  is  necessary  to  do  a  small  amount  of 
hand  floating  around  the  joint,  but  this  is  done  by  the 
men  who  place  the  joints. 

This  construction  feature  appeals  to  the  contractor, 
as  it  saves  him  money  and  the  worry  of  keeping  a  good 
finisher  on  the  job;  and  it  appeals  to  the  engineer  be- 
caase  of  the  superior  surface  and  the  fact  that  its  opera- 
tion is  nearly  "foolproof." 

'^: 

Combination  Oiling  and   Utility  Motor 

Truck  Used  in  Los  Angeles 

By  W.  B.  Cannon* 

A  new  motor-truck  outfit  for  general  roadwork  in 
Los  Angeles  County,  California,  has  been  worked  out  from 
a  big  oil  spreader.  It  was  seen  that  oil  could  not  be 
spread  in  bad  weather,  so  flat  and  dump  bodies  were 
provided.  This  keeps  the  truck  driver  busy  and  prevents 
the  useless  expense  of  a  high-priced  machine  standing 
idle. 

The  spreader  has  a  tank  and  pump  unit  that  can  be 
lifted  off'  after  disconnecting  the  pump  chain  and  loosen- 

♦Route   2,    San   Gabriel,   Calif. 


iiig  a  few  bolts.  The  spreading  li(>ader  can  I  hen  be 
dropped  down,  leaving  the  chassis  free  for  another  l)ody. 
With  the  other  body  mounted  on  a  sc^parate  franu;  and 
suitable  hoists  provided  for  lifting  th(!  bodies,  the  shift 
(an  be  made  in  V/j  hr. 

The  oil-spreading  body  was  designed  to  eliminate  Ifie 
common  evils  of  oiling  trucks  and  to  do  several  new 
•  biiigs.  First,  the  lank  was  covered  with  asbestos;  then, 
Ihc    pump    was    piil     inside    I  he    tank    so    thai    wli(!nev(;r 


FIG.    1.     LOS   ANGELES   OILING   AND  UTILITY  TRUCK 

the  oil  was  warm  enough  to  spread,  the  pump  would 
start.  The  puni])  was  built  into  a  flat  casting  about 
18x24  in.  and  %  in.  thick.  This  was  bolted  to  the  front 
tank  head  with  a  gasket  to  prevent  leakage. 

The  rotating  members  are  two  steel  10-tooth  1 1/2-11'- 
diameter,  5-in.  face  bobbed  pinions.  The  case  projects 
back  into  the  tank  (see  Fig.  2).  The  pump  cover  is 
bolted  to  the  front  of  the  case  so  that  the  pinions  can 
he  exposed  and  removed  without  unbolting  the  case  from 
the  tank  (after  cutting  the  pump  off  from  the  oil  if 
the  tank  is  filled). 

Just  below  the  pump  chamber  is  a  threeway  cock  built 
ijito  the  casting,  and  at  the  left  of  the  cock  is  a  side 
outlet  that  can  be  connected  to  the  pump,  tank  or  shut- 
off,  by  turning  the  cock.  From  underneath  the  cock  the 
suction  goes  down  to  a  small  pump  in  the  front  end 
of  the  tank.  Just  above  the  pump  chamber  the  discharge 
forms  a  T,  with  one  outlet  coming  out  through  the  face 


FIG.    2.      TRUCK   PUMP   IN  PLACE  AND   REMOVED 
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of  the  piniip  casting  and  the  oilier  going  to  the  rear  of 
the  tank.  The  pump  can  take  its  suction  either  from 
inside  or  outside  the  tank  and  discharge  into  it  or  out- 
side. At  500  r.i).m.  the  i)ump  will  handle  about  200  gah 
per  min.  up  to  200  lb.  pressure,  or  the  limit  of  the 
motor.  Power  is  obtained  by  a  chain  from  the  counter- 
shaft in  the  transmission,  which  is  extended  through  the 
case  and  a  cutoff  coupling  put  on. 

The  pump  discharge  goes  througli  the  back  head  of 
the  tank,  about  a  foot  to  the  left  of  the  center,  and 
turns  down  through  an  angle  stop  valve.  The  oil  goes 
down  to  the  left  end  of  the  spreader  header,  crosses  over 
the  right  and  goes  up  and  into  the  tank  through  a  spring- 
loaded  relief  valve.  By  adjusting  this  valve  the  pressure 
of  the  oil  in  the  spreader  is  varied. 

The  spreader  was  intended  to  be  as  flexible  as  possible 
and,  by  the  right  combination  of  nozzle  opening,  truck 
speed  and  oil  pressure,  will  spread  from  %  to  li/4  gal- 
per  sq.yd.,  and  this  in  a  strip  of  from  G  in.  to  8  ft. 
v/ide.  The  nozzles  can  (1)  all  be  turned  on  or  oif  at 
once,  or  (2)  each  half  can  be  controlled  separately,  or 
(3)  each  nozzle  can  be  opened  independently  until  they 
are  all  open  and  then  the  whole  bank  turned  off  at 
once,  or  (4)  they  can  be  opened  at  once  and  closed 
independently.  The  cocks  are  special  and  carry  two 
nozzles ;  a  30°  turn  of  the  handle  in  either  direction  gives 
full  opening.  The  end  of  the  header  is  ta])ped  for  a 
3-in.  pipe,  and  a  gate  valve  with  an  extension  header 
can  be  screwed  on  for  oiling  shoulders  and  gutters. 

This  equipment  was  worked  out  by  the  writer,  as  chief 
road  oiler  of  the  Los  Angeles  County  Road  Department, 
under  Grant  Friel,  Superintendent  of  Maintenance,  and 
F.  H.  Joyner,  Road  Commissioner. 


Crushed  Stone   Used   on  Sand  Tracks 
After  Tests  by  Boston  Elevated  Ry. 

Tests  of  speed-checking  tracks  have  been  made  by  the 
]5oston  Elevated  Railway  Co.  since  the  disaster  of  Nov. 
7,  1916,  when  a  surface  car  crashed  through  a  drawbridge 
gate  and  went  over  the  edge  of  the  draw,  drowning  46 
])eople.  The  company  operates  eight-car  elevated  and 
two-car  surface  trains  over  structures  in  which  are  draws, 
and  since  the  accident  mentioned  the  company  has  felt 
that  automatic  signals  and  train  stops  or  bumpers  are 
not  sufficient  precautions.  Some  form  of  sand  track  was 
considered  the  only  available  further  protection,  but  tests 
were  desired  before  construction  was  started. 

A  300-ft.  length  of  track  in  a  storage  yard  was 'fitted 
up  as  shown  in  the  accompanying  sketch  and  check 
ballasted  in  turn  with  (1)  sand,  (2)  clean,  round,  beach 
pebbles  and  (3)  1-in.  crushed  stone.  The  crushed  stone 
gave  the  best  results,  reports  H.  M.  Steward,  Chief  Engi- 
neer of  ]\Iaintenance-of-Way.  Cars  of  any  type  could  be 
run  into  tlic  stone  at  fairly  high  speeds  and  stopped  with 
absolute  safety,  the  braking  being  smoother  than  emer- 
gency application  of  train  brakes.  The  wheels  did  not  cut 
through  the  stone  to  come  in  contact  with  the  plank.  The 
trains  ran  in  practically  straight  lines — in  no  tests  were 
the  cars  more  than  I/2  in.  out  of  line. 

The  broken  stone  crushed  somewhat  under  the  M.  C.  B. 
wheels,  and  the  train  was  raised  about  1  in.  The  impres- 
sion of  the  wheels  was  left  in  the  stone,  and  the  ma- 
terial was  not  compacted  as  much  as  was  expected. 


CAR  AND  TRAIN  TEST  ON  SAND  TRACK  AT  FOREST  HILLS  YARD, 
BOSTON  ELEVATED  RAILWAY  CO. 


Speeds 

Previous  to 

• BrakinK 

Type  of 

Brake 

Mi.  per 

Condition 

C;ar  or 

Application, 

Ilr.  per 

Matf'rial 

of  Ma- 

Train 

Mi.  per  Hr. 

Ft. 

Sec* 

in  Trough 

terial 

20-ft.  box-car. 

118 

43 

2.5 

Sand 

Dry 

20-ft.  box-car. 

14.8 

54 

3.2 

Sand 

Dry 

4A3  soiiii-con- 

vortiblo  car. 

15  0 

62 

3  5 

Sand 

Dry 

4A3  seiiii-con- 

vortiblc  car. 

19  0 

98 

3.2 

Sand 

Dry 

4A3  sciiii-coii- 

vertildc  car. 

19  5 

96 

3.4 

Sand 

Dry 

4A3  sciiii-con- 

vcrtiblc  car. 

19  0 

97 

3.2 

Beach  pebbles 

Dry 

4A3  seini-con- 

vcrtiblc  car. 

18  5 

94 

3  2 

Beach  pebbles 

Dry 

4A3  scnii-con- 

vertiblc  car. 

21    0 

89 

4  4 

1-in.  crushed  stone 

Dry 

4A3  seiiii-con- 

vortiblc  car. 

20  0 

90 

3  9 

1-in.  crushed  stone 

Dry 

4A3  senii-con- 

vertible  car. 

21   5 

112 

3  5 

1-in.  crushed  stone 

Dry 

2-car  train .... 

24.5 

177 

3.3 

1-in.  cru.shcd  stone 

Dry 

3-car  train .... 

24  0 

200 

3    1 

1-in.  crushed  stone 

Dry 

4-car  train .... 

23  0 

215 

3  0 

1-in.  crushed  stone 

Dry 

4-car  train .... 

22  0 

173 

4    1 

1-in.  crushed  stone 

Dry 

4-car  train. .. . 

26  0 

232 

3  7 

1-in.  crushed  stone 

Dry 

4-car  train. . . . 

24  0 

193 

4.0 

1-in.  crushed  stone 

Moistt 

4-car  train .... 

23  0 

203 

3.3 

1-in.  crushed  stone 

Moistt 

*  Rate  of  deceleration  calculated  as  follows:  One-half  distance  between  center 
line  of  first  wheel  and  last  wheel  on  car  or  train  subtracted  from  actual  feet  re- 
quired to  stop,  this  giving  a  length  on  which  rate  of  deceleration  was  figured. 
The  amounts  subtracted  in  the  various  instances  are  as  follows:  For  20-ft.  cars, 
3  ft  ;  semi-convertible  cars,  15  ft.;  elevated  2-car  trains,  43  ft.;  elevated  3-car 
trains,  64  ft.;  elevated  4-car  trains,  86  ft.  t  Mixed  with  sand  and  pebbles. 

One  surprising  fact  was  the  ease  with  which  the  trains 
were  pulled  back  upon  the  running  track.  The  accom- 
panying table  shows  the  test  results  in  more  detail. 

The  company  has  decided  to  install,  on  one  side  of  the 
draw  where  eight-car  elevated  trains  are  operated,  a 
track  of  this  construction  lying  between  the  two  existing 
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CROSS-SECTION    OP    BOSTON    EXPERIMENTAL 
SAND  TRACK 

main-line  tracks.  This  will  cost  about  $40,000.  Also 
gauntlet  checking  tracks  will  be  built  on  both  sides  of  the 
draw  where  two-ear  surface  trains  are  operated;  these 
will  cost  $5000  apiece.  It  will  be  necessary  to  cover  the 
check  ballast  with  tar  paper  or  painted  canvas  to  keep 
it  dry  and  to  prevent  freezing  in  cold  weather. 

Hints  for  Use  of  Cold  Mixtures  for 
Bituminous-Pavement  Patching* 

The  character  of  the  mixture  to  use  in  patching  bitu- 
minous concrete  pavements  depends  entirely  upon  the 
conditions  encountered.  Unless  the  patching  work  is  ex- 
tensive, it  is  not  advisable  to  use  hot  bituminous  com- 
])ounds  in  repair  work,  not  only  from  an  economic  stand- 
point, but  also  from  the  point  of  convenience,  for  in  small 
repairs  the  use  of  a  mixing  plant  will  materially  increase 
the  cost  and  entail  unnecessary  effort.  Of  course,  where 
sections  of  considerable  area  are  to  be  replaced,  a  mixing 
plant  may  become  necessary. 

Bituminous  materials  are  being  manufactured  that  can 
be  mixed  cold  with  the  aggregates  and  tamped  and  rolled 
into  place  quite  conveniently  and  inexpensively,  and  these 
have  given  good  results.     The  different  companies  manu- 

*From  an  article  by  George  H.  Biles,  Second  Deputy  State 
Highway  Commissioner,  in  the  December  issue  of  the  "Penn- 
sylvania  Highway  News." 
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lM(tiii-iii<i'  Ihcsc  iiiatt'iials  li;i\('  their  own  -|icci!ic!itions 
for  each  partiiMilar  luddiut. 

(Jcncral  iiracticc  s('ciii>  to  ilciiioiisl  rate  that  cold  iiiix- 
liircs  ill  tht"  proportions  ol'  our  part  hitiiiiiiiioiis  material 
to  nine  parts  of  ',2''"-  ^'"i"'  -•'''  *|iiite  sat  islaetorv  I'oi-  all 
pi'at'tical  pui'poses.  'I'lie  inateiial  may  he  mi\e(|  nii  the 
I'oad  surface"  in  a  manner  .-imilar  to  the  method  used  in 
inixiii};  cement  concrete,  hut  care  must  lie  taken  to  ri'- 
inov(>  the  exci'ss  after  the  completion  of  the  work. 

In  spreadiui;  hituminoiis  concretes  the  tines  of  the  rake 
should  not  ho  used  in  rakiii>i-  it  into  placi',  as  this  will 
cause  a  st'i)aration  of  the  materials  and  the  lari^^e  a,<;,irn>- 
i^-ate  will  come  to  the  top.  The  hack  id'  the  I'ake  will  ac- 
complish this  woi'k  more  satisfactoi-ily. 

Should  depressions  occur  after  the  initial  eom])r(>ssioii 
and  rollinii',  the  surface  should  he  loosened  u))  hel'ore  ad- 
ditional material  is  api)lied  to  hring  \\\^  the  nneveiniess. 
Numerous  casi's  may  he  found  where  repairs  to  roads  of 
this  tvpe  have  not  proved  satisfactory.  They  are  caused 
generally  hy  the  use  of  erude  or  inii)n)per  methods  or  nn- 
suitahle  material. 

A  patch  should  neither  he  ahove  nor  holow  the  lexcl  of 
the  sui'roundinii"  surface  to  insure  success  and  should  he 
(()in))acted  as  nearly  as  possihle  to  approach  the  material 
in  the  road.  Never  plaee  a  hituminous  patch  on  top  of  a 
bituminous  surface  to  bring  up  a  depression,  unless  the 
siirface  material  has  been  heated  and  scored  properly.  It 
is  always  better  to  cut  out  the  area  and  supply  new  nui- 
terial.  A  patch  wath  a  feather  edge  is  but  a  temporary 
expedient  and  in  a  short  time  is  sure  to  fail. 

Fatty  patches,  which  are  caused  by  an  excess  amount  of 
hituminous  material  in  the  mix,  produce  considerable  un- 
evenness  in  the  surface  of  the  road  and  are  most  unstable. 


NOTES 
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A  Roeord  Drilling  Performance  in  which  a  "Jackhamer" 
put  down  one  hundred  4-ft.  holes  in  10  hours  at  the  quarry 
of  the  Alabama  Marble  Co.  is  reported  by  the  InRer.soll-Rand 
Co.  This  is  drilling  at  the  rate  of  8  in.  each  minute  of  the 
day's  work.  The  holes  were  nearly  vertical  and  only  a  few 
inches  apart.  They  were  used  for-  plug-and-feathers  work. 
The  drill  worked  at  100-  to  110-lb.  air  pressure. 

The  Deeii-Well  Pumping  Plants  of  Redlanils,  Calif.,  shown 
in  the  accoinpanying  view,  were  constructed  in  1913.  The 
pumphouses  are  of  reinforced  concrete,  and  the  towers  are 
provided  to  cover  the  derricks  used  in  pulling  the  pump  rods. 
The  wells  being  in  sand  and  gravel  formation,  it  seemed 
desirable  to  locate  them  some  distance  apart,  which  necessi- 
tated the  construction  of  several  buildings  to  cover  the 
different   pumps.      These   pumps   are   of   the   triplex   deep-well 


t.Npe,  liiiviiiK  a  capacity  of  !)00  ^al.  per  mln.  cacli.  Tliey  have 
run  foiiHtioitl.N-  since  their  InstaUation  uimI  have  proved  lo  be 
ver.\-  (•(llel.nt  and  ocononiical  in  operation.  The  water  lift  is 
alxiiil  ll<i  II..  .Mul  Uie  deplli  tti'  1  lie  weUs  varies  from  Z'li)  lo 
7(111  II.  'I'hi-  lol:(l  (ap,uil.\  nT  111'-  plant  i.s  li'ihO  gal.  per  nun. 
'I'lw  deep-well  triplex  pumps  operate  at  jibout  the  same 
eilleieney  a.s  the  single-acting  tiiplex  booster  punu's,  of  whicii 
there  arc  tinee  in  these  bulldinKS,  to  raise  a  portion  of  the 
wirter-  to  the  higher-  hovels  of  the  city.  The  foi-egoing  infor- 
mation was  furrri.shed  l)y  Ceorgo  S.  Hinckley,  city  engine(!r, 
Jtedlarids,    Calif. 

Hourly  .Sewage  l-'low  ^']|^ill(io■l- — The  accompanying  dia- 
gram is  a  composite  of  the  hourly  variation  in  sewage  How 
in    six    cities    of    the    United    States    and    in    Toi-onto,    Canada, 
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COMPOSITE  CURVE  FOR  HOURLY  SEWAGE  FLOW  IN 
VARIOUS  CITIES 

and  Birmingham,  England.  It  is  reproduced  from  a  recently 
published  report  on  sewerage  improvements  at  Davenport, 
Towa,   by  John  W.   Alvord,  consulting  engineer,   Chicago. 

Cutting  Piles  under  Water  in  very  cold  weather  was  done 
in  Holland  by  using  a  large  ballasted  wooden  trough  or 
tub  with  a  hole  cut  in  the  bottom  for  passing  over  the  pile 
to  be  cut.  Jan  Spaander,  618  Forty-Fifth  St.,  Brooklyn,  N. 
Y.,  describes  the  application,  of  this  method  to  a  special  job, 
as    shown    in    the    sketch.     A   contractor    was   called    upon    to 
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WORKING    TUB    FOR    CUTTING    PILES    BELOW 
WATER    LEVEL 

replace  the  superstructures  of  ir>  wooden  bridges  over  a  nav- 
igable canal.  The  piles  had  to  be  cut  off  14  in.  below  low- 
water  mark  and  provided  with  tenons  to  accommodate  cross- 
beams for  supporting  the  new  structure.  A  crane  lifted  the 
working  trough  over  the  piles  and  lowered  it  a  sufficient 
depth  in  the  water.  Leakage  at  the  hole  was  checked  by  a 
canvas  bag  encircling  the  pile  and  fastened  to  the  floor  of 
the  trough. 
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Why  Not  Two  Concrete  Mixers? 

One  very  deliiiite  change  in  the  1916  report  of  the 
Joint  C^ommittee  on  Concrete  and  Reinforced  Concrete 
was  the  recommendation  that  for  normal  mixers  the 
batch  should  be  kept  in  motion  for  at  least  l^/o  mia. — 
a  50%  increase  over  the  recommendation  of  the  earlier 
report.  This  is  in  line  with  the  best  of  current  thought 
on  concrete  making  and  is  the  confessed  ideal  of  many 
engineers.  Unfortunately  it  is  more  than  often  an 
unattained  ideal — unless  it  may  be  that  concrete  fore- 
men's watches  invariably  run  fast.  The  fact  is  that  the 
average  foreman  more  frequently  aims  to  shave  the  mixer 
saleman's  "batch-a-minute"  than  to  follow  the  high- 
minded   advice   of  the   Joint  Committee. 

A  solution  of  the  difficulty  too  infrequently  tried  is 
the  use  of  multiple  mixers  at  one  mixing  plant,  two  or 
more  drums  all  run  by  the  same  engine,  all  fed  from  the 
same  bins  and  all  delivering  to  the  same  chute,  bucket  or 
car.  On  very  large  works  such  as  the  Halifax  harbor  job  or 
the  McCall  Ferry  power  plant  such  a  battery  of  mixers 
is  required  by  the  large  volume  of  concrete;  but  at  times 
in  such  plants  the  mixers  can  be  run  simultaneously, 
feeding  and  dumping  alternately,  so  that  with  three 
mixers  running,  each  batch  can  be  mixed  90  sec.  and 
a  batch  dumped  every  50  sec,  leaving  30  sec.  for  loading 
and  dumping  operations  at  each  mixer. 

why  should  not  the  same  idea  be  applied  to  smaller 
jobs  where  one  mixer  dumping — under  forced  draft — 
every  minute  is  the  contractor's  ideal  ?  Here,  for  a 
very  little  greater  first  cost  and  hardly  any  addition 
to  upkeep,  two  mixers  could  form  a  battery  to  work 
alternately,  revolving  the  mixture  long  enough  to  suit  the 
engineer  and  dumping  fast  enough  to  suit  the  foreman. 

'*: 

Sand  or  Mortar  Bedding  for  Paving 

Bricks  Still  a  Live  Issue 

The  very  much  discussed  point  in  brick  and  block- 
pavement  construction,  "Is  a  sand  cushion  really  a 
riishion?"  seems  to  have  been  answered  in  the  affirmative 
by  the  United  States  Office  of  Public  Eoads  and  Rural 
F^ngineering,  if  the  tests  described  elsewhere  in  this  issue 
by  Prevost  Hubbard  are  accepted  as  meaning  anything. 

It  has  been  the  fashion  lately  to  decry  the  term  "sand 
cushion"  as  a  misnomer  and  to  theorize  that  closely  con- 
fined and  compacted  sand  under  a  pavement  surface  is  as 
rigid  as  a  layer  of  mortar.  The  tests  made  in  Washington 
show  that  an  impact  hammer  rebounded  three  times  as 
far  from  a  monolithic  brick-pavement  slab  as  from  one 
that  had  a  1  or  2-in.  sand  cushion  between  the  brick  and 
the  concrete  base. 

These  tests  confirmed  the  theory  that  a  fracture  of  the 
brick  wearing  surface  in  the  monolithic  type  of  construc- 
tion means  fracture  of  the  base  al.^o,  thus  getting  away 
from  the  ideal  pavement,  which  consists  of  a  permanent 
foundation  and  a  replaceable  wearing  surface.  The  most 
interesting  feature  Off  the  tests  in  this  respect  was  that 


brick  bedded  in  a  G-in.  concrete  foundation  to  foiiii  a 
monolithic  slab  stood  no  greater  impact  than  the  Ijrick 
laid  on  a  sand  cushion.  It  is  significant,  however,  tbat 
the  grout  bond  between  the  bricks  failed  under  about  half 
the  impact  required  to  fracture  the  brick,  in  the  case  of 
the  sand  cushion,  and  at  nearly  the  same  impact  which 
fractured  the  brick  in  the  case  of  the  monolithic  slab. 

Interesting  and  conclusive  as  these  tests  are,  so  far  as 
they  go,  the  question  is  at  once  raised,  What  connection 
is  there  between  laboratory  hammer-impact  tests  and  the 
experience  of  a  pavement  in  actual  service  on  the  road? 
So  long  as  a  pavement  is  new  and  smooth,  it  is  true  that 
it  will  probably  get  little  impact  under  any  kind  of  traffic  : 
but  let  there  be  a  slight  hump  or  depression,  or  a  bit  of 
hard  stone,  a  bolt,  bar  or  other  obstruction  on  the  surface, 
or  an  imperfect  wheel,  and  there  is  bound  to  be  impact  or 
pounding  under  present-dav  high-speed  motor-truck  traf- 
fic. 

The  maximum  breaking  impact  in  the  tests  described 
was  a  10-kg.  hammer  falling  95  cm.,  which  is  equivalent 
to  950  cm. -kg.,  or  825  in.-lb.,  which  is  the  same  as  an 
825-lb.  weight  falling  1  in.  or  a  1650-lb.  weight  ^7^  in. 

The  load  on  each  of  the  rear  wheels  of  the  motor  trucks 
that  recently  have  destroyed  granite-block  pavements  in 
New  York  City  are  approximately  12,000  lb.,  which  means 
that  one  of  them  would  have  to  drop  but  0.07  in.,  or  a 
trifle  more  than  ^^  ^^-^  to  have  theoretically  the  same 
result  as  the  impact  hammer  used  in  the  tests,  provided 
the  full  load  came  on  one  brick,  as  might  happen  due  to 
slight  inequalities  of  surface.  The  tires  of  these  trucks 
are  8  in.  wide;  so  if  the  load  was  distributed  over  the  full 
width  of  two  bricks,  the  drop  necessary  to  cause  a  fracture 
of  both  bricks  would  be  only  Vs  iii- 

It  would  seem  from  this  brief  computation  that  there 
exists  a  real  relation  between  the  impact  tests  made  in 
the  Washington  laboratory  and  the  experience  of  pave- 
ments on  streets  and  roads. 

New  York's  Garbage-Reduction  Fuss 

Again  the  expected  has  happened.  After  all  the 
fussing,  blowing  and  threatening  over  the  location  of 
garbage-reduction  works  for  New  York  City  on  Staten 
Island,  including  12  days  of  hearings  and  1700  pages 
of  typewritten  testimony  before  representatives  of  the 
State  Department  of  Health,  under  reference  from 
Governor  Whitman  at  the  instance  of  Staten  Islanders, 
the  whole  matter  comes  to  nothing.  First,  George  C. 
Whipple,  the  consulting  sanitary  expert  engaged  by  the 
State  Department  of  Health  to  sit  through  the  hearings 
and  report  on  the  whole  matter,  declared  that  neither  the 
transportation  of  the  garbage  in  scows  to  Staten  Island 
nor  the  treatment  of  the  garbage  there  by  the  Cobwell 
reduction  system  would  be  a  menace  to  health,  although 
each  might  cause  some  local  nuisance  and  other  sites 
would  have  been  ))refei-able.  These  sites,  however,  were 
barred  out  when  the  contract  was  awarded.  Next,  Deputy 
Commissioner   Williams   and    then    Commissioner    Big2:s 
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altiT  the  conourronoc  of  Chiof  Kii<^iiK'i'i-  llorton  ^all 
ol'  tlie  State  Departnu'iit  of  Health)  iiulorscd  the  snh 
stanee  of  Mr.  Wliipple's  fiiuliiif;.^.  This  hrought  ihc 
matter  hack  to  roosl  with  (Jovenior  \N'hitinaii,  as  stated 
oil  p.  125  of  I'hKiinvvr'uuj  News  of  .Jan.  IS,  1!)17.  Now 
eonies  (Jovernor  Whitman  with  a  dechiration  that  he  has 
no  jurisdietion  over  anticipated  nuisances.  MeaiiwiiiU> 
the  contractors  have  the  work  well  on  toward  completion. 

All  this  seems  I'arcical  enough.  It  a])[)ears  still  more 
so  when  it  is  noted  that  at  the  very  outset  of  this 
tempest  in  a  teapot,  .1.  T.  Fetherston,  Commissioner  of 
Street  Cleaning,  told  the  Staten  Islanders  what  the  law 
on  the  suhjeet  was  and  that  they  could  choose  between 
an  action  for  nuisance  after  the  plant  was  in  operation 
and  a  big  but  futile  demonstration  meanwhile.  A  big 
hue  and  cry  with  no  chance  of  a  sucnessful  outcome  on 
sanitary  or  legal  grounds  was  the  choice  made,  with  the 
result  to  be  expected. 

This  controversy  recpiired  a  large  amount  of  time  on 
the  part  of  high  othcials  in  the  State  Department  of 
Health,  who  might  a  hundred  times  better  have  been 
at  work  on  real  health-protective  matters.  It  required 
much  time  on  the  part  of  others,  as  well  as  no  inconsider- 
able cash  outlay,  that  might  have  been  far  better  used. 
But  in  some  resi)ects  the  worst  feature  of  the  whole 
proceedings  was  the  spectacle  of  professional  men  who 
certainly  ought  to  have  known  better  solemnly  testifying 
that  an  uptodate  garbage-reduction  works  would  be  a 
menace  to  health.  Such  testimony  hurts  the  professions 
of  those  who  give  it  and  by  misleading  the  public  delays 
public-health  advance. 

m 
Wetting  Down  a  Dry-Mixed  Concrete 

The  problem  of  distributing  concrete  over  a  long- 
distance job — such  work  as  the  construction  of  a  sewer, 
a  pipe  line  or  a  subway — admits  of  numerous  solutions. 
The  plant  designer  can  have  small  movable  concreting 
plants  delivering  directly  to  the  work  and  loading  at 
frequent  storage  places,  he  can  have  frequent  fixed  plants 
with  short-distance  delivery  by  cableway,  chute  or  derrick, 
or  he  can  have  one  fixed  concreting  plant  with  long- 
distance delivery  by  train  or  truck. 

The  latter  method  itself  has  two  variations:  The 
concrete  may  be  mixed  normally  and  delivered  wet  to 
the  forms,  or  it  may  be  mixed  and  delivered  dry  and 
then  wet  down  just  before  placing.  Wet  delivery  has  not 
proved  very  acceptable  because  of  the  segregation  of  tlk. 
aggregate  and  the  slopping  over  of  the  containers,  so  of 
late  a  number  of  contractors  have  tried  the  dry  mix  and 
delivery  instead. 

From  the  information  received  in  the  recent  prize 
contest,  in  which  Mr.  La  Brecque's  paper  on  another  page 
wis  aw^arded  first  prize,  it  seems  that  complete  dry  mix 
and  delivery  have  their  drawbacks  and  that  some  water 
hns  to  be  added  at  the  central  plant  if  labor  costs  at 
both  mixer  and  forms  are  not  to  be  prohibitive.  The 
difficulties  of  the  sloppy  mix  are  then  obviated,  but  there 
still  remain  the  labor  at  the  forms  and  the  possibility  of 
ncit  thoroughly  distributing  the  water  to  the  cement 
pa  rticles. 

Is  there  not  a  chance  to  improve  the  method  by  the 
use  of  one  of  the  much  despised  trough  continuous 
mixers  or  a  baffled  trough  of  gravity  action?  Such  a 
mixer  could  readily  be  moved  from  place  to  place  and  be 


set  up  at  the  form,  and  the  dry  or  semi-dry  mix  could 
run  Ihiough  it  with  a  minimum  of  cost  ami  time.  In 
this  way  the  advantages  of  central  dry  mixing  could  be 
retained  ;  at  the  same  time  tlu;  preliminary  mixing 
sliduld  be  sullicient  to  permit  a  thorough  mixing  at  tbo 
forms,  for  although  the  trough  mixiir  is  not  ellicient  ior 
total  mixing,  it  might  sup|)ly  sullicient  turning  over  to 
wet  down  aggregates  already  well   mixed. 

m 
Europe's  Needs  After  the  War 

There  has  been  a  very  general  b(!lief  in  the  Unitsd 
States  tliat  when  the  war  terminates  and  the  pressing 
demand  from  Europe  for  war  su])plies  comes  to  an  end, 
there  will  be  such  a  slumj)  in  exports  fi-om  the  United 
States  that  business  de])ression  here  will  result.  Those 
who  have  held  this  view  have  failed  to  realize  that 
Europe  after  the  war  will  be  under  the  urgent  necessity 
of  restoring  as  ])romptly  as  possible  its  dislocated  in- 
dustries and  must  turn  to  the  United  States  for  a  great 
part  of  the  necessary  materials  and  machinery. 

A  remarkable  picture  of  the  situation  in  Europe  is 
drawn  in  the  report  of  the  American  Industrial  Com- 
mission, just  made  public.  This  commission  of  prom- 
inent American  engineers  and  business  men,  which  visited 
Europe  a  few  months  ago  on  behalf  of  the  American 
Manufacturers  Export  Association,  obtained  from  official 
sources  a  large  amount  of  data  as  to  the  work  of  recon- 
struction. 

The  picture  that  the  commission  draws  is  of  a  vast 
extent  of  country  over  which  the  destructive  wave  of  war 
has  rolled  and  in  which  towns  and  cities  must  be  rebuilt, 
roads  and  bridges  must  be  restored,  factories  must  have 
new  machinery  and  new  stocks  of  raw  material.  Even 
in  the  goods  for  immediate  consumption,  such  as  foo(^ 
products  and  materials  for  clothing,  it  will  be  many 
months  before  a  sufficient  amount  can  be  carried  to 
Europe  to  relieve  the  most  urgent  necessity;  and  it  will 
I)e  years  before  such  a  normal  surplus  of  the  necessaries 
of  life  can  be  accumulated  there  as  existed  before  the  war. 

It  is  often  forgotten  that  the  effects  of  the  war  have 
not  merely  been  felt  in  the  hostile  zone.  Throughout 
Europe,  all  energies  and  expenditures  have  been  of 
necessity  turned  aside  from  ordinary  channels  and 
directed  toward  the  one  supreme  object  of  natioiial 
defense.  The  cities  of  Great  Britain,  for  example,  have 
for  nearly  three  years  now  been  prohibited  from  borrow- 
ing money  to  make  the  usual  extensions  of  water,  gas 
and  sewerage  works,  railways  and  lighting  plants.  Only 
the  necessary  maintenance  work  has  been  permitted. 
This  is  typical  of  what  has  gone  on  in  the  affairs  of 
every  corporation  and  every  individual  all  over  Europe. 
The  work  of  repair,  replacement  and  extension  will  have 
to  be  undertaken  everywhere,  whenever  the  stoppage  oi' 
ihe  war  demands  will  permit. 

What  we  are  now  face  to  face  with  and  shall  be 
for  a  long  time  is  a  condition  of  world-wide  scarcity. 
It  could  not  be  otherwise.  Fourteen  of  the  chief  nations 
of  the  world  have  for  nearly  three  years  been  diverting 
to  the  task  of  destruction  the  energy  formerly  devoted 
to  production.  It  is  true  that  idlers  have  been  set  at 
work  and  that  men  and  women  by  millions  have  labored 
with  abnormal  intensity,  but  that  is  far  from  offsetting 
the  loss  to  productive  work  of  the  millions  engaged  in 
war  and  the  supply  of  war's  necessities. 
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A  great  deal  has  been  printed  concerning  the  marvelous 
efficiency  in  production  that  will  result  from  the  strenu- 
ous discipline  of  the  war  and  the  lessons  it  has  taught 
ill  organization ;  but  it  will  take  time,  and  a  great  deal 
of  time,  to  equip  farmers  and  manufacturers  and  miners 
with  sufficient  food,  raw  materials  and  machines  to 
enable  them  to  operate  again  under  normal  conditions. 

The  Industrial  Commission  gives  interesting  figures 
as  to  the  expenditure  required  for  reconstruction  in 
France  alone.  Over  750  towns  in  the  war  zone  have 
been  wholly  or  partly  destroyed,  and  more  than  three 
times  that  number  of  towns,  with  four  cities  of  over 
100,000  population,  are  in  the  enemies'  hands.  In  France 
and  Belgium  alone  the  immediate  needs  during  the  first 
year  after  the  war  will  require  for  the  rebuilding  of 
destroyed  factories  and  equipping  them  with  machinery 
about  $200,000,000  for  buildings  and  $700,000,000  worth 
of  machinery.  The  total  destruction  of  public  and  private 
property  in  the  war  zone  is  estimated  at  about  six  billion 
dollars. 


The  Quality  of  Column  Steel   and  the 
Strength  of  Columns 

Another  progress  report  has  been  rendered  by  the 
Steel  Columns  Committee  of  the  American  Society  of 
Civil  Engineers.  Superficially  viewed,  this  report  seems 
to  center  about  an  old,  long-known  fact.  Yet  it  presents 
new  questions  and  suggestions  in  a  degree  sufficient  to 
make  it  a  most  important  document.  It  may,  in  fact,  be 
called  one  of  the  engineering  sensations  of  the  season — at 
least  so  far  as  structural  engineering  is  concerned. 

The  apparently  central  feature  of  the  report  is  the 
"^discovery"  that  the  strength  of  a  column  depends  on  the 
yield-point  of  the  steel.  This  is  a  very  old  discovery. 
The  really  important  central  point,  on  the  other  hand,  is 
the  committee's  announcement  of  the  fact  that  the  quality 
of  column  steel  is  the  main  factor.  This  is  bound  to 
lead  to  new  thought,  to  progress. 

Early  in  its  work,  the  committee  focused  its  view  on 
length-ratio  and  shape  of  cross-section,  if  a  proper  opinion 
can  be  drawn  from  its  somewhat  formal  progress  re- 
ports. Thereby  it  was  led  to  undertake  or  share  in  a 
memorable  piece  of  work — a  series  of  experiments  far 
superior  in  excellence  to  any  ]>rior  wrought-column  tests 
and  indeed  superior  to  all  the  prior  tests  joined  together. 
It  can  hardly  be  said,  however,  that  the  analysis  of 
length-ratio  and  shape  of  cross-section  brought  forth  any 
notably  new  facts. 

Reduction  of  strength  with  increased  length-ratio  was 
found,  as  was  to  be  expected.  Different  normal  column 
cross-sections  showed  up  pretty  nearly  alike,  as  also  was 
to  be  expected.  But  secondary  factors  came  to  view  in 
the  course  of  the  work,  and  they  have  turned  out  to  be 
the  important  ones. 

There  was,  for  instance,  the  mysterious  phenomenon  of 
columns  made  of  thick  metal  turning  out  to  be  weaker 
than  similar  columns  of  thin  metal.  The  materials  were 
supposed  to  possess  approximately  equal  strength,  in 
specimc^n  tests.  But  these  specimen  tests  were  made  only 
in  tension.  Not  until  compression  tests  were  made  did 
the  unsuspected  fact  develop  that  the  materials  were  not 
alike,  but  were  very  different — different  i_:  compressive 
strensith. 


Thus,  the  committee  demonstrated  a  year  ago  that 
column  material  may  not  be  judged  in  tension.  It  has 
strengthened  the  demonstration  during  the  past  year  by 
making  a  number  of  compression  tests.  The  bridge 
builder  who  buys  column  steel  on  the  basis  of  tension 
tests  is  in  danger  of  going  astray  as  far  as  the  com- 
mittee did,  when  it  bought  different  lots  of  material  and 
believed  them  to  be  of  equal  strength  merely  because  they 
gave  equal  tensile  specimen  tests.  The  bridge  builder 
ought  to  make  compression  tests,  if  he  wishes  to  know 
what  he  is  getting.  The  fatal  difficulty,  however,  is  that 
compression  tests  are  hard  to  make,  and  no  one  wants  to 
make  them — neither  the  steel  mill  nor  the  bridge  engineer. 

The  committee  may  provide  a  convenient  solution  of 
this  difficulty  by  devising  methods  and  formulas  for 
computing  the  compressive  strength  from  the  (measured) 
tensile  strength.  Of  course,  it  may  fail  in  this  endeavor; 
but  to  make  a  stiirt  with  the  problem,  it  is  about  to 
study  the  question,  "What  is  yield-point  ?" 

This  question  has  in  the  past  engaged  many  mindij 
and  has  produced  numerous  papers  and  discussions.  Well 
may  we  look  forward  with  interest  to  whatever  new 
light  the  column  committee  can  project  on  it.  For  the 
present  it  is  only  necessary  to  remember  that  many 
engineers  believe  in  the  a  priori  identity  of  tensile  and 
compressive  yield-point,  provided  both  are  measured  in 
the  right  way;  if  that  belief  be  correct,  it  would  only  be 
necessary  to  find  a  way  of  measuring  tensile  yield-point  so 
that  it  will  be  equal  to  the  compressive  yield-point. 

Very  directly  related  to  the  yield-point  question  is 
another  which  the  committee  is  investigating — namely, 
the  effect  of  eccentric  loading,  or,  stating  it  in  other 
terms,  the  effect  of  moment  and  direct  load  combined. 
Such  combined  loading  necessarily  stresses  one  side  of  the 
column  more  than  the  other;  and  if  the  load  be  increased 
sufficiently,  one  side  will  reach  the  yiel(l-])oint  stress  be- 
fore the  other.  Now,  it  is  possible  to  attain  this  yield- 
point  stress  on  the  one  side  in  different  ways — by  less 
load  and  more  moment,  or  by  more  moment  and  less  load. 
Will  failure  take  place  for  the  same  extreme-fiber  stress 
under  these  two  load  arrangements?  In  all  our  structural 
analyses  we  assume  that  it  will.  Yet,  strange  to  say,  no 
experimental  evidence  on  this  question  is  on  record.  The 
committee  will  provide  it,  we  may  hope. 

These  inter-related,  questions  of  yield-point  and  ec- 
centric load  represent  a  very  long  and  highly  involved 
problem.  A  definite  answer  can  hardly  be  expected  with- 
in the  year.  But,  in  compensation,  the  committee 
I)romises  to  report  on  the  influence  of  details,  or  in  other 
words  on  how  to  design  column  ends  and  connections  so 
as  to  realize  the  full  strength  of  tlie  shaft. 

The  principles  of  perfect  column  design  have  not  yet 
been  written  down  in  the  records  of  the  structural  en- 
gineer's art.  It  is  not  hard  to  make  a  perfect  column 
without  ends,  if  we  may  use  such  a  term;  by  applying  the 
load  to  the  shaft  metal  direct,  the  full  strength  of  the 
shaft  can  be  developed.  What  Ave  need  to  know  is  how  to 
apply  jaw  plates  and  gussets  and  battens  and  pin-plates, 
transfer  the  full  column  load  through  them  and  still  have 
100%  of  the  shaft  strength  available.  Some  very  recent 
tests,  which  point  to  the  harmful  influence  of  even  a  very 
few  rivet  holes  in  a  large  member,  afford  a  fresh  reminder 
of  the  difficulties  in  this  field  of  detailing.  The  com- 
mittee will  make  a  lasting  name  for  itself  when  it  writes 
a  comprehensive  treatise  on  100%  detailing  of  columns. 
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Wanted:  Results  of  Private  Research  Percolation  Tests  of  Sewer  Pipe 


Sir — The  uiKhM'siKiu'd  roiuinitteo  on  lOii^  ineoriiiK  of  thi- 
Oenoral  Coininittte  on  Kesoarch  of  the  Aiiieiioaii  Association 
for  the  Advanci'inont  of  ScMeiu'o  feel  that  it  is  tiniel.v  to  issue 
the   followinp  appeal  to   industrial  research  laboratories. 

In  the  course  of  work  done  in  the  numerous  industrial 
laboratories  of  America,  many  physical  and  commercial  con- 
stants and  data  of  Rreat  scientific  interest  and  value  are 
doubtless  arrived  at,  and  which  may,  for  a  certain  period  of 
time,  constitute  an  asset  of  consideiable  commercial  value  to 
the  particular  corporations  in  question.  During  this  period, 
everyone  locognizes  the  proprietary  right  of  the  industrial 
laboratoiies  to  the  retention  of  this   information. 

A  time  frequently  arrives,  however,  when  such  scientific 
information  loses  its  commercial  value  (often  by  being  dupli- 
cated in  other  laboratories),  and  just  at  this  point  we  wish  to 
impress  upon  the  industries  their  obligation  to  enrich  scien- 
tific literature  with  such  facts  and  data,  which  might  other- 
wise be  lost  or  forgotten. 

Some  of  our  industries  have  been  reproached  with  the 
suspicion  of  acting  as  sponges,  in  that  they  absorb  an 
immense  amount  of  useful  information  tvom  scientific  litera- 
ture without  giving  any  return  in  kind.  This  suspicion  would 
be  entirely  removed  if,  from  time  to  time,  scientific  informa- 
tion which  has  ceased  to  be  of  commercial  value  were  con- 
tributed by  them  to  its  appropriate  channel  and  thus  became 
av-'"ble  to  all  scientific  workers  throughout  the  world. 

1.  any  doubt  exists  as  to  the  appropriate  channel  for  the 
publication  of  such  scientific  data  and  communications,  the 
secretary  of  the  American  Association  for  the  Advancement 
of  Science,  Dr.  J.  McKeen  Cattell,  Garrison-on-Hudson,  New 
York,  will  be  glad  to  act  as  intermediary  and  to  forward  such 
communications    to    the    proper   scientific    body. 

A.   E.  KENNELLY,  J.  W.   RICHARDS,   A.   SAUVEUR, 
A.  N.  TALBOT.  C.   C.  THOMAS. 

Cambridge,   Mass.,  Jan.   27,   1917. 

How  To  Bind  Your  "News"  Copies 

Sir — I  notice  in  the  issue  of  the  "Engineering  News"  for 
,Ian.  11,  under  the  head  of  "Really  Good  New  Year's  Resolu- 
tions," that  Mr.  "Make  a  Few  Resolutions"  has  made  some 
excellent  ones;  and  while  fully  agreeing  with  him  that  the 
few-er  resolutions  made  the  more  apt  they  are  to  be  kept.  I 
fully  believe  just  one  more  should  be  added.  It  is  this:  In 
addition  to  reading  the  "News"  we  should  all  preserve  our 
copies   and   bind    them    for    future   reference. 

Here  are  a  few  simple  directions  for  those  who  would  like 
to  bind  their  copies,  but  imagine  it  is  a  lot  of  work: 

1.  Take  the  papers  to  a  good  bench  or  table  and  open  up 
the  front  to  the  first  page  of  reading  matter;  hold  firmly  down 
to  the  table  and  tear  off  the  front  advertisement   pages. 

2.  Open  up  the  back  and  with  an  awl  or  other  instrument 
loosen  the  clinches  on  the  wire  staples. 

3.  Divide  the  paper  at  the  division  between  the  reading 
matter  and  the  "Construction  News"  section  and  cut  through 
the  back  at  the  ends  with  a  knife,  to  start  the  division  at  the 
proper  place;  then  holding  tight  as  before,  pull  the  back  por- 
tion loose   from  the  staples. 

4.  Turn  to  the  front  and  remove  the  bits  of  paper  still 
remaining  under  the  staples;  then  turn  to  the  back,  bend  down 
the  staples  and  clinch  with  a  light  hammer. 

5.  Lay  the  back  to  the  edge  of  the  table,  and  with  the 
corner  of  a  triangular  file  the  rough  edges  of  the  paper  may 
be  easily  removed,  as  well  as  the  glue,  leaving  the  back  in 
good  shape  for  binding 

6.  Mark  two  points  2^4  and  9%  in.  from  the  top  and  V4,  in. 
from  the  edge  and  punch  with  a  small  size  harness  punch  for 
the  wires  in  the  regular  binders  furnished  by  the  "News." 
This  marking  is  easily  done  if  one  has  a  carpenter's  square 
available,  for  the  paper  can  be  laid  so  the  top  of  the  papers 
will  be  alike  and  throw  all  irregularities  in  the  cutting  to  the 
bottom. 

7.  Place  in  the  binder  with  the  index  and  file  for  future 
reference  in  your  bookcase.  WILLIAM  R.  KINDETR. 

Troy,  Ohio,  Jan.   15,   1917. 


.Sir — rcrniit  ine  through  your  colunins  to  ask  the  sentiment 
among  city  engineers  as  to  whetlier  or  not  sewer  pipe  should 
be  submitl(Ml  to  a  pei'colation  test;  and  if  it  .should,  then  how 
severe  a  test.  The  genei'al  opinion  with  regard  to  clay  sewer 
pipe  has  been  that  the  pipe  is  impervious.  However,  a  few 
city  specifications  have  included  a  percolation  test,  notably 
the  specifications  of  Kansas  City,  as  publish(>d  in  "Engineer- 
ing  News"    of   Apr.    30,    1914. 

Recently  the  City  of  Tucson,  Ariz.,  included  a  percolation 
test  in  its  specifications  for  a  large  sewer  contract,  and  the 
pipe  that  has  been  furnished  does  not  fulfill  the  specification, 
which  calls  for  a  5-min.  test  at  15  lb.  per  sq.in.  without  sweat- 
ing. Much  of  the  pipe,  indeed,  sweats  with  5  lb.  pressure. 
As  a  result  the  contract  was  held  up  for  a  considerable  time, 
and  the  Engineering  Department  was  subjected  to  very  severe 
criticism. 

I  wrote  to  the  city  engineer  of  Kansas  City  to  inquire  the 
duration  of  the  test  for  his  10-lb.  percolation  specification  and 
was  suprised  to  learn  from  his  reply  that  that  particular 
clause  is  not  used — -that  is,  that  no  percolation  tests  are  being 
made.  Of  course  I  wrote  him  again,  asking  why  the  clause 
was  included  in  the  specifications  if  it  was  not  to  be   used. 

The  criticism  in  Tucson  was  due  largely  to  the  fad  that 
the  percolation  clause  was  not  being  enforced,  and  it  was 
felt  by  citizens  that  the  clause  may  have  increased  the  cost 
of  the  pipe  without  accomplishing  any  good.  At  that  time 
much  of  the  pipe  was  already  in  the  ground.  The  writer,  with 
two  other  engineers,  after  examining  the  pipe  and  finding  that 
it  withstands  from  35  to  60  lb.  internal  pressure  and  is  thor- 
oughly burned,  reported  to  the  City  Council  that  it  is  good  pipe 
and    satisfactory   for   the    purpose    intended. 

Sewer  pipe  is  not  subjected  ordinarily  to  more  than  1  or  2 
lb.  pressure,  and  it  is  the  common  belief  of  engineers,  I  think, 
that  sewer  pipe,  either  clay  or  cement,  soon  becomes  sealed 
tightly  and  covered  with  a  slime  that  makes  the  friction 
factor  quite  independent  of  the  material.  A  slight  percolation 
when  the  pipe  is  new  might  result  in  a  damp  soil  surrounding 
the  pipe,  but  oxidation  would  prevent  any  objectionable  result. 
Only  in  case  the  pipe  is  laid  below  or  near  the  ground-water 
table  and  in  the  vicinity  of  domestic  supplies  would  there  be 
danger  of  injury. 

The  engineer  of  sewers  of  Kansas  City  has  just  submitted 
a  statement  of  percolation  tests  made  in  the  past,  mostly  in 
1914.  These  tests  are  certainly  of  great  value,  well  worth 
publishing  in  full.  Most  of  the  pipe  tested  were  of  concrete 
and  ranged  in  size  from  8  in.  to  21  in.  In  general,  the  pipe 
withstood  10  lb.  and  even  15  lb.  pressure  indefinitely  without 
sweating,  and  in  many  cases  there  was  no  percolation  up  to 
30  lb.,  in  one  case  up  to  78  lb.  Three  tests  of  clay  pipe  were 
included.  A  15-in.  clay  pipe  showed  seepage  with  15  lb. 
pressure  after  40  min.  and  an  8-in.  pipe  after  50  min.,  while  a 
10-in.  clay  pipe  withstood  10  lb.  for  an  hour  without  signs  of 
seepage,  with  only  two  small  moist  places  during  the  next 
hour  when  under  15  lb.  pressure,  so  the  engineer  was  quite 
justified  in  assuming  that  sewer  pipe  is  practically  imperv- 
ious and  that  testing  for  percolation  is  unnecessary.  Some 
tests  that  have  just  been  made  seem  to  confirm  the  assump- 
tion. 

However,  pipe  made  in  various  parts  of  the  country  may  be 
quite  variable  in  character.  Undoubtedly  the  quality  of  the 
clay,  as  well  as  the  method  of  manufacture,  affects  the  perv- 
iousness  of  the  pipe.  So  it  is  desirable  to  know  what,  if  any, 
should  be  the  minimum  requirement  to  be  used  in  specifica- 
tions, and  many  city  engineers,  I  feel  sure,  will  welcome  a 
discussion  of  the  subject.  G.  E.  P.  SMITH. 

University  of  Arizona,   Tucson,   Dec.   26,    1916. 


m 


A  Subaqueou.s  Rock-Breaking-  Machine  in  use  on  a  number 
of  Government  contracts  was  described  in  "Engineering  News" 
of  Feb.  4,  1909,  p.  125,  by  Burton  H.  Coffey,  M.  E.  Information 
is  desired  as  to  the  present  location  of  Mr.  Coffey  or  of  the 
Submarine  Co.,  which  was  stated  to  be  the  owner  of  the  patents 
on  the  apparatus. 


February  1,  1917 
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Conservancy  Case  Defeated  atColumbus; 
City  To  Enlarge  River  Channel 

Defeat  of  the  Erankliii  ("ounty  ("onservancy  District 
iiood-protection  project  on  Jan.  9  ended  the  hearing 
before  tlie  Conservancy  Court,  formed  of  the  Franklin 
County  judges,  whicli  began  Dec.  6.  In  a  preliminary 
decision  the  court  decided  against  the  proposal  to  enlarge 
the  district  to  include  the  whole  area  affected  by  the 
protection.  Then  the  coui't  ordered  testimony  presented 
on  the  financial  practicability  of  the  conservancy  plan 
under  tiie  proviso  that  the  whole  cost  of  the  plan  should 
be  assessed  against  Franklin  County;  consideration  of 
the  technical  features  was  left  for  possible  subsequent 
proceedings.  On  this  financial  question  the  court  decided 
Jan.  9  that  the  cost  of  the  plan  is  not  justified  by  the 
benefits : 

Upon  a  consideration  of  aU  the  evidence,  and  giving  due 
consideration  to  the  contention  of  each  side  as  to  the  ability 
of  the  property  in  the  flood  zone  to  bear  the  assessments 
necessary  to  carry  out  this  proposed  plan  of  improvement,  we 
are  unanimously  of  the  opinion  that  the  assessment  will  be 
much  beyond  the  benefits  likely  to  be  derived  from  the  carry- 
ing out  of  the  plan. 

We  have  .  .  .  assumed  for  the  purpose  of  this  hearing, 
that  the  plans  are  efficient  and  adequate,  and  will  afford  the 
protection  claimed  for  them  by  the  engineers  who  prepared 
them.  We  ai-e  only  deciding  the  question  of  the  feasibility 
of  this  plan  from  a  financial  standpoint. 

The  decision  of  tlic  court,  though  long,  gives  no  clue 
to  why  the  court  reached  its  decision,  nor  does  it  give 
any  measuring  stick  by  which  an  opinion  might  be 
formed  as  to  what  expenditure  would  be  confiscatory  and 
what  would  not  be. 

Further  action  on  the  part  of  the  Conservancy  District 
(which  was  not  dissolved)  is  in  abeyance  pending  action 
by  the  city,  which  has  a  channel  improvement  pi'oject 
of  its  own.  The  district  has  been  considering  a  modified 
plan,  one  giving  less  protection  than  that  passed. on  by 
the  court  but  sufficient  to  just  about  accommodate  the 
1913  flood. 

The  modified  plan  includes  the  Dublin  retarding 
basin  of  the  prior  project  and  sufficient  channel  im- 
provement through  C^oluinl)us  to  take  the  discharge  from 
this  basin.  It  is  possible  to  secure  comi)lete  protection 
against  a  recurrence  of  the  1913  flood  by  this  modified 
and  cheaper  project.  The  cost  to  Columbus  and  Franklin 
Count.y  will  be  fully  as  much  as  under  the  prior  plan 
if  distributed  over  the  whole  I)enefited  territory  from 
Delaware  to  Chillicothe,  although  the  latter  plan  will 
take  care  with  safety  of  a  flood  45%  greater  than  the 
1913  flood.  The  modified  plan  will  be  much  less  burden- 
some to  the  west  side  of  Columbus,  which  is  the  district 
on  which  flood  benefits  must  be  particularly  assessed ; 
the  difference  will  be  particularly  large  if  the  city  under- 
takes  some   of   the   work    by   general    taxation. 

Channel  Impijovioment  f'.y  'riii:  City 

As  the  outcome  of  a  ]iroposal  made  late  last  fall  by 
a  citizen  of  Columbus  that  the  city  enlarge  the  Scioto 
River  channel  through  the  city  to  580  ft.  wide,  on  the 
claim  that  this  would  give  complete  flood  protection, 
the  city  has  just  approved  such  a  plan.  City  Engineer 
Henry  Maetzel,  who  investigated  the  proposal  at  the 
direction  of  the  council,  reported  months  ago  that  the 
proposed  enlargement  would  carry  only  a  small  part  of 
the  flow  claimed  for  it,  and  that  it  would  cost  at  least 
50%   more  than  the  $3,500,000  which  was  stated   to  be 


its  cost  by  its  j)romoters.  Following  a  popular  vote 
at  the  Xoxeniber  election  in  favor  of  a  $3,500,000  bond 
issue  for  channel  widening,  the  council  orrlered  the  city 
engineer  to  prepare  plans  for  a  $3,500,000  channel  im- 
provement and  for  a  580-ft.  channel  improvement. 

The  report  on  this  planning  was  rendered  Jan.  15, 
1917.  It  outlines  the  nature  of  the  580-ft.  channel 
v/idening,  which  would  extend  approximately  from  Fifth 
Ave.  on  the  Olentangy  River,  down  the  Olentangy  and 
the  joined  Scioto  to  the  municipal  railroad  bridge  below 
Greenlawn  Ave.  No  change  of  the  bed  of  the  stream 
is  contemplated.  The  cost  is  estimated  at  $4,500,000  and 
the  flow  capacity  as  100,000  sec. -ft.  safe  (6  ft.  below  levee 
top)  and  130,000  sec.-ft.  at  the  calamity  point.  The  city 
engineer  recommends  that  in  view  of  the  140,000  sec.-ft. 
flow  of  the  1913  flood,  spillways  in  the  levees  be  provided 
at  proper  points  to  permit  water  in  excess  of  the  channel 
capacity  to  pass  over  the  top  and  submerge  the  low 
lands  without  washing  out  the  levees,  by  this  means 
providing  for  an  additional  flow  of  about  10%. 

The  $3,500,000  plan  would  include  widening  and 
improving  the  existing  channel  of  the  Scioto  from  the 
confluence  south  to  Oreenlawn  Ave.  The  channel  would 
have  a  flow  capacity  of  80,000  sec.-ft.  safe  and  105,000 
sec.-ft.  at  the  calamity  point.  Here  also  spillways  for 
the  levees  should  be  provided  at  suitable  points.  The 
capacities  were  figured  with  a  roughness  coefficient  0.035 
in  Kutter's  formula. 

In  a  verbal  report  to  council  the  city  engineer  recom- 
mended building  a  channel  somewhat  smaller  than  that 
reported  on  in  his  formal  report,  and  in  connection 
therewith  a  detaining  reservoir  at  Dublin,  on  the  upper 
Scioto,  one  of  the  two  locations  selected  by  the  Franklin 
County  Conservancy  District  for  a  dam.  This  dam  would 
also  furnish  an  auxiliary  water-supply  to  Columbus, 
which  soon  will  be  short  of  water.  The  verbal  recom- 
mendation was  disregarded,  and  a  week  later  the  council 
adopted  a  resolution  instructing  the  city  engineer  to  go 
ahead  with  the  $3,500,000  channel  improvement.  The 
first  step  in  the  work  is  to  be  the  preparation  of  complete 
plans  and  specifications  and  a  report  on  what  organiza- 
tion and  equipment  is  necessary  for  such  work,  together 
v\^ith  a  description  of  all  lands  that  recpiire  to  be  taken. 
Alayor  George  J.  Karb  apyn-oved  this  resolution  Jan.  23. 

A  peculiar  feature  of  the  situation  is  that  under  the 
conservancy  law  the  still  existing  conservancy  district 
has  sole  jurisdiction  over  the  planning  and  construction 
of  flood  protection  works  and  the  like.  There  is  a  pos- 
sibility, therefore,  that  the  city's  action  lacks  authority. 

m 

'I'he  \'e^T  Kapifl-Transit  System  of  New  York  City,  accord- 
ing to  an  announcement  made  by  the  Public  Service 
Commission  will  have  important  portions  of  the  system 
put  into  operation  in  1917.  Only  six  general  construction 
contracts  out  of  90  remain  to  be  let.  The  total  amount  of 
woik  on  the  new  lines  completed,  under  construction  and 
under  contract  on  Dec.  31  aggregates  $196,279,000.  In  addi- 
tion, about  .fin, 000, 000  has  been  spent  for  real  estate,  and 
the  two  corporations  that  are  to  operate  the  line  have  ex- 
pended or  let  contracts  for  about  $3.">,000,000  worth  of  work 
in  connection  with  the  lines  which  they  own,  besides  about 
.'i!20,000,000  for  equipment.  The  lines  that  it  is  hoped  to 
I'Ut  into  operation  during  the  coming  year  are  the  Lexington 
Ave.  line,  with  its  Jerome  Ave.  extension,  and  a  part  of  the 
Southern  Boulevard  extensions;  the  Seventh  Ave.  line,  and 
possibly  part  of  the  Platbush  Ave.  and  Eastern  Parkway 
subway  in  Brooklyn,  all  to  be  operated  by  the  Tnterborougli 
company.  It  is  also  hoped  to  have  part  and  possibly  all 
cf  the  Broadway  subway  in  Manhattan,  to  be  operated  by 
the  New  York  Consolidated  Railroad  Co..  in  service  before 
the    end    of    the    year. 
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Sanitary  and  Storm  Sewers  (Combined  in 
One  Structure,  Flint,  Mi(  h. 

A  (l(>si<;ii  Tor  proposed  siiiiitarv  mikI  stoi'in  t  ruiik  scwors 
at  Flint,  Mich.,  is  siiown  luTcwitli.  Tlic  two  sewers  will 
be  combiiu'd   in  one  stnulure    (Fig.   J)    exeejjt  where   it 
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FIG.   1.    CROSS-SECTION  OP  STORM  AND  SAN.....iY 
SEWERS,    FLINT,   MICH. 

is  necessary  to  have  a  manhole  on  the  sanitary  portion. 
At  such  intervals  the  following  methods  are  used : 

On  a  tangent  a  double  reverse  curve  of  100-ft.  radius 
is  made  in  the  storm-sewer  portion  only,  thus  separating 


At  Manhole 


Be+ween 
Manholes 


F16.  3 


F16.  4- 


FIGS.    2   TO   4.     DETAILS   OF   STORM   AND    SANITARY 
SEVi^ERS,   FLINT,  MICH. 

in  plan  the  two  sewers  a  sufficient  distance  to  permit 
the  building  of  a  manhole  over  the  sanitary  sewer 
(Fig.  2). 

At  all  angles  in  the  alignment  of  the  sewer  a  simple 
curve  of  50-ft.  radius  is  made  in  the  storm-sewer  portion 


('lily.  Tlie  sanitary  sewer  is  carried  a  sudicient  distance 
IxvomI  the  !*.('.  and  I'.T.  of  tlu;  storm  sciwer  to  permit 
the  building  of  two  manlioles  on  the  .sanitary  sewer  in 
case  the  dctlection  angle  of  the  sciwer  line  is  between  15 
and  !)0°,  and  one  manhole  in  case  tlu;  deflection  angle  is 
I.")"  or  less   (Fig.  ,*}). 

I''ig.  1  illustrates  the  type  of  construction  proposed 
for  that  portion  of  the  trunk  line  in  which  it  becomes 
necessary  to  separate;  in  i)rofil(!  the  two  sewers.  The 
niaxiniuiu  depth  of  sewer  is  '.V.\  W..,  and  ilie  niiiiiniuin 
depth    is    I.")    It.;   the  api)ro.\imate  cost   is  $400,()()(). 

.\t  the  lime  this  sewer  was  designed  Fzra  (*.  Shoecraft 
was  city  engineer,  and  W.  R.  Drury  was  assistant  engi- 
neer. The  writer  was  al)ly  assisted  by  II.  E.  Miller, 
University  of  Michigan,   lOK!. 

Impact  Test  of  the  Efficacy  of  Sand 
Cushions  in  Brick  Pavements* 

Hv    J^HKVOST    HUBBARDf 

Many  (conflicting  o])inions  have  been  expressed  by 
^arious  engineers  as  to  the  relative  merits  of  the  mono- 
lithic and  sand  cushion  types  of  brick  pavements  as  well 
as  cement  grout  and  bituminous  joint  fillers  for  brick. 
While  these  opinions  have  undoubtedly  been  based  upon 
jiersonal  observation  or  experience,  very  little  definite 
data  have  been  presented  upon  the  subject  other  than 
that  included  in  certain  generalities. 

It  was  felt  that  information  of  some  value  might  be 
obtained  by  conducting  certain  physical  tests  upon  sec- 
tions of  brick  pavements  constructed  in  the  laboratory. 
Upon  the  suggestion  of  C.  H.  Moorefield,  a  series  of 
laboratory  tests  was  therefore  started  a  few  months  ago 
in  the  United  States  Office  of  Public  Roads  and  Rural 
Engineering.  To  date  these  tests,  Avhich  should  only 
i)e  considered  as  preliminary,  have  developed  a  few  facts 
which  appear  to  be  of  sufficient  interest  to  warrant 
l)i'esentation. 

Because  it  could  most  readily  be  made,  and  also 
because  it  gave  promise  of  developing  facts  of  most 
interest,  an  impact  test  was  decided  upon  for  preliminary 
investigations.  The  large  Page  impact  machine  of  the 
office  w^as  made  available  for  testing  sufficiently  large 
sections  of  pavement  by  inserting  a  flanged  section  under 
the  main  supporting  column  so  that  the  plunger  could 
be  raised  high  enough  to  place  beneath  it  a  test  specimen 
ten  or  more  inches  in  thickness. 

The  sections  of  pavement  for  test  were  constructed  in 
a  rectangular  bottomless  box  mold  or  frame  made  of 
%-in.  boiler  plate.  This  frame  was  sufficiently  deep 
to  allow  for  a  6-in.  concrete  foundation  and  1-in. 
cushion  in  addition  to  the  paving  brick.  Allowing  for 
joints,  the  area  of  the  test  section  was  that  of  six  bricks 
arranged  in  three  rows  with  two  whole  bricks  on  the 
outside  rows  and  a  whole  brick  in  the  center,  flanked  by 
two  half  bricks. 

For  all  tests  here  reported  a  1:3:6  concrete  base  was 
cast  in  the  frame  and  allowed  to  age  for  at  least  7 
days  before  testing.  Upon  the  base  the  brick  were  set  in 
some  cases  upon  a  1-in.  or  2-in.  compacted  sand  cushion, 
and  in  other  cases  upon  a  1 :  3  cement  mortar  cushion 


♦Engineer  on   sewer  design,   Flint,   Mich. 


♦Discussion  at  the  road  meeting  of  the  American  Society 
of  Civil  Engineers,  Jan.   17,   1917. 

tChemical  Engineer,  United  States  Office  of  Public  Roads 
and  Rural  Engineering,  Washington,  D.  C. 
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spread  dry  upon  the  green  concrete.  Some  sections  were 
grouted  with  a  heated  bituminous  filler. 

Tests  were  made  by  placing  the  entire  specimen  in 
the  frame  upon  the  anvil  of  the  impact  machine,  so  that 
the  plunger  rested  upon  the  center  of  the  upper  surface 
of  the  center  brick.  The  blow  of  a  10-kg.  hammer  was 
then  delivered  in  increasing  increments  of  5  cm.  drop. 
The  rebound  of  the  hammer  was  measured  for  each  blow 
and  the  height  of  that  blow  which  caused  failure  was 
noted,  together  with  any  particular  conditions  of  interest 
which  developed  in  the  specimen  during  test. 

In  these  tests  two  lots  of  paving  brick,  repressed,  and 
wire  cut  lug,  were  obtained  from  a  brick  manufacturer 
w^ith  a  request  that  at  the  plant  each  lot  be  selected  with 
a  view  to  including  as  uniform  brick  as  possible.  When 
subjected  to  the  rattler  test,  however,  there  was  found  to 
be  considerable  variation  in  the  loss  of  individual  brick 
although  the  average  was  low,  as  shown  in  Table  1. 

TABLE   1.     TESTS  OF  REPRESSED  AND  WIRE-CUT-LUG 
PAVING  BRICK 

Rattler  Test :  Repressed        Wire  Cut  Lug 

Minimum  per  cent.  loss 14.2  13.7 

Maximum  per  cent,  loss 20. 2  24. 2 

Average  p?r  cent .  loss 17.2  17.8 

Toughness  Test  (10  Kg.  Hammer): 

Minimum  blow,  centimeters 46  40 

Maximum  blow,  centimeters 60  50 

Average 51  45 

From  this  table  it  is  also  evident  that  considerable 
variation  exists  in  the  resistance  to  impact  offered  by 
individual  brick,  the  toughness  values  given  being  the 
results  obtained  by  testing  eight  individual  brick  of  each 
type.  The  cement  and  aggregate  used  in  the  preparation 
of  the  concrete,  mortar  cushion  and  grout  met  the  usual 
test  requirements. 

The  results  of  tests  upon  sections  of  pavement  con- 
structed with  the  repressed  brick  are  shown  in  Table  2. 

TABLE  2.     TESTS  OF  PAVEMENT  SECTIONS  OF  REPRESSED  BRICK 
Filler Cement  Gtout  Bitu- 

minous 

Cushion 1-In   Mortar  2-In.  Sand  l-In.       1-In. 

Sand      Sand 

Age  of  Grout 7  Da.     14  Da.    28  Da.    7  Da.     28  Da.    28  Da.     2  Da. 

Maximum  blow,  cm 80  90  95  80  95  80  90 

Grout  cracked  at  cm 70  80  40  40  40  No 

Maximum  rebound,  cm.        23  26  25  7  10  8  5 

Base  cracked Yes         Yes         Yes         No  No  No  No 

Brick  left  base Yes         Yos         Yes 

Check  tests  were  made  in  a  number  of  cases  and  found 
to  run  close  together.  Where  such  checks  were  made  the 
average  results  are  given  in  the  table. 

Upon  comparing  these  results  it  will  be  seen  that  the 
following  facts  are  indicated,  if  not  conclusively  proved  : 

1.  As  compared  with  a  sand  cushion  the  monolithic 
type  of  construction  does  not  ])rotect  the  brick  from 
the  effect  of  impact  but  dors  tend  to  increase  the  re- 
sistance to  impact  of  the  grout  filler  when  the  blow  is 
delivered  on  the  brick.  In  the  monolithic  structure  there 
is  therefore  less  tendency  for  the  grout  filler  to  separate 
from  the  brick,  altliough  failure  of  the  grout  may  be 
expected  to  occur  before  a  general  failure  of  the  brick. 

3.  In  the  monolithic  structure  failure  of  the  brick 
under  impact  resulted  in  failure  of  the  entire  structure, 
including  the  foundation,  while  with  a  sand  cushion  no 
failure  in  the  foundation  occurred  under  the  impact 
which  caused  failure  of  the  brick.  This  fact  seems  to 
throw  into  question  the  recommendation  frequently 
made  of  employing  a  thinner  foundation  for  the  so-called 
monolithic  type  of  construction. 

3.  The  capacity  of  the  monolithic  pavement  for 
absorbin<T  the  shocks  of  impact  is  less  than  where  a  sand 
''usliioii   is  used. 


4.  There  seems  to  be  no  great  difference  in  effect 
between  a  1-in.  and  a  2-in.  sand  cushion.  When  the  grout 
failed,  however,  there  appeared  to  be  a  greater  vertical 
displacement  of  the  center  brick  on  the  2-in.  cushion 
than  on  the  1-in.  cushion. 

5.  The  bituminous  filler  protects  the  brick  from  the 
effect  of  impact  fully  as  much  as  the  cement-grout  filler 
and  does  not  itself  fail  even  when  the  brick  fails  under 
impact.  It  should  be  noted  that  no  apparent  vertical 
displacement  of  the  brick  occurred  where  the  bituminous 
filler  was  used. 

6.  As  compared  with  cement  grout  the  bituminous 
filler  apparently  increases  the  capacity  of  the  sand  cushion 
pavement  for  absorbing  the  shock  of  impact. 

7.  In  cohiparison  with  the  results  of  impact  tests  upon 
individual  brick  it  is  of  interest  to  note  that  in  the  pave- 
ment this  resistance  is  almost  doubled,  irrespective  of  the 
type  of  filler. 

A  few  tests  have  been  made  upon  wire-cut-lug  block 
sections  of  pavement  with  results  quite  similar  to  those 
given  above.  It  is  proposed  to  continue  this  investigation 
with  various  makes  of  brick  and  to  use  other  types  of 
filler  and  cushion  such  as  bituminous  grout  or  mortar. 

Belgian  Relief  Work  Organized  by  an 
American  Engineer 

Every  member  of  the  engineering  profession  in  the 
United  States  ought  to  be  proud  that  the  great  work  of 
saving  the  people  of  Belgium  from  starvation  was 
organized  and  has  been  carried  out  under  the  direction 
of  an  American  engineer.  The  story  is  not  new,  of 
( ourse,  but  probably  few  engineers  realize  the  magnitude 
of  the  task  that  has  been  accomplished  by  the  organiza- 
tion headed  by  a  member  of  their  profession. 

In  the  Engineering  and  Mining  Journal  of  Jan.  20, 
W.  L.  Honnold,  who  is  in  charge  of  the  American  office 
of  the  Belgian  Relief  Commission,  describes  how,  after 
the  conquest  of  Belgium  by  Germany  in  the  fall  of  1914, 
its  people  were  face  to  face  with  famine.  Belgium  is 
the  most  densely  populated  country  in  Europe  and  pro- 
duces within  its  own  borders  less  than  one-third  of  the 
food  it  consumes.  Imports  were  stopped,  commerce  was 
paralyzed,  and  under  the  sudden  wrench  of  military 
occupation  the  Belgian  people  were  unable  to  do  anytliing 
for  themselves.  A  few  resident  Americans  and  leading 
citizens  organized  an  emergency  committee.  The  support 
of  the  American  and  Spanish  ministers  to  Belgium  was 
enlisted.  Assurances  were  obtained  from  the  British  and 
German  Governments  that  a  commission  organized  under 
neutral  control  might  import  and  distribute  food  to  the 
Belgian  ])eople. 

The  American  ambassador  to  Great  Britain,  Walter  H. 
Page,  was  asked  to  nominate  a  man  to  head  the  com- 
mission and  named  Herbert  C.  Hoover.  Mr.  Hoover  is 
a  native  of  Iowa,  who  graduated  in  mining  engineering 
from  the  University  of  California  in  1895  and  has  by 
his  own  ability  as  an  engineer  and  executive  attained 
a  leading  ])osition  in  connection  with  mining  enterprises 
in  China,  Australia  and  other  countries.  He  has  long 
been  recognized  in  G^at  Britain  as  one  of  the  leading 
mining  engineers  of  the  world. 

An  American  relief  committee,  in  which  Mr.  Hoover 
was  prominent,  had  been  organized  at  the  outbreak  of 
the  war  to  aid  in  the  work  of  sending  liome  the  thousands 
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of  Aiucruiiii  (iti/.i'iis  si  riiiidt'd  in  l^liiiopc  iit  lliat  lime. 
With  this  ii'()is;iiiii/.t'(l  conunittci'  ;is  :i  mulcus,  Mr. 
Hoover  set  iibout  tlic  <;i<;iiiilic  work  of  prox  i(liii>i  food  for 
slarviii<f  lU'li^ium.  Tho  liisl  luoiu'v  ohtaiiu'd  was  raised 
by  privale  suljscriptioiis.  1 1  soon  hccanic  cviih'nt  that 
tlic  task  was  so  lui<;('  as  to  o.xcocd  any  |)ossibililies  ol' 
dnancin^'  by  pi'ivatc  (■()ntiMl)ntions  aU)iH'.  Mr.  Hoover 
wont  [)CM-sonally  to  the  (iovorniniMit  ollicials  of  (ireat 
l^ritain  and  Frame  and  seiiired  tioni  each  ol'  these 
countries  a  monthly  contribution  ol"  $2,r)()(),()()()  for  the 
work  of  the  commission.  From  certain  French  institu- 
tions $4,000,000  per  month  was  later  received,  and  this 
enabled  the  connnission  to  help  those  recpiiring  relief  in 
the  war-swept  portions  of  France.  With  these  sums  have 
been  coml)incd  the  ])rivate  contributions  obtained  from 
all  parts  of  the  world,  but  still  the  amount  has  been 
insufticient  to  meet  the  need.  As  a  result  of  a  further 
ai)poal  to  the  Governments  concerned,  En<2;land  last  year 
doubled  her  monthly  contribution  and  France  has  added 
40%  to  its  subscription  for  the  relief  of  the  inhabitants 
of  northern  France.  These  increases,  however,  still  leave 
the  commission  short  some  $3,000,000  per  month  of  the 
sum  required  to  jirovide  the  people  of  Belgium  with 
what  is  considered  a  minimum  living-  ration.  How  serious 
the  condition  is  may  be  judged  by  stating  that  even  if 
this  extra  $3,000,000  were  available,  the  rations  to  the 
destitute  Belgians  would  be  less  by  one-fifth  than  that 
given  by  the  (lermans  to  their  prisoners  of  war. 

Some  idea  of  the  magnitude  of  the  work  which  the 
Relief  Commission  has  carried  out  may  be  given  by 
figures.  On  Oct.  31  last,  the  commission  had  imported 
into  Belgium  2,190,000  tons  of  food,  at  a  cost  of  $173,- 
658.000,  while  over  $28,000,000  was  in  transit.  This 
food  had  been  brought  by  356  transatlantic  ships  and 
763  cross-channel  ships  and  had  been  trans])orted  into 
the  interior  of  Belgium  by  5913  canal  lighters. 

The  task  of  purchasing,  transporting  and  distributing 
this  vast  amount  of  material,  supplying  the  necessities  of 
life  for  over  7,000,000  people  in  Belgium  and  2,250,000 
people  in  northern  France,  requires  a  large  organization, 
and  it  has  to  carry  on  its  work  with  careful  regard  to  the 
restrictions  imposed  by  the  various  Governments  involved. 

Through  the  efforts  of  ^Ir.  Hoover  and  his  associates, 
cooperation,  financial  assistance  and  reduction  in  rates 
have  been  secured  from  a  large  proportion  of  those  who 
are  carrying  on  the  commission's  work.  Most  of  the 
department  heads  of  the  commission  and  many  of  the 
assistants  also  are  volunteers  who  give  their  services  either 
gratis  or  for  only  their  living  expenses.  The  efficiency 
Avith  which  this  vast  work  has  been  carried  on  is  in- 
dicated by  the  statement  that  the  overhead  expense  of 
liandling  this  enormous  business,  including  tliat  incurred 
by  all  the  Commissions'  offices  in  Belgium  and  in  foreign 
countries,  has  averaged  only  %  of  1%. 

Those  who  threw  themselves  heart  and  soul  into  this 
enormous  task  when  the  emergency  came,  nearly  three 
years  ago,  had  no  idea,  of  course,  at  that  time  of  its 
long  duration.  Some  months  ago  the  commission  \n-o- 
posed  to  relinquish  the  work  and  turn  over  the  task  to 
the  people  of  Belgium.  The  Governments  concerned, 
however,  declared  that  in  order  that  the  work  should 
continue  it  must  remain  in  neutral  hands.  In  an  address 
last  May  by  the  British  prime  minister,  Mr.  Asquith, 
he  referred  to  Mr.  Hoover's  work  as  a  miracle  of  scientific 
organization  and  continued : 


Mr.  Hoover  and  those  associated  with  him  have  had  to 
provide  and  arc  providlnK  every  day  food  lor  over  9,000,000 
liersons.  I  desire  to  express  on  behalf  of  the  Government 
oui-  deep  Kratltude  to  Mr.  Hoover  .-md  to  those  American  citi- 
zens wlio  hav<-  so  nobly  Riven  up  tlicir  tli!ie  and  their  occu- 
pations, witliout  recompense  and  to  a  larue  I'Xtent  without 
i'<'connition.  to  this  worl<  of  purciiasinK,  slUppin^  and  distrib- 
utinK  tlie  .supplies  which  alone  enable  the  population  of  Bel- 
gium to  keep  body  and  soul  tORether.  It  is  one  of  the  finest 
achievements  in  the  history  of  humane  and  jjhilanthroi)ic 
orKanization. 

Mr.  Hoover,  who  arrived  in  New  York  on  rlan.  20,  is 
api)ealing  to  the  American  people  for  additional  con- 
iributions,  to  the  amount  of  $1,000,000  per  month,  so 
that  a  little  moie  food  may  be  given  to  the  school 
children  of  Helgiuin.  The  commission  has  had  thorough 
investigations  made  by  Dr.  William  C.  Lucas,  of  the 
University  of  (.California.  He  reports  that  the  effects  of 
the  scanty  food  allowance  on  the  Belgian  people  are 
chiefly  evident  in  an  alarming  reduction  of  vitality  and 
increase  in  tuberculosis  and  similar  diseases  among  the 
children  of  school  age.  The  commission  estimates  that 
to  counteract  this  undermining  of  the  health  of  the 
t'oming  generation  it  must  spend  about  $1  per  month  for 
each  child,  or  $1,000,000  per  month  for  the  1,000,000 
children  who  need  extra  sustenance.  To  aid  in  raising 
the  funds  required  for  this  work,  American  engineers 
and  others  willing  to  contribute  are  asked  to  subscribe  to 
the  stock  of  ''Belgium  Kiddies,  Ltd."  The  stock  is 
issued  at  $12  a  share,  and  every  purchaser  of  the  stock 
is  sure  of  a  dividend  return  in  the  consciousness  that 
for  every  share  of  stock  that  he  buys  an  under-nourished 
Belgian  child  will  receive  one  badly  needed  meal  a  day  for 
a  whole  year.  Contributions  may  he  sent  to  the  Belgian 
Relief  Commission,  120  Broadway,  >7ew  York  City. 

There  is  a  prevalent  impression  that  the  United  States 
has  been  a  liberal  contributor  to  the  relief  of  Belgium. 
The  fact  is  that  the  total  contributions  from  the  United 
States  amount  to  only  8c.  per  capita  of  her  population.  In 
contrast  to  this,  Canada  has  contributed  18c.;  Australia, 
$1.23;  ^ew  Zealand.  $1.98;  and  Tasmania,  $6.53  per 
capita  for  Belgium  relief.  These  countries  which  have 
contributed  with  such  generosity  compared  with  the 
United  States  are  countries  whose  people  are  suffering 
all  the  losses  and  extra  demands  which  come  as  a  con- 
sequence of  being  engaged  in  the  war.  The  United 
States,  on  the  other  hand,  of  all  countries  in  the  world 
has  had  a  prosperity  as  a  result  of  the  Avar  such  as  was 
never  known.  Moreover,  nearly  all  of  the  $200,000,000 
which  the  commission  has  expended  in  buying  food  has 
been  spent  in  the  United  States. 

This  is  a  great  work  for  humanity,  organized  and 
carried  on  by  American  engineers  who  are  themselves 
devoting  their  time  and  ability  without  thought  of  rec- 
ompense. 

Mr.  Hoover  and  his  associates  have  done  more  in  the 
])ast  two  years  to  bring  honor  and  credit  to  the  United 
States  among  the  peoples  of  Europe  than  any  other 
Americans.  They  surely  deserve  and  ought  to  receive 
in  their  great  work  the  financial  support  of  their 
countrymen. 

'^. 

AVater-Supiily  Difficulties — Fort  Scott,  Kan.,  has  been  short 
of  water  since  Aug:ust,  1916.  To  help  out  the  supply  it  has 
dug  ditches  connecting  pools  over  a  course  of  30  ml.  in  the 
Marmaton  River.  The  authorities  expect  to  construct  addi- 
tional dams  in  the  river  to  impound  water.  As  far  back  as 
1913  the  people  voted  $32,000  for  a  filter  plant,  but  at  the  same 
election  the  officia's  who  had  favored  the  plant  were  defeated 
for  reelection,  and  as  a  consequence  the  appropriation  has 
never  bf^en  expended. 
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Mount  Royal  Tunnel  Nearly  Finished 

It  was  recently  reported  in  iMontreal  that  the  Mount 
Eoyal  tunnel  of  the  Canadian  Northern  Ry.,  under  the 
City  of  Montreal,  is  very  near  completion  and  that  the 
permanent  tracks  are  now  being  laid.  Work  had  been 
practically  stopped  for  a  year  because  of  the  war.  It 
IS  expected  that,  in  June,  the  regular  trains  of  the  rail- 
road will  be  running  through  to  a  temporary  city 
station  that  is  to  cost  about  $150,000.  Two  of  the  six 
locomotives  first  ordered  have  been  delivered  by  the 
General  Electric  Co.  and  will  be  used  on  construction. 
The  substation  equipment  has  been  installed. 

St.  Louis  Municipal  Bridge  Opened 

The  completion  and  opening  of  the  highway  deck  of  the 
St.  Louis  Municipal  Bridge  across  the  Mississippi  River, 
was  the  occasion  for  a  general  municipal  celebration  in 
St.  Louis  on  Jan.  20. 

A  huge  chain  was  stretched  across  the  roadway  at  each 
end  of  the  bridge  and  each  of  the  chains  was  fastened  by  a 
unique  padlock  made  in  the  blacksmith  shops  of  the  city 
organization  engaged  in  the  bridge  construction. 

The  President  of  the  Board  of  Public  Service  presented 
the  key  to  the  Mayor  of  St,  Louis,  who  opened  the  lock 
and  admitted  the  crowd  to  the  bridge.  The  TMayor  after- 
ward took  the  lock  to  the  center  of  the  bridge  and  threw 
it  over  into  the  Mississippi  River,  thus  symbolizing  the 
removal  of  all  impediments  to  free  access  from  St.  Louis 
to  East  St.  Louis. 

The  bridge  is  double  decked,  the  lower  deck  being  for 
steam-railway  traffic,  the  upper  one  for  foot,  automobile, 
wagon  and  electric-rafilway  traffic.  The  bridge  with 
highway  approaches  is  9797  ft.  long,  and  with  its  railway 
approaches  18,258  ft.  The  channel  span  is  2022  ft.  From 
the  highway  deck  to  the  low  water  mark  the  distance  is 
143  ft.;  from  the  railway  deck  115  ft.  The  clearance 
is  65  ft. 

New  Governor's  Recommendations  for 
New  Jersey  Highway  Reform 

The  new  governor  of  New  Jersey,  Walter  E.  Edge,  who 
was  inaugurated  Jan.  16,  has  propounded  some  different 
theories  than  those  recommended  by  the  special  commis- 
sion appointed  by  former  Governor  Fielder,  an  abstract 
of  whose  report  was  published  in  Engineering  News  of 
last  week.  In  his  inaugural  address  Governor  Edge  states 
that  he  "believes  in  a  thorough  reorganization  of  the  road 
department,  including  the  establishment  of  a  modern 
highway  system."  He  said  that  the  $7,000,000  provided 
for  in  the  recent  bond  election  would  not  under  any  con- 
ditions be  sufficient  to  build  the  highways  specified  and 
that  the  act  was  impracticable,  if  not  absolutely  impos- 
sible. 

The  new  governor  recommends  that  funds  for  new  state 
highways  be  provided  by  a  temporary  state  tax  on  all  rat- 


ables.  He  would  reorganize  the  highway  department  by 
creating  an  unpaid  highway  commission  of  eight  mem- 
bers, three  of  whom  would  be  engineers,  which  would  have 
the  power  of  appointing  a  state  highway  commissioner  or 
highway  engineer.  He  advocated  liberal  state  aid  for  the 
impro\ement  of  township  earth  roads  and  the  universal 
adoption  of  the  patrol  system  of  road  maintenance,  even 
to  the  extent  of  refusing  state  aid  for  any  county  im- 
provement where  the  patrol  system  of  maintenance  was 
iiot  provided. 

•^: 
San  Francisco  Loses  Incinerator  Suit 

The  suit  of  the  Destructor  Co.,  of  New  York  City,  to 
recover  $160,000  from  the  City  of  San  Francisco  for  the 
construction  of  the  Islais  Creek  incinerator  and  a  portion 
of  the  equipment  of  the  North  Beach  incinerator  was 
decided  Jan.  18  in  favor  of  the  Destructor  Co.  in  the 
Federal  District  Court.  According  to  City  Engineer 
M.  M.  O'Shaughnessy,  an  immediate  appeal  will  be  taken 
from  the  decision  and  the  case  will  be  carried,  if  neces- 
sary, to  the  highest  tribunal. 

The  contract  for  two  incinerators  of  120  tons  capacity 
at  a  total  of  $255,000  each  was  awarded  on  Nov.  28,  1910, 
under  specifications  drawn  with  Rudolph  Hering,  New 
York  City,  as  consulting  engineer,  and  ]\Iarsden  Man- 
son  as  city  engineer.  Soon  after  Mr.  O'Shaughnessy 
became  city  engineer  he  examined  incinerators  in  the  East 
and  concluded  that  the  Destructor  Co.  would  not  be  able 
to  comply  with  its  contract  on  account  of  the  heavy 
moisture  content  of  the  San  Francisco  refuse — 50%.  He 
ordered  construction  on  the  North  Beach  incinerator  dis- 
continued until  the  Islais  Creek  plant  had  been  completed 
and  tested.  On  the  basis  of  tests  made  late  in  1914, 
]\Ir.  O'Shaughnessy  advised  the  rejection  of  the  plant  on 
the  grounds  tliat  it  did  not  comply  with  the  specifications, 
inasmuch  as  a  nuisance  was  created  in  its  operation  and 
that  obnoxious  odors,  smoke  and  dust  escaped  from  the 
building  or  the  chimney.  The  company  brought  suit, 
as  stated  above.  (See  Engineering  Neivs,  Nov.  26,  1914, 
p.  1096  and  Dec.  10,  1914,  p.  1190.) 

m 

River  des  Peres  Preliminary  Plan 

Approved  at  St.  Louis 

The  Board  of  Public  Service  of  St.  Louis  has  adopted 
a  preliminary  report  and  plan  for  the  improvement  of 
the  River  des  Peres  in  that  city,  prepared  by  the 
Division  of  Engineering  Design  under  the  direction  of 
W.  W.  Horner,  (Miief  Engineer.  Money  for  the  improve- 
ment has  not. yet  been  provided. 

The  River  des  Peres  is  an  open  stream  running  through 
the  City  of  St.  I>ouis  for  about  18  mi.  It  has  a  drainage 
area  of  about  70,000  acres,  three-fourths  of  which  is  out- 
side the  city. 

The  city  has  constructed  many  sewers  discharging  into 
this  stream  and  the  stream  itself  is  now  a  serious  nuisance 
in  dry  weather  and  its  floods,  which  have  become  more 
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si'i'ioiis  cMcli   yciii'.    Ii;i\c   t.inscd    an   ciionuous   Miuoimt  of 

Till'  |in'Iiiniiiiirv  |ilaiis  proxidc  \\)V  (•(Hiiitlctcly  iiiclosiiij:; 
ihii  stream  in  rciiiriincd-coiicrcti'  scwcis  lor  alxnit  I 
mi.  and  Idr  consl  I'ucl  inu'  a  lai'u'c  oprn  channel  willi 
Hlopin<i"  hanks  and  lined  with  reinloreed  eonerete  lor  a 
distaneo  of  about  !>  mi.  This  plan  deereasi's  llio  len.uth 
of  the  sti-(>am  approx  imatidy  T)'^.  mi.  The  lariijest  sizetl 
leint'oreiMl-eoni  rete  si'wer  proposed  will  ediisist  oi"  twin 
arelu's  each  "JK  ft.  wide  and  ahonl  '!  \  ft.  hi,i;h.  Tlu; 
estiniati'd  cost  of  the  project  is  $(),^0(»,()()0  in  aihlition 
to- approximately  $l,(H)(i.(i()(),  which  has  already  been 
."■■pent  on  partially  cdinpletini;'  a  sanitary  intei'cept  ini;- 
sewer  alonu  the  ronl(>  of  that  portion  of  tlu'  improvemeni 
(II  which  the  storm  wati'r  will  he  carried  in  an  open 
I  hannel. 

The  outlet  of  the  draina^'e  scheme  is  into  the  Missis- 
sippi lii\(M'  and  tlu'  report  contains  the  interesting";  study 
of  the  j)rohal)ilities  of  the  sta,ues  in  the  Mississi[)pi 
K'iver  ai^ainst  which  tlu'  chaniud  will  diseiiarge  as  com- 
))are(l  to  the  pR)hahie  occurrence  of  intense  ])recipitation. 

Another  interesting'  feature  is  the  hi<ih  rate  of  runoff 
provided  in  the  design,  'i'his  I'ate  varies  from  0.73  cu.ft. 
per  sec.  pi'r  acre  at  the  outlet  to  as  hioh  as  1.10  cu.ft.  per 
&ec.  per  acre  at  a  point  about  ]'i  mi.  from  tlie  outlet. 
In  determining  the  rates  of  nuuijt,  the  report  contains  a 
prediction  of  the  rate  and  gi'owth  of  population  in  the 
now  I'ural  areas  and  sets  values  on  the  rates  of  runoffs 
from  sucli  areas  by  districts. 

The  whole  design  is  based  on  the  rational  method  of 
determining  runolT  as  now  commonly  used  in  sew^er 
design  but  is  probal)ly  the  largest  project  to  which  this 
method  has  been  ai)plied. 

'^: 

American  Wood  Preservers'  Association 
Discusses  Wood-Block  Paving 

A  half-day's  session  of  the  annual  meeting  of  the 
American  Wood  Preservers'  Association,  held  in  New 
York  City.  Jan.  23  to  25,  was  given  over  to  a  discussion 
of  wood-block  paving.  A  committee  report  on  service 
tests  of  Avood-block  pavements  gave  data  of  value  on  the 
liistorj^  of  existing'  pavements  as  old  as  19  years. 

The  regular  committee  on  wood-block  paving  reported 
the  specifications  adopted  by  the  joint  committee,  wdiich 
met  in  Brooklyn,  N.  Y.,  in  September,  1916.  These 
joint-committee  specifications  have  already  been  accepted 
I)y  the  American  Society  of  Munici]>al  Improvements  and 
were  accepted  as  a  part  of  the  progress  report  of  the 
Koad  Materials  Committee  by  the  American  Society  of 
Civil  Engineers  at  the  recent  annual  meeting. 

These  specifications  are  practically  the  same  as  those 
drawn  by  the  committee  of  the  American  Wood  Preser- 
vers' Association  and  submitted  at  the  1916  annual  meet- 
ing. This  committee  differs  from  the  opinion  of  the 
joint  committee  concerning  the  method  of  computing  the 
absorption  of  the  preservative,  and  it  does  not  approve  the 
use  of  sand  filler  or  sand  cushion. 

The  committee  expressed  the  opinion  that,  if  the  new 
specitlcations  were  carefully  followed,  the  resulting  street 
would  not  bleed  excessively,  nor  should  there  be  serious 
expansion  troubles.  The  method  of  forcing  in  the  oil 
should  give  the  maximum  penetration  obtainable  with  the 
a])sorption  used.  These  specifications  require  from  25 
to  50%  more  time  than  is  commonlv  required  for  creo- 


soting  blocks,  l»nt  it  was  felt  that  IIk?  ])ossibility  of  in- 
creasing (lurai)ility  and  lessening  expansion  and  bleeding 
troubles  warranted  this.  l*'i'om  10  to  12  iir.  is  I'cipiired 
to  ti'eat  properly  Soiitliein  pine  blocks  by  the  new  speci- 
lieations. 

The  Kuro])ean  i)ractice  of  laying  the  blocks  directly  on 
a  smo(»th  concrete  base  was  commended,  |)artieulai'iy  that 
method  in  which  the  blocks  are  either  dipp(!(l  in  ])itch 
immediately  before  laying  or  where  they  ai'c  set  in  hot 
pitch  swabbed  upon  the  conci'cle  base.  Recent  examina- 
tion of  some  old  pavements  so  constructed  furnished  the 
most  convincing  argument  in  favor  of  that  method. 
W'heie  this  type  of  construction  has  been  abandoned,  it 
has  been  done  solely  on  account  of  the  fact  that  it  was 
thought  ])ossible  to  I'educe  the  (;ost  of  constnuttion  without 
detrimental  effect.  The  increased  cost  has  been  the  chief 
obstacle  to  its  more  general  adoption. 

Within  the  last  two  years  a  new  method  has  been  intro- 
duced, which  the  committee  believes  to  be  of  great  im- 
portance to  the  future  of  the  industry.  It  consists  simply 
in  coating  the  smoothly  finished  concrete  base  with  bitu- 
minous cement  and  allowing  this  to  get  cold  and  harden 
before  attempting  to  set  the  blocks  on  it.  The  expedient 
of  allowing  cement  first  to  cool  and  harden  before  setting 
the  blocks  removes  the  objection  of  high  cost  and  also  re- 
moves the  objection  in  regard  to  the  difficulty  of  replacing 
faulty  blocks.  Furthermore,  it  accomplishes  the  same 
results  as  if  the  blocks  had  actually  been  set  while  the 
pitch  was  still  hot,  as  it  is  found  that  after  a  day  or  so 
the  blocks  all  adhere  firmly  to  the  base. 

A  fight  was  made  by  several  manufacturers  against  the 
preliminary  steaming  of  both  air-seasoned  and  green  tim- 
ber, which  is  the  distinguishing  feature  of  the  new  speci- 
fications. It  was  contended  that  the  two  to  four  hours  of 
preliminary  steaming  was  not  only  unnecessary  in  the  case 
of  air-seasoned  timber,  but  was  an  actual  detriment  as 
w^ell  as  a  useless  expense.  The  committee  defended  the 
steam-treatment  clause  of  the  specifications  as  necessary 
to  obtain  a  thorough  distribution  of  the  preservative  and 
to  swell  the  blocks  to  their  normal  size.  The  fact  was 
emphasized  that  in  treating  wood  paving  blocks  special 
conditions  were  to  be  met  and  that  this  must  be  done  by 
special  methods  wdiich  would  not  apply  to  timber  preser- 
vation in  general.  The  preliminary  steaming  treatment 
was  claimed  to  be  the  chief  means  of  curing  both  bleeding 
and  expansion  troubles.  After  considerable  debate  the 
committee  won  its  contention,  and  the  report  was  adopted. 

Canadian    Engineers'    Society  Looking 
to  Its  Internal  Development 

A  marked  movement  in  the  Canadian  Society  of 
Civil  Engineers  w^as  manifested  at  the  annual  meeting  in 
Montreal,  Jan.  23  to  25,  for  the  internal  development  of 
the  society  to  increase  its  benefits  to  members  and  its 
outside  influence. 

The  valedictory  address  of  the  retiring  president,  G.  H. 
Duggan,  was  devoted  to  this.  He  referred  to  the  numer- 
OTis  complaints  of  members  who  were  not  satisfied  that 
everything  possible  was  being  done.  First,  he  presented 
statistics  of  the  distribution  and  growth  of  membership 
since  the  society's  formation,  to  show  that  Montreal  w^as 
still  the  most  central  location  for  headquarters.  He 
recommended  finding  some  means  of  keeping  distant 
members  in  touch  -with  society  activities  and  making  them 
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bear  a  share  of  directiuf^  tlio  work.  To  this  end,  he  sug- 
gested (1)  more  frequent  meetings  of  the  council  and 
more  certain  district  representation;  and  (2)  quicker 
printing  of  papers  and  publication  of  a  monthly  bulletin. 
Better  service  would  require  more  funds,  and  he  suggested 
a  considerable  increase  in  the  fees  of  members  resident 
near  headquarters,  a  small  increase  to  associate  members, 
but  no  increase  for  juniors  or  students.  More  publicity 
was  recommended  as  calculated  to  extend  the  influence 
of  the  society,  so  that  the  value  of  engineering  advice 
would  be  wider  recognized.  Such  efforts  were  com- 
mended as  those  of  the  .Montreal  member  ratepayers  who 
had  reported  on  the  local ■  aqueduct-power  scheme  (as 
noted  in  Engineering  News,  Nov.  30,  1916). 

A  special  Committee  on  Society  Affairs  (com])osed  of 
three  members  from  each  outlying  district  and  six  from 
headquarters,  and  asked  for  by  the  last  annual  meeting  to 
bring  in  recommendations  for  internal  improvements) 
made  a  progress  report  in  which  several  propositions  were 
placed  before  the  annual  meeting.  Of  these  the  following 
were  adopted  and  will  go  into  effect  through  the  regular 
machinery' : 

(1)  The  inclusion  in  the  list  of  members  of  a  geographical 
distribution  by  districts;  (-2)  the  creation  of  a  new  class  of 
membership  to  be  known  as  "retired  members,"  who  shall  be 
over  65  years  of  age  and  have  been  corporate  members  for 
over  20  years,  the  annual  fees  for  them  being  nominal;  (8) 
the  publication  of  a  monthly  journal;  (4)  the  elimination  of 
interest  charges  on  annual  dues  for  the  first  six  months  of 
the  current  year  and  a  fixed  charge  of  50c.  for  each  six 
months'  period  thereafter;  (5)  systematic  publicity  in  the 
public  press;  (6)  a  systematic  effort  to  have  recognized  uni- 
versity engineering  professors  identified  with  the  society  and 
to  secure  cooperation  of  universities;  (7)  the  engagement  as 
soon  as  practicable  of  a  secretary  who  will  devote  his  whole 
time  to  the  society;  (8)  the  election  of  the  nominating  com- 
mittee and  of  the  council  by  districts;  (9)  the  encouragement 
of  more  general  use  of  the  society's  standard  specifications; 
(10)  the  redrafting  of  the  entire  bylaws;  (11)  the  systematic 
collection  and  filing  of  the  important  engineering  reports  of 
Canada,  Great  Britain,  France  and  the  United  States;  (12)  the 
appointment  of  a  committee  to  take  cognizance  of  and  report 
upon  all  public  questions  of  legislation  which  may  appear  to 
be  contrary  to  sound  engineering  practice  or  to  the  interest 
of  members;  (13)  the  obtaining  of  annual  grants  from  Domin- 
ion  and  provincial  governments. 

The  proposition  to  change  the  name  to  "Canadian  In- 
stitution of  Civil  Engineers"  or  "Canadian  Institution  of 
Engineers"  was  debated,  but  no  action  was  taken.  The 
meeting  approved  the  council's  stand  for  the  limitation  of 
employment  of  alien  engineers  and  for  closer  attention  to 
expulsion  of  undesirable  members. 

The  report  of  the  Finance  Committee  showed  total  re- 
ceipts for  the  year  1916  of  $23,727  and  total  expenditures 
of  $20,085.  The  total  receipts  were  about  $1000  in  excess 
of  the  next  highest  year  (1912),  due  to  the  better  col- 
lection of  arrears.  This  good  showing  was  made  in  spite 
of  the  fact  that  there  were  G78  members  in  war  service. 

Technical-Committee  REroKTs 
The  Committee  on  Roads  and.  Pavements  brought  in 
specifications  for  crushed  stone,  gravel  and  sand  for  road- 
work,  which  were  adopted  as  the  recommended  specifica- 
tions of  the  society.  The  committee  is  still  collecting 
data  on  the  construction  of  pavements  throughout  the 
Dominion  and  is  engaged  in  drafting  specifications  for  the 
supply  of  bituminous  materials. 

The  Committee  on  Steel  Bridge  Specifications  reported 
the  preparation  of  a  draft  of  specifications  for  highway 
bridges,  which  specifications  are  to  be  sent  out  to  branches 
for  comment  or  approval  as  one  step  in  the  preparation  of 
standnrd  specifications  of  the  society.  • 


The  Committee  on  Sewage  Disposal  and  Sanitation  re- 
counted its  efforts  to  have  provincial  boards  of  health  re- 
quire engineers'  a})proval  of  plans  for  sewage  works,  but 
rei)orted  that  it  had  not  been  able  to  accompli.sh  much. 

The  various'  committees  were  continued  (including 
those  on  conservation,  education,  concrete,  and  steam- 
boiler  specifications),  the  Steel  Bridge  Committee  being 
empowered  to  add  to  its  number  representatives  of  the 
various  districts,  and  the  Committee  on  General  Clauses 
being  asked  to  reorganize  for  the  completion  of  its  work. 
A  new  committee  was  asked  for — one  on  portland-cement 
specifications. 

J.  S.  Dennis,  Assistant  to  the  President,  Canadian 
Pacific  Ry.,  was  elected  President;  J.  M.  R.  Fairbairn, 
Assistant  Chief  Engineer,  Canadian  Pacific  Ry.,  and 
C.  N.  Monsarrat,  Chairman,  Board  of  Engineers,  Quebec 
Bridge,  were  elected  Vice-Presidents. 

'^. 

Illinois  Engineers  Widen  Activities 

I'he  two  most  i)rominent  features  of  the  annual  meet- 
ing of  the  Illinois  Society  of  P]ngincers  were  the  decisions 
to  extend  the  scope  of  the  Society  by  cooperation  and 
affiliation  with  semi-technical  and  nontechnical  ])ersons 
and  associations,  and  to  organize  sections  dealing  witli 
individual  branches  of  engineering  work.  Thus  the 
affiliated  membership  will  i)rovide  for  association  with 
lawyers,  contractors,  municipal  officers  and  others  who  are 
interested  in  and  closely  related  to  engineering  matters. 
The  sections  will  include  both  the  engineer  members 
and  the  affiliated  members  in  such  lines  of  work  as  land 
drainage,  good-roads  promotion"  and  management  oi" 
municipal  engineering  properties.  Further  than  this,  the 
Society  will  seek  active  cooperation  with  various  technical 
and  promotional  organizations,  such  as  local  engineering 
clubs,  good  roads  associations  and  city-planning  com- 
missions. 

In  the  more  technical  part  of  the  proceedings  it  is 
of  interest  to  note  the  particular  attention  devoted  to  the 
need  of  engineering  advice  in  the  small  towns.  J'his 
j/oint  of  view  was  dealt  with  in  three  papers  written 
independently  and  covering  different  subjects.  Although 
the  individual  engineering  works  in  such  towns  are 
relatively  small,  they  are  of  importance  to  the  community 
and  in  the  aggregate  they  represent  considerable  pro- 
fessional and  financial  importance.  Thus  the  Water- 
Supply  Committee  stated  that  about  90%  of  the  new 
water-works  built  in  Illinois  during  the  past  three  years 
have  been  in  places  of  less  than  2000  population.  In 
such  cases  the  supply  and  distribution  systems  are  planned 
largely  by  local  committees,  and  engineering  advice  is 
;.t  a  minimum.  The  rei)ort  showed  the  economic  ad- 
vantages of  engineering  advice  in  regard  to  both  the 
design  and  construction  of  these  small  water  systems. 

Maintenance  of  engineering  works  in  these  small  towns 
is  largely  neglected,  and  the  report  above  noted  suggested 
the  economy  of  employing  engineers  to  make  semi-annual 
inspections  of  the  water-supply  systems.  On  the  same 
lines,  papers  by  M.  H.  Brightman  (city  engineer  of 
Elgin)  and  F.  C  Lohman  (city  engineer  of  Champaign) 
suggested  the  wisdom  of  making  tjie  necessary  expendi- 
ture for  proper  inspection  and  maintenance  of  sewerage 
systems  and  street  paving,  and  for  competent  control  of 
the  operation  of  sewage-disposal  plants. 

A  subject  of  rather  special  character  was  "Engineering 
Ethics  and  Engineers'  Fees,"  the  matter  of  fees  receiving 
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llu>  lar^vr  slmro  of  atloiilion.  10.  10.  U.  Tratmaii  {I'Jiu/i- 
tu'crini/  Nctrs)  ivmaikctl  llial  in  tliis  respect  (lie  prac- 
ticing:: engineer  is  rather  in  a  dihMuina.  On  one  luuul 
he  lias  to  consider  the  a(lvisal)ilitT  and  possil)iiitv  ol' 
ohtaining-  hirger  lees,  and  on  Die  other  liand  he  lias  to 
consider  the  demaiuls  lor  higher  pay  lor  his  en<>ineerini,f 
assistants.  The  question  of  engineerin_<jj  l)roressois  un- 
dertakino-  private  practice  was  touched  upon,  and  tlu' 
report  jtointed  out  that  this  was  unol)jectional)le  if  suhjeit 
to  proper  curb  by  the  univ(>rsity  or  college  authorities. 
and  if  the  charges  made  are  approximately  the  same  as 
those  of  i)ractieing  engineers. 

The  Illinois  structural  engineers'  license  law  was  re- 
viewed in  one  of  the  reports,  which  showed  the  interesting 
fact  that  M-hile  the  legislature  passed  the  bill  it  failed 
to  make  an  appro])riati()u  for  the  expenses  of  the  hoard 
of  examiners.  The  members  of  the  board  were  public- 
spirited  enough  to  do  the  work  and  pay  their  own  ex])enses 
until  conditions  were  relieved,  while  the  Western  Society 
of  Engineers  gave  the  use  of  its  rooms  and  staff.  The 
first  examination  under  this  law  was  held  at  the  Uni- 
versity of  Illinois  in  October,  1!)16. 

The  election  of  ofhcers  for  I!)  17  resulted  as  follows: 
President,  W.  D.  Gei'ber  (Chicago);  Vice-President,  J. 
0.  Melluish  (Bloomington,  111.).  The  next  meeting  will 
be  held  at  Quincy,  III,  in  1918. 

IP. 

National  Foreign  Trade  Convention 

The  fourth  annual  convention  of  American  manufac- 
turers and  merchants  interested  in  foreign  trade  was  held 
at  Pittsburgh,  Jan.  25  and  27,  and  Avas  attended  by 
about  1200  delegates  from  all  parts  of  the  United  States. 
A  special  train  brought  over  100  from  the  Pacific  Coast. 
The  most  important  topic  considered  was  the  condition  of 
world  trade  after  the  war;  and  there  was  general  agree- 
ment that  the  United  States  will  have  to  play  a  leading 
part  in  the  restoration  of  Europe  and  that  this  will 
create  a  great  demand  for  American  goods  abroad  for 
some  years  to  come. 

It  was  urged  that  in  carrying  on  this  trade,  American 
business  men  should  practice  such  fair  dealing  and 
cultivate  such  friendly  relations  with  their  customers 
abroad  that  they  may  be  able  to  continue  to  do  business 
there  after  the  urgent  stress  has  passed.  In  order  that 
this  American  export  trade  shall  continue,  however,  it 
is  absolutely  necessary  that  American  investors  shall  be 
willing  to  purchase  foreign  securities.  Eventually,  of 
course,  the  imports  of  the  United  States  must  approach 
its  exports  in  value,  for  there  is  not  gold  enough  in 
existence  to  permit  for  any  long  time  the  payment  in 
gold  for  such  a  vast  surplus  of  American  exports  as  has 
gone  abroad  this  year.  It  will  be  years,  however,  before 
Europe  will  be  in  condition  to  send  imports  to  the  United 
States  in  such  volume  as  in  the  past;  and  during  this 
period  the  international  trade  balances  must  be  largely 
settled  by  loans  from  American  investors  to  European 
governments  or  their  ])urchase  of  the  securities  of  foreign 
corporations. 

Cooperation  in  foreign  trade  by  associations  of  manu- 
factui'ers  was  discussed  at  much  length.  While  coopera- 
tion is  to  some  extent  dependent  on  the  passage  of  the 
V\^ebb  bill,  now  before  Congress,  it  developed  that  a  great 
deal  of  cooperative  work  is  now  heing  done. 

An  evening  session  was  held  to  discuss  commercial 
education  for  foreign  trade.     The  most  effective  work  of 


this  sort  ap])eai's  to  be  iloiie  by  th(!  schools  I'oi'  training 
men  now  in  business,  rather  than  by  special  courses  in 
high  schools  and  colleges.  In  order  to  reach  the  eniciency 
of  the  (Jermans  in  this  [i(!ld,  however,  young  men  must 
be  given  a  thorough  training  in  the  langmigo,  history 
and  customs  of  a  particular  country  and  must  go  there 
to  make  it  their  ])ei-manent  hom(!.  There  is  at  i)resent 
a  great  scarcity  of  men  experienced  in  foreign  trade  and 
the  further  develo))ment  of  Amci'ican  exi)oi't  business  is 
limited  by  this  lack. 

The  ne(Ml  of  developing  an  American  merchant  marine 
was  emphasized  by  the  devotion  of  one  entire  session  of 
the  Congress  to  this  subject.  At  present  the  shipping 
business  is  prosperous  as  never  before.  Of  the  50,000,- 
(M)0  tons  of  merchant  shipping  of  all  nations  existing 
at  the  outset  of  the  war,  only  about  half  is  now  available 
for  use.  (Casualties  of  the  war  and  the  sea,  taking  of 
merchant  vessels  for  government  service  and  interning 
of  vessels  carrying  the  flags  of  the  Central  Powers 
account  for  the  other  half.  Opinions  differ  as  to  how 
short  the  carrying  capacity  of  the  world's  merchant 
marine  will  be  at  the  end  of  the  war,  because  no  one 
knows  how  much  traffic  will  be  then  offered  for  transport. 
The  judgment  of  experts,  however,  is  that  there  will  be 
a  shortage  of  5,000,000  to  10,000,000  tons  and  it  will 
take  the  shipyards  of  the  world  several  years  to  restore 
the  world's  merchant  fleets  to  normal  size. 

At  present  anyone  can  run  ships  at  a  profit.  Eventu- 
ally world-wide  competition  will  reduce  ship  earnings  to 
the  low  rate  that  existed  before  the  war;  and  unless  the 
United  States  vessel  can  be  operated  as  cheaply  as  the 
ships  under  foreign  flags,  the  shipping  industry  must 
have  some  form  of  government  aid  or  the  American  flag 
will  again  disappear  from  the  seas.  The  task  of  the 
newly  appointed  U.  S.  Shipping  Board  is  to  find  the 
best  plan  for  this  country  to  adopt  to  restore  its  merchant 
marine. 

m 

Water  and  Street  Transportation  in 

Conflict  at  Pittsburgh 

The  citizens  of  Pittsburgh  were  aroused  last  week 
over  the  question  whether  the  city  should  be  compelled 
to  rebuild  its  bridges  over  the  Allegheny  Eiver  so  as 
to  afford  a  greater  clearance  for  navigation.  Secretary 
of  War  Baker  announced  that  arguments  on  the  question 
must  close  by  Jan.  29.  The  Citizens  Anti-Bridge  Kaising 
Organization  conducted  a  whirlwind  campaign  to  secure 
signatures  protesting  against  the  enforced  raising  of  the 
bridges.  The  Board  of  Directors  of  the  Pittsburgh 
Chamber  of  Commerce  voted  unanimously  to  oppose  the 
raising  of  the  bridges,  and  this  action  was  indorsed  at 
a  special  meeting  of  the  chamber  by  a  vote  of  293  to  66. 

The  ground  for  the  local  protest  is,  first,  the  expense 
involved,  variously  estimated  at  $3,000,000  to  $12,000,- 
000 ;  and  second,  the  permanent  burden  on  the  enormous 
traffic  passing  over  the  bridges,  due  to  requiring  every 
pound  of  weight  to  be  lifted  10  to  20  ft.  higher  to  pass 
over  the  bridges  after  raising,"  together  with  the  difficul- 
ties involved  in  steeper  grades  on  the  approaches. 

If  the  comparison  is  between  the  traffic  over  these 
bridges  and  the  present  traffic  on  the  river  under  them, 
then  the  raising  of  the  bridges  could  not  be  justified,  for 
the  present  traffic  on  the  Allegheny  is  insignificant. 
There  is,  however,  some  reason  to  believe  that  the  rivers 
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at  Pittsburgh  may  in  future  play  a  more  important  part 
in  commerce  than  they  have  ever  done.  The  congestion 
on  the  railways  in  the  Pittsburgli  district  is  very  serious. 
Yards  and  terminals  are  crowded  to  capacity;  real 
estate  is  too  costly  to  permit  of  much  enlargement.  There 
is  some  reason  to  believe  that  the  rivers  may  be  made 
use  of  more  largely  to  distribute  coal,  coke,  ore,  etc., 
within  the  district  and  would  be  valuable  in  the  relief 
they  would  afford  to  the  congestion  on  the  railway  lines 
to  an  extent  not  measured  by  the  amount  of  tonnage 
handled. 

To  develop  this  traffic,  however,  alterations  in  the 
bridges  are  necessary,  for  some  of  the  bridges  that  are 
near  each  other  have  their  piers  so  staggered  that  a  boat 
]'-assing  between  the  piers  on  one  bridge  is  headed  straight 
for  the  piers  of  the  bridge  below.  If  a  bridge  must  be 
I'cbuilt  to  bring  its  piers  in  ])ropor  position,  it  might  as 
well  be  placed  at  a  proper  elevation. 

It  is  admitted  that  the  former  pro})osal  that  the 
bridges  should  be  raised  to  give  a  clear  height  of  45'  to 
50  ft.  was  not  justified,  for  it  has  been  })roved  possible 
to  build  satisfactory  stern-wheel  towboats  with  a  height 
of  28  ft.,  and  the  bridges  ought  not  to  be  made  higher 
than  necessary,  on  account  of.  the  burden  placed  on  the 
traffic  over  them.  That  authority  rests  in  the  Federal 
Government  to  order  the  bridge  alterations  solely  with 
regard  to  the  convenience  of  navigation  is  undoubted ; 
but  the  strict  legal  view  that  the  traffic  over  a  waterway 
must  always  yield  to  the  demands  of  the  navigator  of 
the  waterway,  because  he  has  prior  rights  of  use,  is  not 
insisted  on  now  as  much  as  formerly. 

It  seems  probable  that  the  best  solution  of  the  Pitts- 
burgh dispute  may  be  found  in  a  compromise.  That  the 
present  bridge  piers  are  an  obstruction  to  navigation 
is  admitted  even  by  the  opponents  of  bridge  raising. 
It  ought  to  be  possible  to  work  out  a  program  that  would 
provide  reasonable  facilities  for  developing  navigation 
on  the  Allegheny,  without  imposing  undue  hardships  on 
the  traffic  and  the  taxpayers  of  Pittsburgh. 


Worcester  Sewage-Works  Enlargement 

Pressure  is  being  brouglit  on  Worcester,  Mass.,  to 
enlarge  and  alter  its  sewage-treatment  works  so  as  to 
discharge  less  polluting  matter  into  the  Blackstone  River. 
The  movement  seems  to  have  been  started  by  an  applica- 
tion to  the  State  Department  of  Health  to  permit  the 
sewage  from  the  Worcester  Insane  Hospital  to  be  dis- 
charged through  the  sewers  of  the  City  of  Worcester. 
An  investigation  of  the  Worcester  sewage-works  led  the 
department  to  ask  the  city  authorities  why  the  depart- 
ment should  not  order  the  immediate  construction  of 
v/orks  which  would  treat  the  sewage  to  the  satisfaction 
of  the  department.  It  was  intimated  that  works  along 
the  line  of  Imhoff  tank  experiments  the  city  had  been 
conducting  for  some  time  would  be  satisfactory.  The 
city  authorities  plead  for  an  opportunity  to  carry  further 
some  activated-sludge  tests  under  way.  TJie  State 
Department  has  granted  a  limited  time  for  this  ])urpose, 
but  has  filed  with  the  Legislature  a  report,  now  in  the 
hands  of  the  State  Printer,  recommending  the  authoriza- 
tion of  bonds  for  the  construction  of  adequate  sewage- 
works.  Representatives  down  the  Blackstone  River  have 
introduced  two  or  more  bills   designed  to  force  action. 


One  of  these  requires  that  the  sewage  cf  Worcester  must 
be  treated  to  a  satisfactory  degree  and  that  when  the 
removal  of  organic  matler,  as  indicated  by  albuminoid 
ammonia,  falls  below  90%  unnecessary  pollution  shall 
be  considered  to  exist. 

'*) 

Dumping  Goods  on  American  Market 

There  has  been  a  great  deal  said  about  the  danger  of 
European  manufacturers  "dumping"  low-priced  products 
on  the  American  rnarket  as  soon  as  the  war  closes.  W. 
W.  Nichols,  Chairman  of  the  American  Commission,  in 
his  address  at  the  National  Foreign  Trade  Convention 
at  Pittsburgh  last  week  said :  "There  are  many  reasons 
why  dumping  low-cost  products  into  our  markets  appears 
not  only  improbable,  but  impossible  for  many  years  to 
come."  He  closed  his  address  with  a  most  significant 
revelation,  possibly  prophetic  of  the  coming  of  a  better 
era  in  international  relations: 

Acldpd  to  the  warm  sympathy  unanimously  accorded  our 
mission  by  the  great  minds  of  France,  Lloyd  George,  who  is 
accepted  as  the  practical  dictator  of  British  affairs  and 
probably  therefore  in  a  large  sense  the  exponent  of  the  best 
British  opinion,  expressed  the  desire  that  what  we  hoped  to  do 
with  France  might  likewise  be  done  not  only  with  Great 
Britain,  but  even  with  the  Central  Powers  after  the  settlement 
of  present  "differences,"  for,  as  he  magnanimously  asserted, 
"the  world  is  big  enough  for  all  of  us." 

•  '.*; 

Detroit  Needs  $16,000,000  of  Sewerage  improvements, 
including  $10,000,000  at  once  for  sewers  in  31  sq.mi.  of  annexed 
territory  and  $6,000,000  for  sewage-treatment  works  which 
can  wait  a  few  years,  says  Clarence  W.  Hubbell,  the  new  City 
Engineer.  An  attempt  is  to  be  made  to  get  the  money  for  the 
sewers  at  once. 

The  New  Colorado  River  Intake  Gate  for  the  main  canal 
of  the  Imperial  Irrigation  District  ("Engineering  News,"  Jan. 
18.  1917,  p.  124)  will  be  built  by  the  Ross  Construction  Co.,  of 
Sacramento,  Calif.  The  contract  price  is  $268,000.  C.  K. 
Clarke,  Calexico,  Calif.,  is  chief  engineer  of  the  Imperial 
Irrigation  District. 

Free  Engineering:  Services  to  Minnesota  municipalities  aro 
requested  in  the  rcsolut'on  of  the  League  of  Minnesota  Muni- 
cipalities adopted  at  its  meeting,  Oct.  19,  1916,  which  recom- 
mends that  "steps  be  taken  to  lave  an  engineer  of  maturity 
and  wide  experience  in  municips.l  work  added  to  the  faculty 
of  the  State  University  Extension  Department."  It  is  reported 
that  the  Regents  of  the  University  of  Minnesota  have  provided 
in  the  budget  to  be  submitted  to  the  legislature  for  a  consult- 
ing civil  engineer  in  the  University  Extension  Department, 
whose  services  will  be  free  to  all  Minnesota  cities  and  towns. 

"Wrocliing  the  Old  Siian.s  of  the  Omaha  Bridgre  of  the  Union 
Pacific  Ry.  is  to  be  done  in  an  interesting  manner.  These 
spans  now  stand  on  timber  piers  alongside  the  new  spans 
placed  on  the  original  piers,  as  described  in  "Engineering 
News,"  Jan.  18.  A  traveler,  which  will  be  installed  on  the  top 
of  the  trusses  of  the  new  spans,  will  strip  the  floor  system 
and  the  bracing  between  the  old  trusses.  Then  these  latter 
trusses  will  be  pulled  over  close  to  the  new  structure  and 
supported  from  it,  while  the  members  are  removed  through 
the  new  trusses.  In  this  way  no  falsework  will  be  required 
under  the  four  old  spans.  The  work  of  removal  will  be  done 
by  the  American  Bridge  Co. 

The  niilliou-DoIIar  Road  Fund  appropriated  by  Congress 
to  assist  the  development  of  the  national  forests  has  been 
allotted  as  follows:  Alaska,  $46,354;  Arizona,  $58,604;  Arkansas. 
$9803;  California,  $140,988;  Colorado,  $62,575;  Idaho,  $108,730; 
Montana,  $70,042;  Nevada.  $19,296;  New  Mexico,  $42,495;  Ore- 
gon, $128,111;  South  Dakota,  $8092;  Utah,  $41,167;  Washington. 
$91,944;  Wyoming,  $4a.6S4.  A  total  of  $9995  has  been  allotted 
to  Florida,  Michigan,  Minnesota,  Nebraska.  North  Dakota  and 
Oklahoma.  The  group  of  Eastern  states — Georgia,  Maine,  New 
Hampshire,  North  and  Soiith  Carolina.  Tennessee,  Virginia  and 
West  Virginia — in  which  the  Government  is  purchasing  lands 
for  national  forests  receives  $21,120.  In  making  allotments, 
lOf^fc  of  the  amount  available  for  1918  is  withheld  as  a  contin- 
gent fund.  One-half  of  the  remainder  has  been  apportioned 
among  the  states  in  amounts  based  on  the  area  of  the  na- 
tional-forest lands  in  each  state,  while  the  other  half  has  been 
allotted  on  a  basis  of  the  estimated  value  of  the  timber  and 
forage  resources  that  the  forests  contain. 
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A  i'lilfiiKo  ShImvhj-  Syntoiii  built  by  private  capital  Is  |)i(>- 
posod  by  till"  (MiliiiKo  Subway.  Arcade  and  Traction  Co.  The 
company  has  introduced  an  ordinance  Krantlns  a  :!0-yr. 
franchise  for  about  60  mi.  of  subways.  Half  the  system  would 
be  completed  In  2  VI:  yr.  and  the  remainder  in  5  yr.  The 
structures  and  eiiuipment  are  to  revert  to  the  city  without 
cost  at  the  oxpirallon  of  the  franchi.se.  Two  other  ordinances 
include  a  20-yr.  franchise  Cor  an  outer  harbor,  utiiizinf?  the 
material  excavated  from  the  subways,  and  a  Ifj-yr.  franchise 
for  warehouses  and  a  bridpe  at  the  mouth  of  the  ChlcaRo 
River.  The  company  has  requested  the  City  Council  to  have 
those  ordinances   put   on    the   ballots  at   the  April   election. 

Tiiiiiicl  \Vork»TN  «Jet  Hero  .\\viir«I — Four  tunnel  workers 
in  the  West  Side  Water  Intake  Tunnel,  Cleveland,  Ohio,  were 
awarded  hero  medals  by  the  Carnegie  Hero  Fund  Commission 
for  bravery  in  rescue  expeditions  after  the  Ras  explosions 
in  the  crib  headinj?  «>f  the  tunnel  on  July  24.  The  tunnel  at 
that  time  was  full  of  afterdamp  and  marsh  pas,  and  in  two 
rescue  parties  ten  or  twelve  men  perished  by  asphyxiation. 
The  four  men  who  received  medals  went  into  the  tunnel 
several  times  while  it  was  in  this  dangerous  condition,  and 
rescued  a  number  of  members  of  the  parties  overcome  in  tlie 
tunnel.  The  names  of  the  heroes  ate  Thomas  J.  Clancy, 
William   J.    Dolan,   James  J.   Keating,   anu   James   S.   McGrath. 

KntUcnl  Illver  StrniKbteiiiiiK  Plans  are  being  worked  out 
for  the  Cuyalioga  River,  Cleveland,  Ohio,  by  an  engineering 
committee  that  unites  the  principal  interests  concerned  in 
previous  planning.  The  local  U.  S.  Engineer  OfHcer,  the 
county  engineer,  the  city  engineer,  and  the  former  city  river 
and  harbor  engineer,  are  joined  on  the  committee,  which  is 
working  under  the  auspices  of  the  local  Chamber  of  Com- 
merce. A  plan  has  been  worked  out  by  this  committee  which 
is  more  radical  than  any  previously  proposed.  It  would  make 
the  river  practically  straight  from  the  mouth  to  a  point  above 
the  Wheeling  &  Lake  Erie  bridge,  thus  covering  the  worst- 
curved  part  of  the  river.  It  would  also  clear  up  the  serious 
situation  at  the  location  of  the  proposed  Lorain-Huron 
viaduct,  where  at  present  satisfactory  pier  location  and  bridge 
alignment  are  impossible,  so  that  the  construction  of  the 
bridge,  money  for  which  was  authorized  by  the  voters,  is 
held  up. 

A  Bri(l»;e  Across  the  Hudson  River  at  Castleton,  10  mi. 
south  of  Albany,  is  to  be  built  by  the  New  York  Central  & 
Hudson  River  R.R.  An  application  for  the  approval  of  the 
plans  for  the  bridge  is  now  pending  before  the  Secretary  of 
War.  The  bridge  was  originally  designed  with  spans  400  ft. 
long;  but  to  meet  any  possible  objection  as  to  interference 
with  navigation,  the  length  of  the  channel  span  has  been 
increased  to  600  ft.  An  additional  channel  will  be  dredged 
by  the  railroad  company  under  the  400-ft.  span  that  forms  the 
eastern  part  of  the  structure.  The  traffic  of  the  New  York 
Central  lines  is  at  present  carried  across  the  river  at  Albany 
on  a  low-level  bridge,  with  a  heavy  grade  from  the  bridge 
westward  and  another  heavy  grade  on  the  eastward  on  the 
Boston  &  Albany  road.  Heavy  freight  trains  on  these  grades 
require  one  and  two  pusher  engines.  The  new  bridge,  if  built, 
will  be  a  high-level  bridge,  permitting  easy  grades  and  con- 
nections on  both  the  east  and  the  west  shore.  With  the 
exception  of  the  Poughkeepsie  bridge,  this  will  be  the  only 
bridge  across  the  Hudson  River  south  of  Albany. 


PERSONALS 


Georse  Freis  has  been  appointed  County  Engineer  of  Iowa 
County,  Iowa,  with  office  at  Morenzo,  succeeding  Byron 
Goldthwaite. 

L.e  Roy  Greenaloh  has  resigned  as  City  Engineer  of  Rens- 
selaer, N.  Y.,  to  accept  a  position  with  the  New  York  State 
engineering   staff. 

Clifford  Goplerud  has  been  made  County  Engineer  of 
Mitchell  County,  Iowa,  with  headquarters  at  Osage,  succeed- 
ing B.  B.  Hanson. 

F.  D.  Pearse  has  been  appointed  County  Engineer  of 
Franklin  County,  Iowa,  with  headquarters  at  Hampton,  suc- 
ceeding A.   G.   Baker. 

J.  ^V.  Mercer,  formerly  County  Engineer  of  Lucas  County. 
Iowa,  has  resigned  to  become  County  Engineer  of  Ringgold 
County,  with  headquarters  at  Mt.  Ayr,  Iowa. 

T.  H,  Gatlin,  Assistant  Chief  Engineer  of  Maintenance-of- 
Way  of  the  Southern  Ry.,  has  been  made  Assistant  to  the 
Vice-President,   with   headquarters  at  Washington,   D.   C. 

John  N.  Wilson  has  resigned  as  Assistant  County  Engineer 
of  Washington  County,  Pennsylvania,  to  become  Construction 
■Engineer  ot  the   Hazel-Atlas  Glass  Co.,  Wheeling,   W.  Va. 


Alva  J.  Smith,  Resident  Engineer  on  conBtruction  of  the 
lOmporia,  Kan.,  water-puridcation  plant  ha.s  been  appointed 
City    l':iigiiieer   and    Superintendent    of   the   Water   Department. 

II.  ilermiin.  Chief  Engineer  of  Maintenance-of-Way  of  the 
Soullieiii  Ily.,  Washington,  I).  C,  has  been  appointed  Chief 
lOnglneer  of  the  Lines  East  of  Cincinnati,  with  headquarters 
at    Washington. 

<".  K.  .sione,  for  the  past  14  years  with  the  civil  engineer- 
ing department  of  the  IMttsburgh  &  Lake  Erie  R.R.  at  Pitts- 
burgh, I'enn.,  has  opened  an  office  at  1!)02  I'.encdum-Trees 
Bldg.,   Pittsburgh,   for  private   practice. 

N.  W.  Storer,  F.  Am.  Inst.  E.  E.,  General  Engineer  of  the 
Westinghouse  Electric  and  Manufacturing  Co.,  East  Pitts- 
buigh,  Penn.,  has  been  elected  President  of  the  Veteran 
IOmi)loyees  Association  of  the  company. 

William    A.    C'attell,    M.    Am.    Soe.    C.    E.,    Henry   S.   Howard, 

M.  Am.  Soc.  M.  K.,  and  Riiyniond  Asliton  announce  their  asso- 
ciation under  the  flim  name  of  Cattell,  Howard  &  Ashton, 
lOngineers,  68  Post  St.,  S^  Francisco,  Calif. 

Hi.  Ilel.ston,  recently  Superintendent  of  the  Virginia  (Minn.) 
division  of  the  Dululh,  Winnijjeg  &  Pacific  Ry.,  has  been 
made  Supeiintendent  of  the  Calgary  division  of  the  Canadian 
Northern  Ry.,  with  office  at  Calgary,  Alberta. 

C.  A.-  Forter,  formerly  Assistant  City  Engineer  and  more 
recently  Superintendent  of  the  municipal  incinerating  plant 
at  Topeka,  Kan.,  has  entered  the  employ  of  the  John  Baker, 
Jr.,  Asphalt  Distributing  Co.,   Kansas  City,  Mo. 

Curtis  Dougherty,  former  Chief  Engineer  of  the  Cincinnati, 
New  Orleans  &  Texas  Pacific  Ry.,  Cincinnati,  Ohio,  has  been 
appointed  Chief  Engineer  of  the  Lines  West  of  Cincinnati  of 
the  Southern  Ry.,  which  has  absorbed  the  C,  N.  O.  &  T.  P. 

C  S.  Riadsfoois,  President  of  the  U.  S.  Purchasing  Corpora- 
tion, New  York  City,  has  become  associated  with  the  Jarrett- 
Chami^ers  Co.,  Inc.,  Engineers  and  Contractors,  New  York. 
He  was  formerly  Secretary  and  Treasurer  of  the  Founda- 
tion Co. 

Fred  Aphiils,  M.  Am.  Soc.  M.  E.,  Halbert  P.  Hill  and  T. 
Harold  HlcCreery,  M.  Am.  Soc.  M.  E.,  have  formed  the  firm 
of  Aphiils,  Hill  &  McCreery,  Inc.,  with  offices  at  112  West  42d 
St.,  New  York  City.  The  new  firm  will  specialize  in  the  design 
and  construction  of  industrial  power  plants  and  refrigerating 
plants. 

Henry  Lindenkohl  has  been  appointed  Engineer  of  Con- 
struction of  the  American  Locomotive  Co.,  with  headquarters 
at  Schenectady,  N.  Y.  He  was  born  in  New  Jersey  in  1883 
and  is  a  1905  graduate  of  Stevens  Institute  of  Technology. 
He  has  been  with  the  American  Locomotive  Co.  since  1905, 
when  he   was  an   Inspector  on   building  construction. 

John  J.  Carty,  President  of  the  American  Institute  of  Elec- 
trical Engineers,  Chief  Engineer  of  the  American  Telephone 
and  Telegraph  Co.,  New  York  City,  has  been  commissioned 
Senior  Major  in  the  Signal  Officers'  Reserve  Corps  of  the 
United  States  Army.  This  is  a  special  distinction  for  it  makes 
him  the  ranking  officer  of  the  Signal  Corps  Reserve,  which  is 
to  be  organized  under  the  provisions  of  the  National  Defense 
Act.  of  June  3,  1916. 

Fred  Bennett,  for  more  than  four  years  Highway  Engineer 
of  Bexar  County,  Tex.,  of  which  San  Antonio  is  the  county 
seat,  resigned  his  office  Jan.  25  to  become  effective  not  later 
than  Feb.  10,  to  become  one  of  the  members  of  the  firm  of 
Julian  C.  Feild  &  Co.,  Consulting  Engineers,  Denison,  Tex. 
Mr.  Bennett  was  associated  with  Julian  C.  Feild  during 
1910-11  during  the  building  of  the  Denison  road  system,  after 
which  he  went  to  San  Antonio  to  become  Highway  Engineer 
for  Bexar  County.  During  his  incumbency  in  that  position  he 
built  the  Bexar  County  highway  system  at  a  cost  of  slightly 
over  $1,500,000,  and  since  the  completion  of  the  road  system 
has  inaugurated  an  effective  maintenance  system  for  the 
county  roads. 

A.  L.  Humphrey,  M.  Am.  Soc.  M.  E.,  First  Vice-President 
and  General  Manager  of  the  Westinghouse  Air  Brake  Co., 
Pittsburgh,  Penn.,  has  been  elected  President  of  the  Union 
Switch  and  Signal  Co.,  in  accordance  with  merger  proceedings 
of  the  two  companies.  Hereafter  he  will  assume  the  executive 
work  of  both  companies.  He  was  born  in  Erie  County,  New 
York,  but  his  boyhood  was  spent  in  Iowa,  where  he  received 
a  common  school  education.  At  22  years  of  age  he  organized 
a  machine  shop  and  foundry  at  Seattle,  Wash.,  which  has  since 
developed  into  the  Moran  Iron  Works.  Next  he  became  a 
Division  Foreman  on  construction  of  the  Mojave  division  of 
the  Central  Pacific  R.R.  Afterwards  he  was  Master  Mechanic 
and  Superintendent  of  Motive  Power  of  the  Colorado  Midland 
Ry.  He  joined  the  Westinghouse  Air  Brake  Co.  in  1903  as 
Western  Manager,  leaving  the  office  of  Superintendent  of 
Motive  Power  of  the  Chicago  &  Alton  R.R.  He  was  made 
General  Manager  in  1915  and  Vice-President  in  1910. 
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J.  D.  Allen,  a  civil  engineer  of  Chicago,  111.,  died  Jan.  17  at 
Tuscola,  111.,  where  he  had  been  assisting  the  County  Surveyor 
on  the  Altaw  drainage  project. 

Robert  Sherrard  Orr,  Assoc.  Am.  Inst.  E.  E.,  Vice-President 
and  General  Manager  of  the  Duquesne  Light  Co.,  Pittsburgh, 
Penn.,  died  Jan.  28,  aged  49  years.  He  was  born  in  Clarion 
County,  Pennsylvania,  and  educated  at  the  public  schools  and 
at  Washington  and  Jefferson  College,  where  he  was  graduated 
in  1891.  He  was  a  school  teacher  in  Allegheny  until  1904, 
when  he  became  General  Conti'acting  Agent  of  the  Allegheny 
County  Light  Co.  He  was  soon  made  General  Superintendent 
and  in  1914,  General  Manager. 

Eugene  L..  Hurley,  Assistant  to  the  Valuation  Engineer  of 
the  New  York  Central  R.R.  Lines  East  of  Buffalo,  died  on 
Jan.  6,  as  the  result  of  an  operation.  He  was  born  in  Rahway, 
N.  J.,  Aug.  4,  1875.  He  was  graduated  from  Rutgers  College 
and  entered  the  services  of  the  New  York  Central  &  Hudson 
River  R.R.  in  March,  1900,  as  Assistant  Engineer,  Mainte- 
nance-of-Way  Department.  In  1911  he  had  direct  supervision 
of  the  forces  engaged  in  the  so-called  Swain  valuation  of  the 
Lines  East  of  Buffalo,  and  in  1913  he  joined  the  present  valu- 
ation  forces. 

Frank  Gilbert,  a  noted  engineer  of  Montreal,  Que.,  died  on 
Jan.  23,  in  his  70th  year.  Early  in  life  he  became  a  member 
of  the  firm  of  E.  E.  Gilbert  &  Sons,  engineers  and  contractors, 
known  also  as  the  Gilbert  Blasting  and  Dredging  Co.  and  the 
Canada  Engine  Works.  On  the  death  of  his  father  he  became 
the  senior  partner.  This  company  was  the  first  in  Canada  to 
introduce  the  chain  tug  for  submarine  drilling.  It  executed 
important  and  difficult  pieces  of  engineering  work  in  connec- 
tion with  the  St.  Lawrence  canal  system.  Mr.  Gilbert  is 
survived  by  his  widow,  one  son  and  one  daughter. 

Richard  B.  Dole,  Chemist  in  Water  Resources  Branch  of 
the  United  States  Geological  Survey,  died  Jan.  21,  at  his  home 
in  Washington,  D.  C.  He  was  born  in  Portland,  Maine,  May 
8,  1880,  and  was  graduated  from  the  Portland  High  School  in 
1898.  In  1902  he  received  the  degree  of  Bachelor  of  Arts, 
magna  cum  laude,  from  Bowdoin  College,  and  in  1903  he  took 
a  graduate  course  in  chemistry  at  the  Massachusetts  Institute 
of  Technology.  In  June,  1903,  he  was  appointed  engineering 
aid  in  the  United  States  Geological  Survey;  he  was  succes- 
sively aid,  assistant  hydrographer,  assistant  engineer,  assist- 
ant chemist,  and  chemist  in  the  Water  Resources  Branch.  He 
was  a  member  of  many  societies  and  wrote  many  reports  and 
papers  on  the  quality  of  waters,  including  a  chapter  on  water 
for  industrial  purposes  in  the  "Manual  of  Industrial  Chemis- 
try" by  Rogers  &  Aubert.     A  widow  survives  him. 

John  Fletcher  Moffett  died  at  a  private  hospital  in  New 
York  City  Jan.  28.  He  was  taken  ill  with  the  grip  early  in 
the  month  and  complications  developing  he  was  removed  to 
the  hospital  on  Jan.  16.  He  was  born  Apr.  15,  1841.  He  went 
to  Watertown,  N.  Y.,  as  a  young  man  and  entered  the  Water- 
town  Bank  and  Loan  Co.,  where  he  continued  until  1882,  when 
he  associated  himself  with  Frank  A.  Hinds  and  Henry  C. 
Hodgkins,  Civil  Engineers,  under  the  firm  name  of  Hinds, 
Moffett  &  Co.  In  1885  Mr.  Hinds  retired  and  the  firm  became 
Moffett,  Hodgkins  &  Clarke.  The  firm  engaged  in  the  con- 
struction of  railroads,  water,  gas  and  electiic  plants  in  all 
parts  of  this  country  and  Canada.  Mr.  Moffett  disposed  of  his 
last  water,  gas  and  electric  properties  about  four  years  ago. 
Of  his  former  partners  H.  C.  Hodgkins,  of  Syracuse,  N.  Y., 
and  C.  T.  Moffett,  his  son,  of  New  York,  survive.  He  is  also 
survived  by  his  son  Earl  M.  Moffett,  of  Wilmington,  Del.,  and 
three  daughters. 

I      ENGINEERING  SOCIETIES     | 

OREGON  SOCIETY  OP  ENGINEERS. 

Feb.   5.     Annual   meeting  in  I'ortland.     Secy.,  Orrin   E.   Stan- 
ley, P.  O.  Box   973,  Portland,  Ore. 

AMERICAN   ROAD   BUILDERS'    ASSOCIATION. 

Feb.    5-9.      Eighth    National    Good    Roads    Show,    in    Boston, 
Mass.     Secy.,  E.  L.  I'owers,   150  Nassau  St.,  New  York  City. 
NATIONAL  LIME  MANUFACTURERS'   ASSOCIATION. 

Feb.   6-7.      Annual   meeting  in   New   York   City.      Secy.,   F.   K. 
Irvine,   537   Soutli   Dearborn   St.,   Chicago. 

AMERICAN  INSTITUTE  OF  ELECTRICAL  ENGINEERS. 
Feb.    7-9.      Midwinter   convention    in   New   York    City.      Secv.. 
F.  J.  Hutchinson,  33  West  39th  St.,  New  York  City. 

MINNESOTA  SURVEYORS'   AND   ENGINEERS'    SOCIETY. 
Feb.    7-9.      Annual    meeting    in    Minneapolis.      Secy.,    W.    F. 
Rosenwald,  Shubert  Bldg.,  St.  Paul. 


TENTH    CHICAGO   CEMENT    SHOW. 

Feb.     7-15.       In     Chicago.       Under     management     of    Clement 
I'roducts  Exhibition  Co.,  210  South  La  Salle  St.,  Chicago. 
AMERICAN  CONCRETE  INSTITUTE. 

Pel),    x-io.      In   Chicago  at  La  Salle.     Secy.,   H.   D.   Hynds.    30 
Broad   St.,   N.   Y. 
AMERICAN  ASSOCIATION  OF   ENGINEERS. 

Feb.  8-10.     In  Chicago  at  the  Hotel  La  Salle. 
NATIONAL  BUILDERS'   SUPPLY   ASSOCIATION. 

Feb.     12-13.       In    Chicago    at    Sherman.       Secy.,    L.    F.    Des- 
mond, 1211  Chamber  of  Commerce,  Chicago. 
ARKANSAS   ENGINEERING  SOCIETY. 

Feb.   13-14.     Annual   meeting  in  Little   Rock.     Secy.,   Wm.  J. 
Parkes,  Pine  Bluff,  Ark. 
INDIANA    SANITARY    AND    WATER-SUPPLY    ASSOCIATION. 
Feb.    14-15.      Annual    meeting    in    Indianapolis.      Secy.,   W.    F. 
King,  Indianapolis,  Ind. 

WISCONSIN  ENGINEERING  SOCIETY. 

Feb.    15-16.      At   Madison,    Wis.      Secy.,   L.    S.    Smith,    939   Uni- 
versity Ave.,   Madison,   Wis. 

AMERICAN   INSTITUTE   OF   MINING   ENGINEERS. 

Feb.    19-22.      Meeting    in    New    York    Citv.      Secy.,    Bradley, 
Stoughton,   29  W.   39th  St.,  New  York  City. 
SOUTHWESTERN   CONCRETE   ASSOCIATION. 

Feb.    19-24.      Southwestern    Concrete    Show    in    Kansas    Citv, 
Mo.     Address  Chas.  A.  Stevenson,  1413  W.   10th  St..  Kansas 
City. 
CONNECTICUT  SOCIETY  OF  CIVIL  ENGINEERS. 

Feb    20-21.      Annual    meeting   in    New   Haven    in   Mason   Lab- 
oratory.    Secy.,  J.   F.  Jackson,   New   Haven. 
IOWA    STATE    DRAINAGE    ASSOCIATION. 

Feb.  20-21.     Meeting  in  Fort  Dodge.     Secy..  M.  F.  P.  Costelloe, 
Ames. 
IOWA  ENGINEERING  SOCIETY. 

Feb.   21-23.     Annual  meeting  in   Ames.     Secy.,   J.   H.   Dunlap, 
Iowa  City. 

The  Louisiana  EnsinecrinK  Society,  at  the  annual  meeting 
on  Jan.  13,  elected  the  following  officers:  President,  A.  T. 
Dusenbury;  vice-president,  John  Klorer;  treasurer,  Ole  K. 
Olsen;  secretary,  W.  T.  Hogg. 

The  AVestern  Paving  Brick  ]>Ianu£acturer.s»  Association,  at 
the  annual  meeting  Jan.  19  and  20  in  Kansas  City,  elected  the 
following  officers:  President,  A.  W.  Shulthis;  vice-president, 
H.  J.  Huiskamp;  treasurer,  Frans  Janssen;  secretary.  G.  W. 
Thurston,  Kansas  City,  Mo.  Several  papers  were  presented 
and  a  lunch  was  given  at  the  Baltimoie  Hotel. 

The  Nebraska  Association  of  members  of  the  American 
Society  of  Civil  Engineers  was  organized  on  Jan.  5  at  Lincoln, 
at  which  time  the  following  officers  were  elected:  President, 
Frank  C.  Darrow,  engineer  maintenance-of-way,  Burlington 
R.R. ;  vice-presidents,  Adna  Dobson  and  George  L.  Campen; 
secretary.  Homer  V.  Knouse,  constructing  engineer.  Metro- 
politan Water  District  of  Omaha,  Omaha,   Neb. 

Albany  Society  of  Civil  Engineers. — The  annual  meeting 
and  dinner  was  held  on  the  evening  of  Jan.  23  at  Keeler's 
Hotel,  Albany,  with  over'  100  members  in  attendance.  Mr. 
Robert  E.  Horton  was  the  Toastmaster.  Among  the  after- 
dinner  speakers  was  William  R.  Hill,  former  President  of  the 
Society,  who  gave  an  interesting  resume  of  the  history  of  the 
Society  and  also  of  the  early  history  of  the  Ainerican  Society 
of  Civil  Engineers,  which  showed  that  for  a  long  time  in  its 
early  years  the  National  society  had  little  larger  membership 
than  the  Albany  society  had  at  a  similar  age. 

The  Indiana  Engineering  Society  at  its  recent  annual 
meeting,  reported  in  "Engineering  News,"  Jan.  25,  elected  the 
following  officers:  President,  C.  F.  Harding,  Professor  of 
Electrical  Engineering,  Purdue  University;  vice-president,  W. , 
H.  Insley;  secretary,  Charles  Brossmann,  Indianapolis.  Reso- 
lutions were  passed  favoring  the  preparation  of  a  bill  for 
licensing  structural  engineers,  or  having  the  architects'  bill 
changed  to  include  the  engineers.  Other  resolutions  favored 
preparing  a  bill  to  increase  the  compensation  of  county  sur- 
veyors and  to  raise  the  requirements  to  five  years'  practical 
experience  or  three  years  in  an  engineering  school  and  two 
years'  practice. 

American  AV^ood  Preservers'  Association — The  thirteenth 
annual  meeting  was  held  in  New  York  City,  Jan.  23,  24  and  25. 
The  report  of  the  secretary-treasurer  showed  a  net  gain  in 
membership  during  the  year  of  24.  The  total  membership  is 
now  about  300.  The  report  of  the  Committee  on  Terminology, 
giving  definitions  and  descriptions  of  all  the  more  common 
methods  of  timber  preservation,  was  read  and  adopted.  This 
report  gives  an  excellent  summary  of  timber-preservation 
methods.  The  Committee  on  Specifications  for  the  Purchase 
and  Preservation  of  Tieatable  Timber  presented  a  14-page 
report  outlining:  (a)  Fundamental  principles;  (b)  selection  of 
treatable  timber;  (c)  preparation  of  timber  for  treatment;  (d) 
tieatment  of  timber.  This  report  contains  a  number  of 
changes  to  be  included  in  the  association's  "Manual."  The 
report  of  the  Committee  on  Promotion  and  Publicity  advo- 
cated more  individual  activity  and  more  general  advertising 
of  treated  timber.  The  Committee  on  Service  Tests  of  Ties 
and  Structural  Timber  presented  a  valuable  and  systematic 
collection  of  data,  of  which  a  detailed  analysis  was  presented 
by  R.  H.  Hicks,  Engineer  of  Forest  Products,  Forest  Products 
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Ijaboratoi'y,  Madison,  Wis.  Tho  rcixirt  of  the  Coiuinitten  on 
I'liuil  Opoiation  dealt  willi  inothods  of  inoasurinK  tho  quantity 
uf  pi'esorvativ(>s  used  and  of  (IftfrnilninK  tht'  voliiiiui  in  u 
chargt'  of  tiles,  poles  or  piles,  with  plant  rot'ords  and  ways 
and  the  moans  for  redueinK  fuel  eonsunipl  ion.  Detailed  nx'th- 
ods  of  <heniioal  analysis  of  different  wood  preservatives  ■ne 
given  in  the  G.'i-page  report  of  the  Conunittee  on  Preseiva- 
tivos.  This  report  was  supiileniented  by  a  minority  rci)ort  of 
the  subcommittee  B  on  creosote  and  coal-tar  oils,  which  took 
i.ssue  with  tho  conclusions  of  the  majority  report  on  these 
preservatives.  AftiM-  nuieh  discussion  the  majority  report  was 
adopted.  The  reports  of  the  Committees  on  Wood-Klock  Pav- 
ing and  the  accompanyinK  discussion  are  given  elsewhere  in 
this  issue.  Two  paptMs  illustrated  by  lantern  slides  were 
read,  one  on  the  "Grouping  of  Ties  for  Treatment"  and  the 
other  on  "Bad  and  Good  Handling-  of  Wood."  The  piincipal 
oflicers  elected  for  the  ensuing  year  ai-e:  President,  John 
Foley,  Forester,  I'enns.vlvania  U.K.,  Philadelphia,  Penn.;  .Seere- 
tai-y-Treasurer,  F.  J.  Angier,  Superintendent  of  Tiniber-Tr(>at- 
ing-  I'lants,  Baltimore  &  Ohio  R.R.,  Baltimore,  Md.  It  was 
voted  to  holil  the  next  annual  meeting-  at  Chicago,  111. 


AlTTOM.\TlC    VVATlOlt    UIOOUI.ATOK    AND    MlOTKIi 

from  1  to  20  gal.  of  water.  In  the  accompanying  flKure,  the 
left  view  shows  guard  and  sprocket  wheel  on  shaft,  operating 
l{>vor  in  upper  right  corner;  inlet  or  suction,  automatic  valve 
and  i-eg-ula  ting-  dial  on  the  left.  The  i-ight  view  shows  the 
i-everse   side,   j)late   renioved,   disclosing-   interior. 


Appliances   and   Materials 
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AViiter  Heater  for  Concrete  AVork 

The  heater  for  water  used  in  making  concrete  or  mortar 
in  winter,  shown  in  the  accompanying  view,  is  a  heavy  steel 
salamander  containing  a  triangular  coil  of  100  ft.  of  1-in. 
pipe.  The  heater,  which  is  24  in.  square  and  4  ft.  high  over 
all,  may  be  filled  with  soft  coal,  coke  or  wood,  as  may  be  most 
convenient.  The  coil  is  self-draining  and  has  the  lower  end 
fitted  for  a  hose  connection,  while  the  upper  end  is  fitted  with 
a  cock.     Both  ends  project   through  the  side  of  the  heater  or 


WATER   HEATER   FOR   COLD-WEATHER   CONCRETING 

salamander.  The  device  will  deliver  a  steady  stream  of  water 
at  a  temperature  suitable  for  use  in  zero  weather.  The 
heater,  which  has  been  used  by  a  number  of  contractors,  is 
made   by   the   C.    A.    Londellus    &    Sons    Co.,    84  7    West    63d    St., 

Chicago. 

*  *      * 

Concrete  Roofing  Tiles 

The  Walter  concrete  roofing  tile  is  being  introduced  in 
Chicago,  mainly  for  residences  and  small  buildings,  and  also 
for  industrial  buildings.  The  tiles  are  8x12  in.,  -with  corru- 
gated surfaces  that  interlock,  and  have  lugs  by  -which  they 
are  hooked  to  strips  spaced  12  in.  c.  to  c.  They  are  made  by 
the  Chicago  Concrete  Roofing  Tile  Co. 

*  *      * 

Water  Regulator  and  31cter  for  Concrete  Mixer 
An  automatic  water  regulator  and  meter  to  be  attached  to 
concrete  mixers  has  been  put  on  the  market  by  the  Anderson 
Meter  Co.,  Providence  Building.  Duluth,  Minn.  It  has  been 
successfully  used  during  the  past  season  on  w^ork  in  tliat  city. 
The  device  is  in  effect  a  centrifugal  pump  with  metering  at- 
tachment. It  can,  therefore,  be  used  either  as  a  pump,  when 
motor  driven,  to  fill  tanks,  sprinkle  concrete,  etc.,  or  as  a 
regulator  of  the  supply  to  the  mixer.  It  is  operated  by 
throwing  the  lever  shown,  the  process  thereafter  being  auto- 
matic. Desired  amounts  of  water  can  be  set  on  the  gage  and 
the  regulator  cuts  off  at  the  proper  point.  The  device  -weighs 
about    75    lb.,   is   12-in.    diameter   and    can    gage    automatically 


Steel    Shores    for   Concrete   Forms 

The  Gomco  adjustable  shoi-e  used  for  supporting  formwork 
in  concrete  consti'uction  consists  of  two  steel  pipes  telescop- 
ing each  other.  The  2-in.  lower  section  is  4*/^  ft.  long,  with 
a  broad  base  screwed  to  the  bottom,  while  its  top  is  fitted 
with  a  lever  device  for  raising  and  adjusting  the  li^-in. 
iipper  pipe  and  a  gripping  device  for  holding  this  pipe  at  any 
position.  A  releasing  collar  allows  dropping  the  upper  section 
of  pipe  about  %  in.  to  clear  the  load;  this  enables  the  locking 
dogs  to  be  released  and  the  pipe  lowered  into  the  larger  pipe. 
The  upper  pipe  is  ordinarily  9  ft.  long.  Its  top  may  be  fitted 
with  a  flat  head  or  -w^ith  a  forked  head  to  receive  a  timber 
of  the  formwork.  Special  flaring  or  Y-heads  may  be  fitted 
al:;o  to  give  ample   bearing  support  under  heavy  beams. 

To  avoid  the  use  of  -wood  side-bracing  for  forms  of  heavy 
beams,  where  rigidity  is  an  important  feature,  malleable-iron 
lirackets  can  be  attached  to  each  end  of  this  Y-head  and  a 
2-in.  vertical  channel  slipped  through  this.  The  channels  are 
adjusted    to    the    desired    height    and    locked    by    dogs    in    the 


TELESCOPIC  STEEL  SHORES  SUPPORTING  FORMS 

brackets.  They  bear  against  the  side  of  the  form  and  have 
seats  for  a  timber  to  carry  the  ends  of  the  intermediate  joints. 
The  accompanying  view  shows  these  steel  telescopic  shores 
in  use  in  the  construction  of  an  eight-story  -warehouse  of 
reinforced  concrete  in  New  York  City.  The  shores  and  fittings 
are  manufactured  by  the  Gemco  Manufacturing  Co.,  ]\I-lwnu- 
kee.   Wis. 
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Old  Ohio  River  Bridge  at  Louisville — Nearly 

Fifty  Years  in  Service 


Modernization  is  about  to  destroy  a  landmark  of  bridge 
engineering,  the  Louisville  bridge  across  the  Ohio  River 
between  Louisville,  Ky.,  and  Jeffersonvillc,  Ind.,  used  by 
the  Pennsylvania  Lines  West  of  Pittsburgh.  Its  larger 
part  consists  of  spans  of  the  long-obsolete  Fink  type. 
It  is  one  of  the  few  surviving  railway  bridges  having 
cast-iron  members.     It  has  been  continuously  in  railway 


The  bridge  is  practically  a  mile  long  (5250  ft.).  It 
consists  of  a  long  succession  of  deck  spans  of  the  truss- 
rod  type,  originated  by  Fink,  in  spans  up  to  245  ft.  5  in., 
and  two  through  channel  spans  of  Warren  type  with 
vertical  liangers  and  subtie  system.  Its  top  choi'ds  are 
of  cast  iron — octagonal  with  a  round  central  hole,  the 
ends  squared.     Its  bottom  chords  and  tension  diagonals 


FIG.  1.  AN  EARLY   1 'i  1()T(  )<  MiAI'H  OP  THE  OLD  LOUISVILLE  BRIDGE,   COMPLETED  IN  1870 

One  of  the  unsymmetiical  Fink  spans,  12  panels,   180  ft.  long,   is   seen    in    the    foreground;    the    nearer   through   span   Is   the 

400-ft.  Indiana  Channel  span 


service  for  47  years  and  now  is  not  worn  out,  but  is 
forced  into  the  scrap  heap  by  the  increase  of  railwa.y 
loads  and  the  need  for  a  second  track. 

In  1872,  two  years  after  the  completion  of  the  Louis- 
ville bridge,  Albert  Fink,  in  writing  the  Chief  Engineer's 
final  re])()rt,  said :  "The  bridge  has  .  .  .  stood 
during  that  time  as  severe  a  test  as  it  can  ever  be  sub- 
jected to.  Experience  so  far  has  not  developed  any  defect 
either  in  plan  or  execution." 

The  bridge  has  stood  since  that  early  day  the  test  of 
modern  railway  traffic,  far  more  severe  than  any  foreseen 
by  Fink.  Engineers  of  the  present  day  will  readily  grant 
that  it  has  proved  itself  remarkably  durable  and  that  it 
bears  testimony  to  the  excellent  work  of  the  bridge 
engineers  of  half  a  century  ago. 

In  its  47  years  of  service  the  bridge  has  required 
practically  no  repairs  and  no  reconstruction  or  replace- 
ment except  in  the  floor  system.  It  has  had  only  three 
coats  of  paint  since  its  first  field  painting. 


are  of  eye-bars,  and  its  posts  and  compression  diagonals 
of  Phoenix  columns. 

Fig.  1  shows  the  bridge  as  it  was  built,  and  as  the 
larger  part  of  the  structure — it  is  in  process  of  replace- 
ment— still  appears  today.  The  Portland  Canal  draw 
at  the  Louisville  end  (see  span  diagram.  Fig.  2)  was 
replaced  15  years  ago  by  a  "modern"  Pratt  truss  draw, 
which  except  for  the  difference  in  type  and  make-up  looks 
as  old  now  as  the  rest  of  the  bridge. 

The  deck  spans  are  typified  in  all  details  by  the 
longest,  the  245-ft.  5-in.  spans  of  16  panels,  Fig,  3. 
However,  there  are  10-panel  and  12-panel  spans  also, 
and  their  webbing  necessarily  is  unsymmetrical  (see  near 
span  in  Fig.  1 ) .  The  sketches  in  Fig.  4  give  the 
arrangement  of  posts  and  truss  rods.  The  50-ft.  approach 
spans  have  four  panels,  the  210-ft.  spans  16  panels  like 
the  longer  ones. 

Cast-iron  arch  floorbeams  with  iron  tie-rods  are  a 
special   feature   of   these   Fink   spans.      Their   form    is 
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c'ciirly  apparent  froin  i1k>  cross-soction  in  Fij^.  .'5.  Tli(> 
(•11(1  of  llu*  lloorlK'ain  t'onns  llie  coiiiuH'tion  block  between 
])ost  and  top  cbord,  and  tlie  lloorbcams  tboniselves 
eonstitute  also  tjie  upper  struts  of  the  sway  system. 
Therefore,  although  the  lloor  loads  today  are  being  carried 
by  steel  tloorbeams  (placed  t^i  years  ago),  the  old  cast- 
iron  tloorbeams  are  still  in  place.  The  lower  struts  of 
the  sway  bracing  are  also  cast-iron  members. 

In  their  20  years*  service  the  cast-iron  tloorbeams 
gave  some  trouble.  Their  tie-bars,  originally  shrunk  on, 
tended  to  become  loose — it  was  believed  because  of  wear 
at  the  pins.     Some  of  them  were  reshrunk,  while  others 


girder  yet  (•()m|)lete(l  in  America"  and  from  the  heavy 
sections  re(piirc(l  in  the  individnal  members.  The  posts, 
Pluenix  columns,  range  from  Si/o  to  17  in.  in  diameter 
and  lia\c  sectional  areas  from  5.7  to  GO  s(i.in.  Members 
of  double  tli(>  latter  size  might  have  been  beyond  the 
manufacturing  resources  of  the  day,  ami  in  any  case  the 
details  of  their  connection  to  the  eye-bars  would  have 
been  very  difficult.  Probably  the  same  is  true  of  the 
cast-iron  top  chords,  octagonal  sec'tions  of  14  in.  in 
diameter,  with  central  circular  hole  giving  1-  to  1V2-'"- 
Ihickness  of  iron. 

The  duplex  truss  construction  (see  the  cross-section 
in  Fig.  7,  which  shows  the  complete 
independence  of  the  component  trusses) 
presented  an  interesting  difficulty. 
It  was  necessary  to  connect  the  com- 
ponent trusses  together  and  at  the 
same   time   make   each   carry   its   own 

lO-Ponel  Span 


IE- Panel  Span 


FIG.    3.      FINK   DECK   SPAN  OF   16   PANELS.   LOUISVILLE   BRIDGE 


FIG.  4.     DIAGRAMS  OF  FINK 
TRUSS   SPANS 


were  fitted  with  turubuckles.  After  many  years  one  of 
the  arches  broke  on  account  of  loose  tie-bars;  it  was  not 
strong  enough  as  a  beam  to  carry  the  stringer  load. 

In  1891  the  cast-iron  tloorbeams  in  all  the  deck  spans 
were  displaced  by  steel  (that  is,  put  out  of  service,  though 
left  in  position).  A  pair  of  shallow  plate-girders  was 
set  at  each  floorbeam,  a  girder  on  either  side  of  the  arch, 
with  ends  resting  on  the  top  chords  of  the  trusses. 

Wooden  Stringers  in  Service  25  to  35  Years 
The  original  stringers  throughout  the  bridge,  on  the 
through  spans  as  well  as  the  deck  spans,  were  pairs  of 
8xl6-in.  white-pine  timbers.  As  they  rotted  out,  they 
were  replaced  by  yellow-pine  timbers  of  the  same  size. 
Some  time  after  the  floorbeam  replacement  on  the  deck 
s-pans,  however,  a  start  was  made  in  putting  in  steel 
I-beam  stringers.  The  stringers  of  the  two  through  spans 
and  the  six  deck  spans  between  were  replaced  by  steel 
in  1895  and  1896.  Ten  years  later  the  remaining  spans 
were  equipped  similarly. 

In  general,  the  durability  of  the  timber  was  very 
.'^•atisfactory.  The  early  failure  of  the  wooden  stringers 
was  due  largely  to  rotting  and  crushing  at  the  ends, 
where  they  rested  on  the  floorbeams.  This  rotting  and 
the  liability  to  fire  were  the  reasons  for  the  substitution. 

Double-Truss  Construction  of  the  Through  Spans 
The  two  through-truss  spans  are  most  remarkable  for 
their  duplex  construction.  Each  side  or  truss  is  made 
up  of  two  identically  equal  trusses  set  close,  side  by 
side.  Why  this  was  necessary  may  be  gathered  from  the 
fact  that  in  1870  the  400-ft.  span  was  "the  longest  truss 


weight  and  take  a  true  half-share  of  the  floor  load.  Th( 
former  requirement  was  met  by  erecting  the  two  trusses 
separately : 

The  trusses  on  either  side  of  the  roadway  are  now  securelv 
connected  by  bolts  and  struts;  but  before  being  thus  con- 
nected each  was  allowed  to  support  its  own  weight,  and 
assume  its  natural  camber,  uninfluenced  by  any  connection 
with  its  neighbor.  By  this  precaution  the  possibility  of  undue 
strains  from  inaccuracy  of  -workmanship  was  avoided. 

It  is  of  interest  to  note  that  when  thus  swung  independ- 
ently no  perceptible  difference  could  be  observed  in  the 
camber  of  the  four  trusses,  which,  while  supporting  each  its 
own  weight,  were  bolted  together  -without  reaming  or 
chipping. 

The  connection  by  cast-iron  separator  "struts"  is  in- 
dicated in  Figs.  7  and  8.  In  the  bottom  chord  it  occurs 
at  the  ends  only,  but  the  floorbeam  connections  also  serve 
as  spacers. 

The  second  problem,  equal  division  of  the  floor  loads, 
was  solved  by  help  of  the  truss-rod  construction  of  the 
double  12-in.  I-floorbeams.  The  pair  of  I's  was  extended 
under  both  trusses  and  connected  to  both  by  similar  sets 
of  hangers;  and  the  trussing  eye-bars  were  connected  to 
the  I-beams  in  the  center  line  between  the  two  trusses. 

This  method  of  connection  appears  to  have  sufificed 
for  equal  liA^e-load  distribution  so  far  as  the  major 
members  of  the  trusses  are  concerned  ;  the  truss  separators 
would  help  to  prevent  unequal  deflection.  But  at  the 
subhangers  the  equal  distribution  of  the  single  panel  load 
to  the  hanger  bars  was  not  secured,  apparently.  At 
any  rate  a  system  of  equalizer  levers  was  put  in  at  these 
points  20  years  ago,  which  divides  the  load  equally  among 
the  individual  hanger  bars  of  the  two  trusses. 
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A  few  details  of  the  truss  construction  are  reproduced 
in  Fig.  8.  The  general  drawing,  Fig.  7,  shows  the  form 
of  the  portal  and  sway  systems — all  cast  iron. 

A  prominent  feature  of  the  through  spaus  is  found 
in  the  eye-bars.  The  thinnest,  which  occur  in  the  second 
panel,  are  only  §^  in.  thick  in.  the  body  (all  the  bars 
are  6  in.  wide.  The  heads  of  the  bars  are  thickened, 
however,  so  that  they  possess  lower  bearing  pressure  and 
better  resistance  to  dishing  in  the  head  than  might  be 
expected  from  the  dimensions  of  the  bars.  The  heads 
were  forged  separately  and  welded  to  tlie  body  of  the  bar. 

The  stiff  diagonals  in  the  middle  panel  are  supple- 
mented by  eye-bars  extending  alongside.  This  provides 
for  counter  stresses.     Fig.  7  does  not  show  these  counter 


have  with  this  loatl  [2600  lb.  per  lin.ft.]  a  strain  of  from 
7000  to  8000  lb.  per  sq.in.;  while  the  bottom  chords  of  these 
spans,  and  the  main  system  of  the  suspension  trusses,  which 
rarely,  if  ever,  are  subjected  to  the  calculated  maximum 
strain,  are  proportioned  for  a  strain  of  12,000  lb.  per  sQ.in. 
The  other  tension  members  of  the  bridge  are  proportioned  for 
intermediate  strains,  7000  lb.  being  the  least  and  12,000  lb. 
the  greatest  strain  with  a  full  load. 

The  iron  in  the  bridge  (other  than  cast)  was  wrought 
iron  of  "not  less  than  60,000  lb.  per  sq.in.  breaking 
strength." 

On  this  point  of  strength,  howevei",  interesting  figures 
were  obtained  by  J.  C.  Bland,  Engineer  of  Bridges,  Penn- 
sylvania Lines  West  of  Pittsburgh,  in  connection  with  an 
analysis  of  the  entire  bridge  in  1901,  made  to  fix  the 
maximum  loading  that  could  be  used.  Of  the  G-in.  eye-bars 


FIG. 


5.    ERECTION    OF    ONE    OF    THE    FINK    DECK    SPANS  OF  THE  LOUISVILLE  BRIDGE 
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ties,  which  indicates  the  possibility  that  they  were  added  forming  the  lower  chord  of  the  trussed  fioorbeams  of  the 

after  the  original  plans  had  been  drawn.  through  spans,  four  were  selected  at  random,  taken  out. 

The  only   alterations   made  in   these   two  spans  since  and  subjected  to  full-size  test.    The  results  were : 
construction  were  installing  hanger  equalizers  and  pro-  Maximum 

.,T,  L    ■  o  i-i  ^       £    II,  Elastic  Lmut  Strcnsitii, 

vidmg  steel  I-beam  stringers,     home  adjustment  ot  the  Test  Span         Lb.  per  sq.in.    Lb.  per  Sq. in. 

expansion  rollers  was  required,  when  these  Avere  found  ^ ^^0[^-  29.380  46,340 

to  have  grooved  into  their  bed  plates  and  rusted  fast,  i.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'..'.'. 400ft.  33,320  34.835 

T^.x.^    .^.r^   t)-,.,T.ooi-..  .    M  »rr.i^T,T  .T  Notc.     Tcsts  1 ,  2  Ettd  4  bfoke  iu  the  head.    Test  3  broke  in  the  body  of  the  bar, 

\  OADS  AND  b  rUKSSK.S  ,  MATKKI.VL  ,2i  in.  from  pin  center. 

The  bridge  was  Oesigned  to  carry  a  rolling  load  of  Deflection  and  Camber 

2600  lb.  per  lin.ft.     The  present-day  loads  are  probably  i^^  trusses  of  the  bridge  were  cambered,  the  amount  of 

somewhat  more  than  50%  higher.     However,  the  original  ejection  camber  being  such  as  to  bring  each  si)au   into 

unit  stresses  were   low,   and   this  accounts  for  the   fact  ^:|i.aight  condition  under  full  live-load.     The  flexibility 

that  the  bridge  has   not  been   fatally  overloaded  before  ^f  ^fg  pjj-,].  trusses  appears  to  have  been   rather  high, 

this.    Concerning  the  unit  stresses,  Mr.  Fink  said:  .^g  j^ight  be  judged  from  their  shallow  proportions  and 

The  factor  of  .safety  in  the  cast-iron  chords  is  from  6  to  7.  |j^g  sHo-ht  inclination  of  the  longest  truss  eye-bars.     The 

and  in  the  wrought-iron  braces  from  5  to  6,  by  Hodgkinson's  f  -r^-    i  ,-,  ,  r    so.     c    •        •       i         n'     „r^^-.    +..„+».! 

foi.j„uia.  longest  Fmk  spans,  245  ft.  5  m.  m  length,  were  tested 

The  strain   in  the  wrought-iron  tension  members  is  varied  under  a  train  of  four  locomotives  Weighing  200  toilS ;  the 

according   to   their   position   and   duty;    for   example,    the    sus-  „„+„„    deflection    Was    IS/    in.    and    the    quarter-point    de- 
pension  and  small  truss-bars  of  the  channel  spans,  which  are  .  . 

subjected   to   a   maximum   load   at    the   passage    of   each   train,  flection    lyj.    m. 
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FIG. -7.    INDIANA  CHANNEL  SPAN  OF  LOUISVTLLK  URIDGK 

As  to  the  deflections  of  llie  through  spans,  no  statement 
is  foiind,  but  these  may  be  judged  from  the  amount  of 
camber  built  in.  This  camber  was  provided  by  making 
each  member  shorter  or  longer  by  the  amount  it  would 
extend  or  compress  under  maximum  load.  "In  fixing 
the  amount  of  camber  for  each  span,  the  design  has  been 
to  make  it  such  that  under  a  maximum  load  the  span 
would  be  straight."  But  for  the  Fink  trusses  the  camber 
was  put  in  "by  calculating  the  length  of  the  chains  for 
a  length  of  post  less  than  the  true  length  by  the  ordinate 
at   that   point." 

The  camber  of  the  two  channel  spans  is  given  as  2i/^ 
in.  for  the  4()0-ft.  span  and  314  in.  for  the  370-ft.  span. 
The  difference  presumably  is  due  to  settlement  of  the 
falsework. 


•\f — ■ : 


V-IO''>\ 


Construction  of  the  bridge  began  in  1867.  Erection 
of  the  superstructure  was  started  May,  ]868,  and  finished 
Feb.  1,  1870.  The  first  train  ran  over  the  bridge  on 
Feb.  24,  1870.  This  was  considerably  behind  time,  due 
to  two  reasons — delay  on  the  part  of  the  masonry  con- 


FIG.   6.     FALSEWORK  AND  TRAVELING  CRANES  USED  IN  ERECTING  THE  400 -FT.  THROUGH  SPAN 
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tractor  (which  led  to  the  cii<^^inecrs  completing  the  work 
by  force  account)  and  the  loss  of  the  last  steel  span  to 
be  erected.  The  construction  work  is  well  portrayed 
by  the  original  views,  Figs.  5  and  G. 

Construction  of  the  Bridge 

The  piers  all  rest  directly  on  the  river  bedrock.  A 
working  track  supported  on  G-ft.  square  cribs  36  to  40  ft. 
apart,  set  diagonally  to  the  current,  was  bolted  down  into 
wedge  fastenings  in  the  rock  by  4-in.  bolts.  All  masonry 
and  material  were  handled  on  this  track. 

Erection  of  the  Fink  spans  was  managed  with  the 
very  simple  falsework  shown  in  Fig.  5.  An  elaborate 
enveloping  falsework  and  scaffolding,  however,  was  re- 


During  tlie  life  of  the  bridge  it  was  painted  with  one 
coat  in  1877,  one  coat  in  1889  and  one  coat  in  1901,  or 
only  three  coats  during  the  47  years  from  its  completion 
up  to  date.  All  these  coats  (subsequent  to  the  erection 
coat)  consisted  of  straight  red  lead  and  oil,  without 
coloring.     The  oil  was  bought  raw  and  boiled  on  the  Job. 

The  last  coat  of  paint  was  in  splendid  condition  when 
11  or  13  years  old,  which  agreed  with  the  previous  ex- 
perience that  repainting  at  10-  or  12-year  intervals  kept 
the  bridge  in  perfect  shape  without  pitting,  flaking  or 
other  defects.  However,  the  repainting  due  about  1913 
v/as  omitted  because  plans  for  reconstruction  were  under 
Avay.  The  result  is  that,  although  the  paint  in  general 
looks  good    (though   rather  thin),   there   are   occasional 


EXPANSION       BEARING 


FLOORBEAM   AT  MAIN   PANEL    POINT 


FIG.   S.      SOME   TYPICAL  DETAILS   OF   THE  LARGE    THROUGH  SPAN 


quired  for  the  through  spans.  Upper-chord  traveling 
cranes,  as  can  be  seen  in  the  pliotograph,  handled  the 
material  for  these  spans. 

A  few  figures  of  weight  and  cost  may  be  of  interest. 
For  the  entire  bridge,  52611/^  ft.  long,  the  total  iron 
weight  is  8,869,000  lb.,  comprising  tlie  following  items: 
Cast  iron,  4,317,000  lb.;  wrought  iron,  3,245,000  lb.; 
column  iron,  914,000  lb.;  beam  iron,  393,000  lb.  In 
addition,  the  amount  of  timber  in  rail  joists  and  cross- 
ties  comprises  291,000  and  260,000  ft.  b.m.  The  weights 
of  four  lengths  of  spans  are  as  given  in  Table  1.  The 
costs  of  the  same  span  lengths  are  expressed  in  Table  2 
and  the  construction  cost  of  the  whole  bridge,  $1,653,- 
586.86,  is  itemized  in  Table  3.  The  original  estimate 
was  about  10%  lower. 


Ft. 
146 
242 
368 
596 


-Span- 


In. 
lOi 


Cast 
Iron 
101,453 
213,000 
480,953 
570,585 


TABLE  1 

Wrought 
Iron 
63,904 
180,000 
350,928 
478,022 

TABLE  2 


Column 

Iron 

6,320 

37,200 

228,473 

280,920 


Beam 
Iron 


60,694 
75,938 


Ft. 
146 
242 
368 
396 


-Span- 


In. 
lOi 


Ironwork 

$11,758 

30,056 

87,764 

107,995 

TABLE  3 


Framing  and 
Raising 
Falsework 
$450 
2.500 
5,500 
8,500 


Total 

171,677 

430,000 

1,121,048 

1,405,465 


Raising 

Span 

$700 

2,000 

4,880 

10,070 


Foundation 

Superstructure  materials 

Rai-^ing .' 

Scaffolding 

Tools  and  rigging 

Painting 

Engineering  ($45,560.97)  and  other  expenses. 


$615,702.52 

703,067.40 

114,041.75 

76,292  79 

11,135.13 

12,566.72 

120,780.55 
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FIG.    9.      TART   OF  THE   LOUTSVIT.T.K   BRIDGK   AS   IT  APPEARS  TODAY 
View   toward   lioui.sville,   .showing  Kentucky  Channel    .span 


plat'cs  where  llakiiiij^  ])at(.'hes  itulicatc  iliat  tlic  ])f()tf(ii()n 
is  about  at  an  end. 

A  most  unusual  ])roc('0(lino-  was  the  ]niintiii<r  of  the 
inside  ol'  all  I'luenix  colunin  members  in  the  bridge, 
which  was  done  a  number  of  years  ago.  Some  interior 
rusting  of  these  eolumns  liad  been  noticed  or  was  sus- 
pected, and  the  painting  was  decided  on. 

A  force  jnimp  was  used  as  tlie  i)ainting  tool.  A  hose 
from  the  pump  led  to  a  perforated  nozzle,  which  was 
inserted  into  the  column  through  a  hole  at  the  top, 
lowered  and  raised  up  as  the  spra^ying  proceeded.  The 
paint  was  practically  in  brush  condition.  Tt  sprayed 
perfectly.  The  pressure  being  high,  it  tended  to  wash 
the  metal  and  took  olf  a  certain  amount  of  rust,  which 
was  caught  with  the  excess  paint  in  a  tub  at  the  bottom. 
This  was  an  iron  oxide  paint.  It  is  still  in  good  condition 
and  has  not  lost  color  materially. 

Bridge  Shows  Great  Durability;  Few  Ekpairs 

This  bridge  has  existed  for  its  entire  period  of  life 
without  any  trouble  with  rivets  or  any  replacement  of 
rivets — an  unusual  experience  with  riveted  work. 

A  peculiar  feature  of  the  rivets  is  that  they  were 
"beveled  for  half  their  length"  to  enable  the  rivet  to  fill 
the  hole  when  upset. 

All  other  elements  of  the  structure  have  been  almost 
as  durable.  There  has  been  a  slight  amount  of  wear 
of  the  lateral  rods  where  the  two  rods  of  a  panel  cross 
and  rub  on  each  other  under  the  movement  of  the  bridge. 
This  and  the  loss  of  free  movement  at  expansion  rollers 
(of  the  through  span;  the  deck  spans  slide  on  plate 
bearings)  are  virtually  the  only  things  that  might  be 
called  wear  in  the  bridge.  There  has  been  practically 
no  pin  wear  so  far  as  is  observed  in  the  pins  already 
removed  in  the  reconstruction.  However,  one  main  pin 
in  a  Fink  span  broke  a  couple  of  years  ago  and  had  to 
be  replaced. 

The  pier  masonry  was  repainted  18  years  ago.  The 
masonry  is  today  in  perfectly  good  condition  and  is  used 
for  the  new  bridge,  the  piers  being  cut  down  to  suit. 

The  bridge  was  erected  by  the  forces  of  the  Louisville 
Bridge  Co.  (the  owner).  The  ironwork  was  fabricated 
by  the  Louisville  Bridge  and  Iron  Co.  The  masonry 
contract  was  taken  over  by  the  company  and  carried 
through  to  completion  by  force  account.  Concerning  the 
men  in  responsible  charge  of  the  work,  Mr.  Fink  after 
commending  F.  W.  Vaughan,  Principal  Assistant  Engi- 
neer, says : 

Mr.  Vaughan  was  ably  seconded  by  Mr.  Edwin  Thaeher, 
assistant  engineer  in  charge  of  the  instrumental  work,  and 
Messrs.  Patrick  Plannery  and  M.  J.  O'Connor,  in  charge  of 
the  masonry  construction,   and  Mr.   Henry  BoUa,   in  charge  of 


the  I'loction  of  the  superstructure — a  most  difTicult  task  well 
performi'd.  The  Louisville  Bridge  and  Iron  Co.,  contractois 
for  the  superstructure,  have  faithfully  carried  out  the  plans 
furnished  them,  and  great  credit  is  due  to  Mr.  E.  Benjamin, 
superintendent  for  that  company,  for  the  perfect  execution 
of  this  work.  The  w^rought  iron  was  furnished  to  the  Louis- 
ville Bridge  and  Iron  Co.  by  the  Ohio  Falls  Iron  Works,  and 
satisfactorily    stood    the    test    applied. 

Should  Not  Engineering  Teachers 
Know  How  To  Teach? 

By  a.  :\1.  Shaw* 

There  is  a  general  and  insistent  demand  for  an  im- 
provement in  both  the  intellectual  equipment  and  the 
ethical  standards  of  the  members  of  the  engineering  pro- 
fession and  particularly  of  those  seeking  admission  to 
its  ranks.  A  most  encouraging  feature  of  this  agitation 
is  that  the  demand  for  improvement  springs  from  within 
the  profession  rather  than  from  without. 

The  means  advocated  for  securing  the  improvement 
desired  cover  a  wide  range,  from  the  elimination  of  the 
inefficient  and  those  lacking  in  enthusiasm  for  the  work 
to  the  extension  of  the  university  courses  in  engineering 
from  the  usual  four  years  to  five  or  even  six  years.  In 
addressing  the  freshman  class  of  the  University  of  Min- 
nesota, Dean  Shenehon  said^ : 

Primarily,  I  want  to  congratulate  you  upon  your  choice 
of  a  profession  and  upon  your  chance  in  life.  It  is  only  a 
chance,    an    opportunity    thus    far    .  .     Undertaking    work 

in  the  College  of  Engineering  shows  courage,  for  only  strong 
men  knowingly  enter  here  w^here  the  portion  is  man's  work. 
No  mollycoddles  may  hope  to  prosper  here.  .  .  .  I  do  not 
hesitate  to  tell  you  fiankly  at  the  outset  that  the  task  be- 
fore you  is  not  child's  play  nor  boy's  work;  because  if  any 
of  you  does  not  thrill  at  the  prospect  of  a  stiff  fight  or  a 
swift  race,  he  is  not  of  such  stuff  as  engineers  are  made  of 
— he  is  not  in  the  right  group. 

In  a  recent  address  before  the  Engineers'  Society  of 
Western  Pennsylvania,^  Dr.  J.  A.  L.  Waddell  said : 

For  30  years  the  speaker  has  been  preaching  the  neces- 
sity of  five-year  courses  in  civil  engineering.  As  long  ago  as 
that  there  was  a  real  need  for  more  time  in  order  to  learn 
the  fundamentals  of  the  general  science  or  art  of  engineering 
as  then  known  and  understood;  but  since  then  the  amount  of 
knowledge  concerning  all  the  numerous  branches  thereof 
has  increased  many  fold,  and,  consequently,  the  truly  neces- 
sary things  that  an  engineering  student  must  learn  today  in 
order  to  obtain  a  proper  technical  training  cannot  be  taught 
him  in  a  four-year  course,  even  if  there  be  11  working  months 
in  the  year — as  there  should  be  when  fieldwork  is  properly 
covered. 

In  order  that  technical  education  may  keep  pace  with 
engineering  progress,  one  of  two  things  must  be  done — 
either  the  engineering  curricula  in  the  universities  and  tech- 
nical schools  must  be  lengthened,  or  else  they  must  be  modi- 


*Consulting  Engineer,  Hibernia  Building,  New  Orleans,  La, 
'"Addresses   to   Engineering  Students,"   published   by   Wad- 
dell    &   Harrington,    Kansas   City,    Mo. 

^"Proceedings"  of  the  Society,  Vol.  32,  p.  467. 
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fied  so  as  to  cut  out  some  of  the  more  advanced  courses,  in 
order  to  permit  moi-e  thorough  instruction  in  the  remaining 
ones  and  the  addition  of  many  culture  studies,  leaving  those 
students  who  desire  more  complete  technical  education  to 
obtain  it  in  postgraduate  engineering  schools.  In  any  case 
we  need  more  postgraduate  technical  courses  than  are  now 
available  for  the  youth  of  the  United  States. 

Most  writers  on  the  subject  agree  with  Dr.  Waddell 
that  the  time  given  to  preparation  must  be  increased, 
either  by  extending  the  initial  course  or  by  postgradu- 
ate work,  it  being  generally  conceded  that  in  the  better 
schools  of  the  country  no  material  addition  to  the  amount 
of  work  covered  during  the  four-year  course  may  be 
undertaken. 

The  writer  agrees  with  this  position  in  its  main  fea- 
tures; but  pending  such  a  time  as  it  may  be  possible  to 
extend  the  preparation  of  the  embryo  engineer  by  length- 
ening his  time  in  school,  still  further  thought  may  be 
given  to  gaining  greater  efficiency  of  the  student  (and 
tliereby  increase  his  working  capacity)  within  the  pres- 
ent prescribed  limit  of  four  years. 

It  appears  to  the  writer  that  this  may  best  be  done 
by  improving  his  habits  of  study.  No  originality  is 
claimed  for  this  idea;  in  fact,  it  is  emphasized  in  most 
of  the  writings  on  engineering  education,  though  little 
has  been  written  on  how  this  may  be  done.  There  can 
be  no  doubt  that  if  all  students  were  to  enter  on  their 
freshman  year  with  well-established  habits  of  study  and 
a  thorough  knowledge  of  how  to  study  and  how  to  use 
to  the  best  advantage  every  hour  of  the  day,  much  work 
could  be  added  to  the  four-year  course  without  exceed- 
ing the  capacity  of  the  average  student. 

During  the  high-school  period,  students  should  be 
trained  in  the  proper  use  of  their  time;  but  the  hap- 
hazard methods  of  study,  recreation  and  rest  followed 
by  the  average  university  student  would  indicate  that 
either  proper  habits  were  not  acquired  in  their  high- 
school  days  or  that  these  habits  were  dropped  on  enter- 
ing the  university.  To  secure  the  greatest  good,  these 
correct  habits  should  be  established  as  early  as  practica- 
ble. This  can  only  be  done  by  making  a  close  study  of 
the  individual  students  and  by  directing  their  efforts  in 
minute  detail  during  the  first  few  months. 

Is  the  ordinary  college  or  university  faculty  equipped 
for  such  study  and  supervision?  There  is  no  disposi- 
tion on  the  part  of  the  writer  to  question  the.  high  aims, 
the  ability  nor  the  excellent  work  being  done  by  the 
large  majority  of  engineers  wlio  are  engaged  in  teach- 
ing. Their  devotion  to  the  work  which  they  have  under- 
taken and  the  conscientious  manner  in  which  it  is  being 
performed  command  the  respect  of  every  engineer  who  is 
practicing  in  other  branches  of  the  profession. 

This  admiration  does  not  necessarily  blind  one,  how- 
ever, to  the  shortcomings  of  the  engineering  faculties  as 
ordinarily  organized.  Many  of  our  schools  employ  the 
\cry  best  talent  that  can  be  obtained  to  place  at  the 
head  of  their  engineering  courses,  and  the  other  mem- 
bers of  the  faculty  who  are  engaged  in  teaching  the  more 
advanced  studies  are  among  the  best  in  their  special  lines ; 
but  how  about  the  men  who  first  come  in  contact  with 
the  freshman  student?  These  instructors  and  assistant 
professors  are  often  brilliant  men  who  have  been  em- 
ployed as  the  result  of  exceptional  work  as  students,  de- 
votion to  their  alma  mater  or  popularity  with  the  student 
body — all  excellent  qualities,  but  none  of  them  demon- 
strative of  ability  to  train  other  minds  or  to  impart  in- 
formation to  them  in  the  most  efficient  manner. 


Engineers  exercise  tlic  utmost  care  in  writing  speci- 
fications for  materials  of  construction,  but  the  same  care 
is  not  used  in  writing  specifications  for  those  who  are  to 
direct  the  earlier  efforts  of  our  engineering  students. 
Here  is  a  fair  sample  of  such  specifications: 

Wanted — A  technical  graduate  for  the  position  of  in- 
structor in  the  course  of  civil  engineering  in  the  X  University. 
Applicants  with  one  year  or  more  experience  will  be  given 
the  preference.     Salary,  $80  per  month. 

The  foregoing  is  not  an  exact  quotation,  but  it  would 
not  require  a  very  extensive  search  through  the  back 
files  of  any  engineering  journal  to  find  something  quite 
similar  to  it. 

A  teacher  should  not  only  possess  the  information  that 
ho  desires  to  impart  to  others,  but  he  should  also  be  a 
master  of  the  art  (and  it  is  an  art)  of  presenting  that 
information  in  such  a  manner  that  it  may  be  acquired 
most  readily  by  even  a  mediocre  mind;  or  better  yet., 
he  should  be  able  so  to  train  that  mind  that  it  may 
gather  information  readily  from  all  the  available  sources 
open  to  it. 

In  nearly  every  other  line  in  which  teaching  of  any 
sort  is  done,  special  attention  is  given  to  the  training  of 
those  who  are  to  teach.  Directors  and  secretaries  of  the 
Young  Men's  Christian  Association,  public-school  teach- 
ers and  even  Sunday-school  teachers  attend  special  train- 
ing schools  in  which  they  are  taught  not  only  what  to 
teach,  but  how  to  teach.  In  most  states  one  must  hold  a 
certificate  from  an  approved  normal  school  or  at  least  pass 
a  satisfactory  examination  in  pedagogy  and  allied  sub- 
jects in  order  to  teach  in  public  schools  of  any  grade. 
Those  who  teach  engineering,  however,  learn  the  art  of 
teaching  by  practical  experiment  on  the  student  mate- 
rial under  their  charge. 

The  objection  may  be  made  that  to  insist  on  this  ad- 
ditional preparation  of  young  teachers  of  engineering 
would  entail  an  additional  expense  that  many  of  our 
schools  are  in  no  position  to  carry  and  would  also  keep 
out  of  the  profession  many  deserving  young  men  who, 
under  the  present  plan,  are  able  to  obtain  remunerative 
( ? )  employment  immediately  after  graduation.  Un- 
doubtedly such  a  requirement  would  make  necessary  high- 
er salaries  for  the  lower-grade  instructors  and  professors ; 
but  a  readjustment  of  salaries  would  appear  to  be  justi- 
fied if  better  training  of  the  student  in  the  early  part  of 
his  course  could  be  thereby  assured. 

It  hardly  appears  practicable  for  teachers  of  engineer- 
ing subjects  to  secure  in  any  of  the  existing  state  nor- 
mal schools  the  special  training  advocated.  The  atmos- 
phere would  not  be  congenial,  and  the  courses,  as  usually 
arranged,  Avould  not  be  readily  adaptable  to  the  needs 
of  such  teachers.  The  need  might  better  be  met  by  the 
establishment  of  a  special  course  in  some  one  or  more 
of  the  larger  engineering  schools.  A  postgraduate  course 
for  teachers  could  be  arranged,  which  could  include  a 
reasonable  amount  of  special  engineering  studies.  A 
graduate  engineer  should  be  able  to  add  materially  to  his 
training  along  other  lines  at  the  same  time  that  he  takes 
special  training  for  teaching. 

Some  of  the  wealthy  friends  of  higher  education  might 
find  in  such  a  school  a  worthy  object  for  an  endowment 
of  such  proportions  that  a  school  could  be  established 
which  would  be  able  to  give  the  best  training  possible  to 
the  young  men  who  are  to  direct  and  advise  the  students 
of  our  engineering  schools  during  the  character  and 
habit-forming  period  of  their  course. 
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Double-Track  Work  on  a  Busy  Section 
of  the  Erie  Railroad 


lS)'N()l'SIiS — This  iinprovcHiriil  iiicliKh's  (/nidc 
reduction  and  sonic  rc/ornlion,  and  a  new  rcin- 
forccd-concrete  trestle  across  the  Kankakee  Hirer. 
Excavation  done  hi/  steam  shovels.  Material  dis- 
tribnted  mainly  hij  dump-car  trains,  hut  on  one 
section  there  ivas  the  unusual  method  of  the  steam 
shovels   cast  in;/    the    material   direct  1 1/   into   place. 

Tho  ;}T  miles  ol'  doublo-tracking  now  in  progress  on  llio 
Erie  KM?,  hotwoon  Loniax  and  Griffith,  Ind.  (;U)  miles 
east  of  Cliii-ago),  will  give  this  road  a  donhle-traek  main 
line  all  the  way  between  New  York  and  Chicago  (!)S!) 
miles),  e.\eei)t  for  about  20  miles  of  single  track  near 
Jamestown,  N.  Y.  On  this  new  double-track  section 
the  passing  or  relief  sidings  are  made  long  enough  for 
lOO-car  trains.  It  is  of  interest  to  note  that  from  Grif- 
fith to  Hammond  (5)  miles),  the  parallel  single-track 
lines  of  the  Erie  R.R.  and  the  Chesapeake  &  Ohio  liy. 
(on  adjacent  riglit-of-way)  are  operated  by  joint  agree- 
ment as  a  double-track  line.  This  saves  the  cost  of 
double-tracking  either  of  the  two  roads. 

Although  the  country  is  flat,  some  grade  reduction  was 
included  in  the  improvement,  so  that  between  Marion  and 
Chicago  (269  miles)  the  maximum  grades  will  be  0.2% 
westbound  and  0.3%  eastbound,  instead  of  0.5%  in  each 
direction.  The  sharpest  curves  on  the  improved  line  are 
of  1°  50'.  The  flat  country  along  the  new  double-track 
work  was  formerly  swampy  (the  line  traversing  the 
great  Kankakee  marsh),  but  it  has  now  been  largely  re- 
claimed by  drainage  works.  There  are  only  a  few  small 
towns  along  this  portion  of  the  line. 

The  profile  was  improved  by  raising  fills  in  sags  and 
lowering  summit  cuts,  and  the  excavation  approximately 
balanced  the  fill.  Where  small  changes  of  grade  were 
required  in  the  existing  track,  these  were  introduced  in 
ballasting,  without  disturbing  the  roadbed.  All  material 
for  fill  was  obtained  from  borrow  pits  and  cuts  along  the 
work.  Oil  pipe  lines  (pumping  mains)  8,  10  and  12 
in.  in  diameter  are  laid  along  the  right-of-way.  As  a 
rule  these  were  not  affected  by  the  borrow-pit  excava- 
tion, but  at  some  points  it  was  necessary  to  shift  them. 
The  work  includes  about  1,200,000  yd.  of  excavation,  10,- 
000  yd.  of  concrete  for  bridges  and  substructures  and 
350  tons  of  steel  bridgework. 

For  11  miles,  a  new  double-track  line  was  built  with 
its  center  at  49.5  ft.  from  that  of  the  original  track, 
and  the  latter  track  was  abandoned.  This  was  done  to 
get  the  desired  grades  without  interfering  with  operated 
track.  For  5  miles,  the  second  track  was  built  with 
its  center  line  52  ft.  from  that  of  the  old  track,  and 
the  latter  was  not  changed.  This  gave  the  desired  grades 
eastbound  and  westbound  without  disturbing  the  old  track, 
which  is  to  be  the  westbound  track.  At  three  points  tem- 
porary detours  were  built,  each  about  II/2  miles  in  length, 
for  operation  during  construction.  Fig.  1  shows  the  new- 
second  track  built  separately  from  the  original  line.  It 
shows  also  one  of  the  temporary  detours  or  "run-around" 
lines  built  to  carry  traffic  where  the  old  single-track  fill 
was  being  enlarged  foi-  double  track. 


This  iiiiproNeincnt  work,  which  re|)res(;nls  a  total  cost 
of  about  $2,100,000,  was  ])ractically  completed  by  the  end 
of  l!)l(i.  The  general  contract  was  let  to  the  Robert 
(irace  Construction  Co.,  of  Chicago,  which  has  sublet 
only  the  11-mile  stretcli  of  fill  near  Lomax  (noted  below). 
The  steel  bridge  ei-ection  is  being  done  by  the  railway 
('om])any's  forces.  The  construction  is  in  charge  of  C. 
I*.  Hughes,  District  Engineer,  with  three  Resident  Engi- 
neers: M.  W.  Manz,  W.  A.  Scott  and  F.  E.  Welsh. 
Maintenance  of  operated  tracks  is  under  F.  I).  Lukiii, 
Division  Engineer.  Bridgework  is  under  F.  A.  Howard, 
I*]ngineer  of  Bridges,  The  entire  work  is  under  the  di- 
rection of  R.  S,  Parsons,  Chief  Engineer,  and  1{.  C. 
Falconer,  Assistant  Chief  Engineer,  of  the  Erie  R.R, 

Earthwork  Methods 

The  new  fills  were  made  by  dumping  from  temporary 
trestles.  The  trestles  had  15-ft.  spans  with  four-post 
bents  in  wliich  all  posts  were  battered,  two  meeting  under 
each  rail.  The  bents  had  round  posts  and  squared  caps 
and  sills.  The  widening  of  old  fills  was  done  by  side- 
dumping  from  the  main  track.  Where  the  old  fill  was 
both  raised  and  widened  (and  traffic  diverted),  the  ma- 
terial dumped  was  thrown  back  under  the  construction 
track,  raising  the  latter  until  the  desired  height  was  ob- 
tained. 

All  the  excavation  (for  cuts  and  boiTOw  pits)  was  done 
by  steam  shovels,  and  in  most  of  the  work  the  material 
was  handled  by  standard-gage  equipment,  using  12-yd. 
dump-cars  (with  average  load  of  10  yd.).  When  oper- 
ated over  the  main  track,  these  cars  were  handled  in 
long  trains,  in  order  to  reduce  interference  with  traffic. 
The  trains  consisted  of  about  40  cars  with  three  locomo- 
tives, or  30  cars  with  two  locomotives.  A  Jordan  air- 
operated  spreader-car  was  attached  to  the  rear  of  the 
train.  The  cars  were  equipped  for  dumping  by  air,  but 
as  a  rule  they  were  dumped  by  means  of  a  lever  or  pole, 
owing  partly  to  lack  of  sufficient  air  pressure.  Most  of 
the  locomotives  were  owned  by  the  contractors  and  some 
were  leased  from  the  railway. 

At  the  long  and  deep  summit  cut  near  Palmer  (a  new 
double-track  cut)  two  70-  and  75-ton  steam  shovels  with 
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FIG.     1.    TYPICAL     CROSS-SECTIONS    OP    WIDENING     FOR 
DOUBLE-TRACK  ON  THE  ERIE  R.R.  IN  INDIANA 

The  two  upper  sections  show  the  construction  with  new 
fill  and  cut  for  the  second  track.  Tlie  bottom  section  shows 
the  enlargement  of  the  old  fill,  with  temporary  runaround 
track 
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FIG.   2.    WIDENING   PILL  BY  DIRECT  CASTING;   ERIE  R.R. 

The  upper  view  shows  one  of  tlie  revolving  shovels  casting 
material  directly  from  the  borrow  pit  to  the  till.  This  is  near 
Kouts,  Ind.  The  lower  view  shows  a  stretch  of  the  completed 
subgrade  (looking  west),  with  the  old  single  track  at  the 
right  and  part  of  the  new  second   track  laid 

2i/<>-yd.  buckets  were  used,  working  from  opposite  ends 
of  the  cut.  One  was  served  by  narrow-gage  equipment 
(3G-in.  gage)  with  trains  of  4-yd.  dump-cars  and  four- 
wheel  dinkey  locomotives.  The  other  had  standard-gage 
equipment.  Both  built  new  double-track  fills  by  dump- 
ing from  trestles.  Small  spreader-cars  were  used  with 
the  narrow-gage  trains.  There  was  a  small  amount  of 
scraper  work,  mainly  for  the  approaches  at  highway 
crossings.  Much  of  the  excavation  was  in  tough,  sticky 
clay.  This  did  not  dump  well,  and  sometimes  carried 
a  12-yd.  car  off  its  frames  or  trucks  or  carried  a  narrow- 
gage  4-yd.  car  bodily  over  the  dump.  The  locomotive 
cranes  employed  for  handling  concrete  material  and  driv- 
ing piles  were  found  useful  in  such  emergencies.  This 
material  also  caused  occasional  slides  in  the  fill  in  wet 
weather. 

The  culverts  were  extended  to  the  new  slope 
lines  regardless  of  slides.  A  sink-hole  or  deep  pocket 
of  wet,  black,  vegetal)le  soil  is  crossed  near  Crown  Point, 
Ind.,  and  the  old  fill  has  to  be  raised  periodically  on  ac- 
count of  the  continual  settlement.  Although  the  new 
fill  (against  the  old  one)  is  light,  its  weight  caused  the 
ground  to  rise  in  a  wave  about  100  ft.  from  the  track 
and  in  some  places  to  a  height  of  15  ft.  above  the  level 
of  the  top  of  the  fill.  At  this  point  a  drainage  ditch 
3  ft.  wide  on  the  bottom  and  2  ft.  deep,  with  slopes  of 
11/^:  1,  was  dug  along  the  side  of  the  right-of-way.  This 
was  excavated  by  a  small  revolving  steam  shovel  with 
i^-yd.  bucket,  which  was  served  by  narrow-gage  dump- 
cars  and  dinkeys. 

The  allowance  for  shrinkage  of  fill  is  10%  as  a  rule, 
but  sometimes  15%.  In  widening  fills  the  plan  gener- 
ally adopted  was  to  make  a  sloping  top,  level  with  sub- 
grade  on  the  inner  side  and  10%  higher  at  the  outer 
side,  as  it  was  thought  the  settlement  would  be  less  over 
the  slope  of  the  old  fill.  A  plan  proposed  by  W.  M. 
Dawley,  Assistant  Engineer,  was  to  use  a  steam  roller 
to  roll  the  subgrade  to  take  out  the  10%  excess  height, 
and  then  to  oil  the  surface  so  as  to  exclude  frost  and  so 
prevent  heaving. 


The  fill  is  mainly  0  to  30  ft.  high,  with  a  ma.xiruuni 
height  of  35  ft.  The  maximum  depth  of  excavation  for 
new  cuts  is  22  ft.,  but  the  lowering  of  grade  in  the  sum- 
mit cut  will  give  a  total  depth  of  nearly  30  ft.  for  this 
cut.  Where  the  fill  is  light,  the  suri'acc  of  the  old  slope 
is  not  stripped  or  roughened  to  make  a  bond  with  the 
new  material.  In  widening  fills  of  over  10  ft.,  how- 
ever, the  old  slope  is  required  to  be  cleared  and  then 
formed  in  steps  or  benches.  The  width  of  roadbed  on 
the  old  single-track  fill  is  usually  19  ft.  and  is  increased 
to  32  ft.  for  double  track,  with  tracks  spaced  13  ft.  c. 
to  c. 

All  new  fills  over  5  ft.  in  height  were  ballasted  with 
slag  or  cinders,  12  in.  deep  under  the  ties.  After  a  year's 
service,  when  settlement  has  ceased,  the  regular  stone  bal- 
last will  be  laid  upon  this  bed  of  sub-ballast.  Cinders 
are  preferred  as  they  form  a  dense  blanket,  while  mud 
will  work  up  through  the  slag;  but  a  sufficient  supply  of 
cinders  was  not  available. 

The  rather  unusual  method  of  casting  material  di- 
rectly from  side  borrow  pits  into  the  fill  by  steam  shovels, 
thus  eliminating  all  hauling,  was  employed  for  the  first 
11  miles  west  from  Lomax.  Here  the  new  fill  (depos- 
ited against  the  old  single-track  fill)  averaged  5  to  7  ft. 
in  height,  and  totaled  about  130,000  cu.yd.  of  material. 
The  subcontractor  for  this  stretch  of  fill  was  F.  J.  Mann, 
of  Wauwatosa,  Wis.,  and  he  saw  the  possibility  of  doing 
the  work  cheaply  in  this  way.  A  revolving  shovel  with 
%-yd.  bucket  and  15-ft.  boom  did  most  of  the  work,  and 
its  highest  record  was  18,520  yd.  in  25  shifts  of  10  hr. 
each.  The  fill  was  leveled  by  means  of  teams  with  slip 
scrapers  and  road  graders. 

This  fill  was  commenced  in  April,  1916,  and  it  was 
estimated  that  with  an  average  progress  of  912  yd.  per 
day  it  would  be  completed  in  August,  before  the  fall 
period  of  bad  weather.  The  progress,  however,  did  not 
come  up  to  the  requirements,  and  the  engineers  ordered 
a  second  machine  installed,  as  with  wet  weather  this 
method  could  not  be  operated.  This  would  have  rendered 
unavailable  the  borrow-pit  sites  already  purchased  by  the 
company  along  the  right-of-way,  and  it  would  have  been 
necessary  to  haul  in  material,  which  would  have  added 
to  the  cost  and  involved  occupation  of  the  main  track  by 
work  trains.  The  second  machine  was  of  the  same  type 
and  size,  but  with  a  boom  only  12  ft.  long.  In  this 
way  the  work  was  completed  by  Oct.  15,  in  time  to  es- 
cape a  period  of  heavy  rains.  Fig.  2  shows  this  fill  in 
progress. 

Bridges  and  Concrete  Trestles 

The  most  important  structures  are  two  reinforced- 
concrete  trestles  crossing  the  two  channels  of  the  Kan- 
kakee River.  These  are  322  and  162  ft.  long,  separated 
by  1100  ft.  of  fill,  which  replaces  an  old  pile  trestle. 
The  bents  are  of  Massey  precast  concrete  piles,  25  ft. 
long,  spaced  30  in.  c.  to  c,  and  the  bents  are  16  ft. 
c.  to  c.  The  top  stratum  of  soil  is  sand.  Below  this 
is  a  mixture  of  sand,  gravel  and  clay,  which  makes  very 
hard  driving  and  in  which  the  water  jet  is  of  little  or 
no  use.  The  piles  were  driven  by  a  Vulcan  5-ton  steam 
hammer.  At  first  a  lighter  Yulcan  hammer  was  used, 
but  this  was  not  powerful  enough  for  the  work,  and  it 
was  necessary  to  cut  the  heads  of  some  piles.  For  this 
the  concrete  was  broken  with  a  sledge  and  a  chisel,  and 
the  bars  were  cut  with  a  hacksaw.    With  the  heavy  ham- 
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iiuT  the  piles  iiro  drivcMi  lo  the  lull  dcplh  hikI  no  ciittiii'f 
is  iiccessary, 

I*]acli  bent  lias  a  cai)  east  upon  it,  and  the  concrete 
(leek  is  cast  iu  place  U])oii  the  cajis.  At  intervals,  where 
an  exj)unsion  joint  occurs  in  the  deck,  theri-  is  a  douhle 
hent  with  wide  cap.  The  fixed  end  of  one  slab  is  se- 
cured to  the  cap  by  dowi'l  rods,  while  the  free  end  (d"  the 
other  rests  on  top  oi"  the  caj).  All  the  ca])s  have  very 
heavy  steel  reini'orcenient.  The  abutments  are  so  made 
as  to  serve  as  piers  in  case  it  should  be  necessary  to 
fjive  increased  waterway  by  additional  spans. 

The  deck  is  a  flat  slab  with  curb  walls  to  retain  the 
ballast,  and  is  built  in  lengths  oF  G  I  to  80  ft.,  separated 
by  expansion  joints.  This  deck  really  consists  of  IG-ft. 
I-beam  spans  embedded  in  concrete,  each  span  having 
a  scries  of  I-beams  grou])ed  under  each  rail,  with  old 
rails  laid  outside  of  the  beams.     There  arc  no  bars,  but 


FIG.    3.    REINPORCED-CONCRETE   TRESTLE   OVER    THE 
KANKAKEE  RIVER;  ERIE  R.R. 

A — Driving  concrete  piles  for  new  trestle  alongside  old 
timber  trestle.  B — Section  of  completed  deck.  C — New  con- 
crete trestle  being  built  alongside  old  timber  trestle.  The 
open  space  is  for  a  girder  span  at  center  of  channel 

sheets  of  welded  woven-wire  fabric  are  placed  under  the 
I-beams. 

In  each  one-track  span  there  are  four  1^-in.  drainage 
holes,  and  in  order  to  shed  water  from  the  central  longi- 
tudinal joint  a  small  ridge  is  built  along  the  inner  edge. 
An  unusual  feature  is  the  use  of  li/2-in.  galvanized  pipe 
sleeves  in  the  drainage  holes,  with  their  lower  ends  pro- 
jecting 2  in.  below  the  concrete.  Their  purpose  is  to 
prevent  damage  to  the  concrete  by  the  brine  which  drips 
from  refrigerator  cars  and  may  be  washed  to  the  drain- 
holes. 

This  double- track  trestle  was  Iniilt  in  two  longitudinal 
sections.     The  first  of  these  was  alongside  the  original 


track  and  when  completed  ti'iilTic  wiis  divertcfl  to  it,  whil(! 
the  old  line  was  torn  up  and  the  second  half  of  the 
trestle  built.  'Hie  caj)s  an;  built  with  a  halved  joint  at 
the  middle,  so  as  to  connect,  the  two  sections  of  the  tres- 
tle and  to  distribute  the  load  over  tlu;  piles. 

.\t  the  middle  of  the  tresll(!  over  the  main  channel 
of  the  river  there  is  an  opening  .'58  ft.  wide  to  ])ass  dredges 
and  drift.  This  has  concrete  i)iers  carrying  a  plate-girder 
opeii-lloor  deck  span. 

There  are  few  other  important  structures.  Culverts 
are. mainly  of  concrete  witli  I-beams  and  rails  embedded 
in  the  roof.  E.xisting  cast-iron  j)ipe  culverts  (of  ordi- 
nary water  pipe)  are  extended  to  the  length  required 
for  the  widened  fill.  Drainage  ditches  are  crossed  by 
open-floor  plate-girder  decks  or  through  spans  of  24  to 
50  ft.,  generally  with  three  girdei's.  "^riie  law  requires 
that  for  such  crossings  the  railways  must  install  bridges 
that  can  be  removed  to  allow  the  passage  of  dredges. 

i)ri(lges  over  highways  have  plate-girder  spans  with  a 
solid  steel  deck  waterproofed  ^ith  a  course  of  brick  laid 
in  an  asphaltic  composition.  Some  highway  bridges  over 
the  railway  are  of  interest  in  having  concrete  abutments, 
bents  and  slab  side  spans  (over  the  slopes  of  the  cut), 
with  plate-girder  spans  over  the  tracks.  These  steel  spans 
have  plank  floors. 

The  concrete  is  made  with  stone  in  preference  to  gravel 
and  for  this  a  hard  local  limestone  is  used.  Gravel  con- 
crete is  used  in  some  cases,  however.  Wood  forms  are 
employed.  Exposed  surfaces  are  well  rubbed  with  ce- 
ment bricks  and  water.  In  all  concrete  structures  the 
date  (j^ear)  of  construction  is  marked  in  recessed  fig- 
ures, and  the  contractor  is  required  to  place  a  metal 
nameplate  or  label.  This  is  a  small  oval  plate  of  bronze, 
bearing  the  contractor's  name  and  the  date  of  construc- 
tion. 

The  concreting  plant  at  the  Kankakee  River  bridge 
has  a  set  of  stationary  bins  from  which  material  is  wheeled 
to  a  drum  mixer  of  15  cu.ft.  capacity,  which  is  kept  near 
the  work.  From  this  the  concrete  is  distributed  by  wheeled 
carts.  For  other  work  a  portable  concreting  outfit  is 
used.  This  consists  of  a  flat-car  having  at  one  end  a 
low  hopper  with  spout  to  the  boot  of  an  inclined  bucket 
elevator,  which  discharges  into  an  overhead  bin  for  ag- 
gregate. A  chute  from  this  delivers  the  material  to  a 
i/^-yd.  mixer  at  the  other  end  of  the  car.  The  aggre- 
gate is  delivered  from  cars  to  the  hopper  by  means  of  a 
locomotive  crane  operating  a  grab  bucket. 

Locomotive  cranes  are  used  for  piledriving,  with  swing- 
ing leads  suspended  from  the  head  of  the  boom,  and 
also  for  pulling  the  sheetpiling  of  cofferdams.  Steel 
sheeting  was  used  at  the  piers  for  the  steel  spans  of 
the  Kankakee  River  bridge,  and  where  this  was  too  twisted 
or  jammed  to  be  pulled  out  it  was  cut  away  by  oxyacety- 
lene  cutting  torches. 

Track,  Work  Trains,  Etc. 

Ballasting  and  trackwork  was  done  by  the  general  con- 
tractor on  a  force-account  basis.  Steel  bridge  erection 
was  done  by  the  bridge  gangs  of  the  railway's  construc- 
tion department.  The  new  tracks  are  laid  with  100-lb. 
rails  of  the  A.  R.  A.  (A-type)  section,  on  8y2-ft.  creo- 
soted  red-oak  ties,  with  broken-stone  ballast  12  in.  deep 
under  the  ties.  Sub-ballast  is  used  on  new  fills,  as  noted 
above.  Tieplates  are  laid  on  all  ties  on  curves  of  over 
11/2°.     It  is  of  interest  to  note  that  the  splice  bars  are 
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oiled,  as  a  protection  against  corrosion  duo  to  l)rine  drip- 
ping from  refrigerator  cars. 

The  stone  ballast  used  on  this  road  is  unusually  coarse, 
the  specified  size  being  from  1  to  2i/^  in.  On  this  work 
the  stone  is  distributed  from  steel  hopper-bottom  ore- 
cars  with  transverse  hopper  doors.  These  were  handled 
in  trains  of  30  cars,  moving  at  very  low  speed.  Only 
one  car  was  unloaded  at  a  time,  two  or  three  ties  being 
laid  across  the  rails  in  front  of  its  rear  truck  so  as  to 
plow  off  the  stone  as  it  flowed  from  the  car.  Very  little 
trouble  was  experienced  in  leveling  the  material  in  this 
way  (although  it  is  not  generally  regarded  with  ap- 
{)roval)  and  derailments  due  to  it  were  of  rare  occurrence. 

Progress  records  are  kept  by  a  series  of  profiles  or  dia- 
grams showing  the  grading,  concreting,  dressing  of  road- 
bed, ballasting,  tracklaying,  etc.,  and  showing  also  the 
supply  of  rails,  ties  and  other  material.  These  are  grad- 
uated horizontally  for  days  and  vertically  for  cubic  yards, 
lineal  feet  or  other  measurement.  A  straight  line  drawn 
in  advance  upon  the  diagram  shows  the  progress  required 
for  the  completion  of  the  work  within  the  desired  time, 
and  the  plotted  progress  record  shows  how  nearly  the  work 
approximated  to  the  requirement.  In  this  way  there  is 
a  graphic  record  of  the  actual  and  relative  progress. 

The  traffic  on  this  part  of  the  line  is  heavy,  the  daily 
number  of  trains  in  both  directions  averaging  40  (in- 
cluding passenger  and  freight  regular  and  extra  trains)  ; 
therefore,  work  trains  operating  on  main  track  cannot 
make  much  progress.  The  main  track  is  occupied  as 
little  as  possible  for  construction  work,  but  has  to  be 
nsed  by  the  dump-car  trains  in  the  first  widening  of  fills 
by  side  dumping.  Construction  tracks  are  then  laid  as 
soon  as  the  increased  width  permits.  The  movements  of 
the  work  trains  on  the  main  track  are  controlled  by  the 
telegraph  operators,  working  under  instructions  from  the 
dispatcher. 

Exploring  a  Deep  Well  by  Gas  Seal 
at  Saratoga  Springs,  N.  Y.* 

By   C.   G.  xiNTHONYf 

In  1885  the  well  now  known  as  Hathorn  No.  1  was 
drilled  at  Saratoga,  N.  Y.  It  is  a  3-in.  diamond  drill 
bore,  1006  ft.  deep.  In  1911,  when  the  State  of  New 
York  took  possession  of  the  Saratoga  springs  through 
condemnation  proceedings,  this  well  was  not  flowing.  As 
this  water,  with  the  exception  of  the  Congress  water, 
was  the  most  famous  of  all  Saratoga's  mineral  waters, 
the  state  officials  deemed  it  advisable  to  do  everything 
])ossible  to  restore  the  water  to  the  public.  An  extensive 
survey  was  made  of  the  bore,  and  the  completed  log  of 

*A  previous  article  by  the  writer  ("Engineering  News," 
Jan.  18,  1917)  explained  some  of  the  conditions  surrounding 
the  mineral  wells,  or  "springs,"  at  Saratoga.  It  may  be  stated 
here,  by  way  of  further  explanation,  that  mineral  waters  at 
Saratoga  are  derived  from  an  artesian  horizon,  but  the  water 
is  not  under  sufficient  pressure  to  cause  it  to  flow  at  the 
surface;  that  these  waters  contain  large  quantities  of  carbon 
dioxide  gas  in  solution,  ranging  from  1  to  2  volumes  of  gas 
at  atmospheric  pressure  per  volume  of  water,  to  12  or  14 
volumes  of  gas;  that  the  quantity  of  gas  which  the  water  can 
hold  in  solution  increases  as  the  depth  or  pressure  increases. 
At  atmospheric  pressure  a  volume  of  water  will  retain  1 
volume  of  gas.  Water  derived  from  a  depth  and  containing 
several  volumes  of  gas,  if  brought  to  the  surface,  will  release 
the  gas  that  it  contains  in  excess  of  1  volume,  as  it  approaches 
the  surface.  In  flowing  upward  through  the  casing  of  a  well 
the  gas  released  acts  as  an  air  lift  and  practicallv  all  the 
flowing  wells,  or  so-called  springs,  at  Saratoga  flow  bv  virtue 
of  the  pressure  of  released  gas  and  not  by  hydrostatic  pres- 
sure. 

tChief  Engineer,   Saratoga  Reservation,  Saratoga  Springs, 


this  well   is  only  one  of  many  interesting  and  peculiar 

I)roblems  to  be  found  in  this  valley  of  hydraulic  wonders. 

A  ly^-in.  pipe  was  placed  in  the  3-in.  diamond  drill, 

with  two  rubber  seals  on  the  pipe  at  the  bottom  and 

0  ft.  apart.  The  bottom  of  the  pipe  was  plugged,  and 
the  section  of  pipe  between  the  seals  was  perforated  so 
that  the  water  would  pass  into  the  li/4-in.  pipe  between 
the  seals.  The  seals  were  slightly  larger  than  the  3-in. 
diamond  bore.  By  adding  lengths  of  li/4-in-  P'pe  and 
pushing  the  seals  down,  the  seals  could  be  placed  at 
any  point  in  the  well;  and  by  means  of  a  pump,  water 
was  taken  from  various  points  in  the  well  and  analyzed. 
This  survey  gave  the  following  data: 

Oto      155 Dry  hole 

1  55  to      161 Scant  supply  of  mineral  water 

16!  to      205 Dry  hole 

205  to  211 Light  vein  of  mineral  water 

21 1  to  242 Dry  hole 

242  to  254 Scant  supnly  of  mineral  water 

254  to  266 Dry 

266  to  283 Pure  soft  water  (hardness,  100) 

283  to  317 Dry  hole 

317  to  329 Scant  suppiy  of  mineral  water 

329  to  346 Dry  hole 

346  to  384 Very  light  vein  mineral  water 

384  to  405 .Strong  spouting  vein  (spouted  35  ft   in  air) 

405  to  411 Dry  hole 

41 1  to  414 Strong  spouting  vein  (spouted  35  ft   in  air) 

414  to  423 Dry  hole 

423  to  426 Scant  supply  of  mineral  water 

426  to  458 Dry  hole 

458  to  482 .Strong  vein  of  mineral  water 

482  to  485 .Dry  hole 

485  to  498 Large  supply  of  soft  sweet  water  (hardness,  1 10) 

498  to  510 .Dry  hole 

510  to  540 .Fair  vein  of  mineral  water 

540  to  567 .Dry  hole 

567  to  573 .Fair  supply  of  mineral  water 

573  to  585 Dry  hole 

585  to  595 Good  vein 

595  to  600 Dry  hole 

600  to  606 Fair  supply  of  mineral  water 

606  to  622 Dry  hole 

622  to  629 Fair  supply  of  mineral  water 

629  to  912 Dry  hole 

9 1 2  to  919 Fair  vein  of  mineral  water 

919  to  928 Dry  hole 

928  to  935 Strong  spouting  vein  of  mineral  water  (spouted  40  ft   high) 

935  to  1,006 Dry  hole 

By  separating  the  veins  of  mineral  water  by  rubber 
seals  and  confining  the  large  quantities  of  CO2  gas  that 
passed  into  the  well  with  the  veins  of  mineral  water, 
three  veins  were  found  that  contained  enough  gas  to 
make  the  mineral  water  flow  with  a  sputtering  pulsating 
motion  high  into  the  air.  Once  started,  the  well  would 
continue  to  flow  until  it  was  stopped  by  means  of  a 
water   seal. 

The  water  seal  is  a  very  curious  phenomenon  connected 
with  the  natural  flowing  wells  that  have  been  drilled  and 
cased.  If  even  in  the  strongest  springs  at  Saratoga  the 
tops  of  the  casing  be  covered  tightly  so  as  to  prevent  the 
flow  of  water  and  gas,  and  if  the  tight  cover  be  main- 
tained for  one  or  two  minutes,  the  well  will  not  resume 
its  flow  on  removing  the  obstruction.  If  it  be  artificially 
started  with  a  pump,  it  will  flow  as  strongly  as  ever. 
The  phenomenon  is  called  the  water  seal,  since  the  spring 
is,  as  it  were,  sealed  off  by  water. 

All  the  veins  marked  mineral  water  showed  on  analyses 
large  quantities  of  soda,  magnesia,  lime,  potassium, 
chlorine  and  CO2  gas  and  small  quantities  of  lithia, 
strontia,  baryta,  bromine,  iodine,  alumina,  silica,  radium 
and    organic    matters. 

Of  the  most  interest  are  the  two  veins  of  fresh  water 
flowing  into  the  well,  one  vein  between  226  and  283  ft.,  the 
other  between  485  and  498  ft.  ]\Iineral  water  was  ob- 
tained above  and  below  these  veins.  None  of  the  rare 
elements  found  in  the  mineral  water  were  found  in  these 
two  veins.    Where  does  this  water  come  from? 

The  driller  reported  the  drill  passing  through  62  ft. 
of  drift;  713  ft.  of  dolomitic  limestone;  231  ft.  of 
Potsdam  sandstone;  total,  lOOG  ft. 


S28 


K  N  (i  1  N  !•:  !•:  K  I  NIJ     N  !•;  W  S 


Vol. 


iVo. 


Steel  Sheetpile  Bulkhead  Driving  Affords 
New  Experience  to  Designer 


l!v   IIi:i;i!i;i{T  1).  Mkndknuall* 


SYNOPSIS — Sonic  of  the  unexpected  (litjiciillics 
found  in  driving  a  shectpUc  hnlkhcad  wall  of 
nniijttc  design  at  Jaclcsoncillc,  Fla. 

Souu'  lU'w  thrills  in  tho  driving-  ul'  steel  slic't'li)iliiig 
developed  during  the  course  of  construction  of  the  rein- 
lorced-concroto  and  steel  retaining  hulkhead  for  the  Com- 
niodores  Point  Terminal  Co.,  at  Jacksonville,  Fla.  This 
project  was  described  in  a  general  way  by  the  writei-  in 
Engineering  Neivs,  Oct.  21,  1915,  p.  773.  At  that  time 
all  was  well,  for  the  designs  were  complete,  they  fitted 
})erfectly  the  conditions  as  they  were  then  known  to  be, 
and  in  the  optimistic  eye  of  the  designer  all  sheetpiling 
interlocked  perfectly,  matched  true  to  dimension  from 
top  to  bottom,  all  wood  guide  piles  centered  exactly  and 
did  not  get  out  in  the  way  of  the  other  materials  to  be 
placed — in  fact,  "all  was  joy  in  Mudville,"  for  mighty 
Casey  had  not  struck  out ! 

Soon  after  that  writing  the  game  began,  with  a  belli- 
cose contractor  heading  one  team  and  an  obdurate  engi- 
neer the  other,  with  the  old  umpire  Experience  vainly 
trying  to  make  a  good  showing  for  the  onlooking  fans, 
prominent  among  whom  were  a  Board  of  Directors  and 
a  Criticizing  Public. 

It  may  be  recalled  that  the  design  of  the  bulkhead 
embodied  a  unique  combination  of  steel  sheetpiling,  I- 
beams  and  concrete.  So  far  as  casual  investigation  shows, 
a  similar  combination  has  never  before  been  used  in  this 
class  of  work.  It  consists  essentially  of  a  row  of  inter- 
locked steel  sheetpiling  of  the  Wemlinger  heavy  sections 
driven  approximately  1  ft.  into  rock,  stiffened  every  al- 
ternate pile  or  on  37-in.  centers  with  12-in.  standard  steel 
I-beams  interlocked  with  the  sheetpiling,  and  driven  to  a 
minimum  depth  of  34  ft.  below  the  plane  of  mean  low 
tide  and  in  every  instance  to  a  minimum  penetration  of 
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3  ft.  into  rock.  A  diagram  of  the  combination  is  here- 
with reproduced  in  Fig.  1,  and  a  typical  section  made  up 
of  short  lengths  of  the  steel  piling  and  I-beams  inter- 
loeked  and  set  up  is  shown  in  Fig.  2.  The  anchorage 
or  tie-back  system  consists  of  a  horizontal  wale  between" 
successive  I-beams  tied  back  with  rods  and  turnbnckles 
to  a  braced  pile  anchor  system.  The  wales  are  built  up 
of  two  standard  4-in.  channels,  each  2  ft.  11  in.  long, 
bolted  back  to  back  with  %x2i/2-in.  machine  bolts  and 
separated  by  l^^-in.  gas-pipe  separators  II/2  i'^-  long  on 
each  bolt.  At  midpoint  of  this  wale  com1)ination  and 
on  the  centerline  of  the  intermediate  sheetpile  a  1-in. 
rod,  upset  each  end  to  1%  in.,  ties  the  wall  back  to  the 
anchor  piles.  Fig.  3  shows  the  wale  combination  in  ac- 
tual operation  with  the  attendant  irregularities.  The 
point  to  this  story  is  enveloped  in  the  experiences  en- 
countered in  driving  the  sheetpiling. 

The    piling   interlock    is    fabricated    from    a    1/2-^^"^^ 
pressed-steel  clip  riveted  to  the  sheetpiling  every  5   ft. 


FIG.  2. 


MODEL  SECTION  OF  STEEL  BULKHEAD 
ASSEMBLED 


FIG.    1.    TYPICAL   HORIZONTAL    CROSS-SECTION    OF 
BULKHEAD 


in  such  a  manner  as  to  engage  the  edge  of  the  preceding 
pile.  The  piling  ranged  in  length  from  241/^  to  37  ft., 
except  where  spliced  to  get  greater  penetration,  as  will  be 
described. 

It  was  the  roseate  intention  of  the  optimist — that  is, 
the  designing  engineer — to  drive  the  piles  so  that  the 
clips  of  each  succeeding  one  would  conveniently  and  com- 
fortably interlock  over  the  edge  of  the  one  already  driven, 
insuring  a  perfect  joint  along  the  entire  length,  of  all 
the  piles.  But,  alas !  "The  best  laid  schemes  o'  mice  an' 
men  gang  aft  a-gley,"  and  the  steel  company  had  put 
the  clips  on  backward !  Situation :  Ten  carloads  of 
steel  piling  on  hand  and  distributed,  an  ill-tempered 
contractor  with  full  equipment  just  "r'aring"  to  start, 
a  dredge  waiting  to  begin  pumping  behind  the  bulkhead, 
and  a  frantic  engineer  responsible  for  the  progress  of 
the  work  tearing  his  hair  to  get  things  moving.  Solu- 
tion: Start  operations  anyway,  reversing  the  order  of 
things  by  driving  the  piling  into  the  clips — dangerous, 
but  expedient!  Meantime  a  hot  wire  flashed  to  steel 
company  to  change  sides  with  clips,  and  quick  answer  re- 
ceived that  "on  account  of  the  war"  it  would  be  impos- 
sible to  make  any  changes,  or  words  of  like  import. 
Very  well !     By  setting  up  and  interlocking  a  long  wall 


February  8,  1917 


E  N  (I  I  N  E  E  lU  N  (i     N  E  VI  S 


229 


FIG.    3.    ANCHOR   WALES    IN    I'LACB 

of  the  piling  before  bcg-inning  to  drive,  everything  should 
go  safely  enough.  Method  started  and  goes  beautifully 
until  driving  begins,  when  discovery  is  made  that  the 
interlocking  corrugations  lap  so  far  that  the  steam-ham- 
mer follower  cannot  engage  the  center  of  a  pile  without 
hitting  the  corner  of  the  adjacent  ones,  and.  attempting 
to  drive  with  the  hammer  near  a  corner  deforms  the 
piles  too  much.  Hence,  the  only  way  left  is  to  drive  each 
pile  separately  before  interlocking  the  next  one. 

This  method  did  very  well,  and  serenity  once  again 
pervaded  the  atmosphere.  Resourceful  engineer  to  think 
of  and  permit  such  a  simple  and  successful  expedient ! 

At  25  ft.  from  the  point  of  beginning  there  commences 
a  curve  of  24-ft.  radius,  extending  through  90°.  Ac- 
cording to  the  original  scheme  of  driving,  this  curve 
could  have  been,  easily  negotiated,  as  the  direction  of 
curvature  would  have  loosened  rather  than  tightened  the 
piling  in  the  clips.  But  for  reasons  already  stated,  the 
original  procedure  could  not  be  followed,  and  so  once 
again  trouble  stalked  forth  on  the  land !  Fearing  pos- 
sible complications  of  the  kind,  the  engineer  left  instruc- 
tions at  the  close  of  the  first  day  before  starting  on 
the  curve  to  set  up  a  number  of  piling  ahead  to  test 
out  the  possibility  of  curvature  before  ])oginning  to  drive. 
►Satisfied  that  this  procedure  would  be  carried  out,  said 
engineer  sleeps  peacefully  that  night,  eats  heartily  next 
morning,  only  to  be  ruthlessly  disturbed  near  end  of 
breakfast  by  a  wild  telephone  call  from  inspector  stat- 
ing that  the  contractor  is  refusing  to  carry  out  instruc- 
tions to  the  letter  because  of  a  misunderstanding  between 
the  foreman  and  the  inspector  and  that  the  piling  is  be- 
ing driven  regardless  of  consequences.  By  the  time  the 
engineer  arrives  on  the  job,  six  piles  have  l)een  driven  on 
the  curve,  the  bottom  of  each  pile  extending  farther  out 
from  the  line  of  the  bulkhead  than  its  predecessor,  due 
to  lack  of  sufficient  flexibility  in  the  interlock  to  take 
the  curve,  a  general  mess  resulting.  The  contractor,  on 
being  held  up,  contritely  agrees  to  pull  all  wrongly  driven 
])iles  and  redrive  them  according  to  instructions.  Very 
nice  of  contractor!  But  unfortunately,  engineer  knows 
that  the  driving  was  very  hard  and  that  rigging  to  pull 
the  piles  will  cause  a  delay  of  several  days — and  an 
ominous  dredge  waiting  to  start!  Accordingly,  it  is  de- 
cided to  drive  the  next  pile  out  of  the  interlock  and 
plumb  to  line,  and  to  close  the  resulting  gap  at  the 
toe  by  driving  an  additional  pile  behind. 

Thence  to  the  completion  of  the  curve  each  alternate 
pile  was  driven  out  of  the  interlock  in  order  to  follow 
the  sharp  convexity.  This  procedure  worked  out  with 
reasonable  success,  only  two  or  three  slight  leaks  result- 


ing on  the  entire  curve.  Later,  lengths  of  a  ligliter  sec- 
tion of  steel  piling  were  driven  inside  the  bulkhead  op- 
posite the  cracks,  successfully  stopping  the  leaks. 

After  leaving  the  curve,  driving  proceeded  nicely  for 
about  300  ft.  Then  it  became  evident  that  there  was  a 
decided  tendency  for  the  tops  of  the  piling  to  lean  for- 
ward, necessitating  the  continuous  pulling  of  them  back 
with  double  blocks  and  tackle.  This  crawling  ahead  v.as 
caused  doul)tless  by  the  slight  deflection  of  the  toe  of 
the  pile,  either  in  or  out,  when  it  encountered  the  rock  or 
even  wliilo  l)eing  driven,  and  by  the  crowding  of  the  pil- 
ing back  into  the  interlock — both  of  which  actions  would 
tend  to  shorten  the  line  at  the  bottom  of  the  piles,  while 
the  pulling  of  the  piling  against  the  guide  wale  would 
unfailingly  keep  the  top  line  of  the  piling  moving  ahead 
to  specified  spacing.  The  continual  pulling  backward  of 
the  tops  of  the^piles  unavoidably  caused  a  wavy  appear- 
ance in  the  line  of  piling,  and  at  a  later  date,  when  the 
wales  and  tie-back  system  were  put  on,  necessitated  the 
cutting  of  a  number  of  the  top  clips  in  order  to  pre- 
vent a  sharp  kink  from  occurring  at  intervals.  The  short- 
ening of  line  resulting  from  this  procedure  amounted  to 
about  2  ft.  in  every  100  ft.  of  wall. 

When  the  crowding  forward  had  progressed  to  the 
point  of  l)ocoming  alarming,  a  joint  conference  of  every- 
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SHIOETI'ILINO   SPLICE  AND   CLIl'S  AND   BOTTOM 
FILLERS 


l)ody  who  had  an  idea  was  called.  It  developed  that  in 
driving  similar  piling  at  a  previous  time,  but  with  the 
interlocking  clips  located  as  they  should  have  been,  the 
tendency  was  always  for  the  tops  to  drag  back  instead 
of  crawl  forward,  necessitating  a  continuous  pulling 
forward  with  the  blocks  and  tackle.  This  was  the  con- 
summation devoutly  to  be  wished,  as  it  would  eliminate 
kinks  and  incidentally  gain  all  slack  in  the  interlocks. 
Accordingly,  it  was  decided  to  change  ends  with  the  pil- 
ing and  drive  them  in  the  manner  originally  intended. 
This  necessitated  purchasing  an  oxyacetylene  outfit  and 
cutting  a  handling  hole  in  the  opposite  end  of  each  pile 
thereafter.  To  further  keep  the  toe  forced  ahead  as  far 
as  possible,  a  t^-vo..  filler  rod  was  inserted  in  each  bot- 
tom clip,  as  sho^\^l  in  Fig.  4,  thus  gaining  about  1/2  in. 
per  pile.  Still  further  gains  were  attempted  by  flatten- 
ing out  the  fonvard  edge  of  each  pile  for  a  distance  of 
about  10  ft.  from  the  bottom. 

These  various  sul)terfuges  resulted  in  reducing  the  loss 
per  100  ft.  from  about  24  in.  to  a])out  6  in.  The  total  loss 
for  the  entire  5164  ft.  of  bulkhead  was  about  Q>Q  ft.,  or 
slightly  over  1%. 
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As  the  level  o\'  the  sui'l'iicc  of  the  I'ock  Viii'icd  lap- 
idly,  lU'cc'ssitatiiig  cliHtM-ciU.  U'ii«i;tlis  of  (lie  slu'('(|)ilin«(, 
extra  piling  had  to  be  inscited  at  rrocinciit  intervals  to 
make  up  the  loss  in  length  of  line  and  ki'cp  the  proper 
lengths  of  piling  loeateil  at  propei-  points.  Station  dis- 
tances wore  accurately  marked  on  the  guide  wale,  and 
the  theoretical  station  nund)er  of  each  pile  with  its  length 
was  entered  in  an  inspector's  book.  iJy  nu'ans  of  this 
hook  and  (he  marked  station  distances,  (lie  inspector 
could  keep  accurate  account  of  the  loss  of  length  and 
insert  the  necessary  extras  when  needed.  And  hcic  de- 
velo})ed  another  [)roblem.  Extra  ))iling  for  fillers  had 
to  be  ordered,  but  of  necessity  could  not  l)e  delivered  as 
needed.  In  fait,  the  acconniiodating  .■=;teel  company  ad- 
vised that  it  could  not  vary  the  order  of  shipping  in 
any  detail  and  would  have  to  ship  the  extra  pieces  lasl! 

But  engineers,  like  their  proverbial  prototype,  when 
crushed  to  earth  will  rise  again;  and  once  again  a  dilfi- 
culty  was  overcome.  Simply  determine  the  length  of 
piling  that  occurs  most  frequently  and  order  all  the  ex- 
tra pieces  that  length.  Then  put  the  fillei's  at  the  points 
where  this  length  of  piling  is  called  for.  Thus  the  short- 
age accumulated  in  one  length  only  and  was  filled  before 
the  end  came. 

After  meeting  and  solving  the  difficulty  of  making  the 
feet  keep  up  with  the  head,  came  the  revelation  that 
the  lengths  of  piling  were  not  coming  in  proper  order, 
but  in  bunches  of  the  same  length.  Result:  Gaps,  at 
times,  of  as  much  as  1000  ft.,  for  which  there  would  be 
n'o  suitable  lengths.  Delays  and  most  grievous  complaints 
from  contractors !  Timid  requests  to  angelic  steel  com- 
pany that  it,  please,  sir,  send  the  steel  in  the  order  spe- 
cified and  agreed  on !  Curt  response  that  they  could 
not  do  it  that  way,  as  they  had  divided  the  order  up 
into  sections  and  proposed  to  fill  each  section  indiscrim- 
inately as  to  continuity — but  apparently  "back  end  to." 
Inasmuch  as  we  were  only  Americans,  we  should  have 
been  glad  to  get  steel  at  all,  at  all. 

As  the  piling  began  to  accumulate  and  short  gaps 
yet  remained,  it  became  necessary  to  substitute  shorter 
or  longer  lengths  for  those  called  for  at  certain  stations — 
trusting  to  luck  that  all  would  work  out  right  in  the  end. 
As  the  rock  borings  to  detennine  the  profile  of  bottom 
had  been  made  at  25-ft.  intervals,  naturally  intermediate 
irregularities  occurred  frequently.  By  having  the  inspec- 
tor watch  the  piling  very  closely,  advantage  could  be  taken 
of  these  irregularities  and  it  was  sometimes  possible  to 
put   in  shorter   lengths  of   piling   than   those   specified. 

The  character  of  the  driving  varied  through  wude  ranges 
on  the  several  parts  of  the  work,  with  stiff  mud  for  full 
depth  at  one  point,  quicksand  for  full  depth  at  others,  al- 
ternate strata  of  sand  and  clay  at  still  others,  and  for 
one  stretch  of  about  1500  ft.  practically  nothing  w^as  en- 
countered before  striking  the  rock.  It  was  noticed  that 
the  tendency  of  the  piling  to  crowd  back  into  the  clips 
at  the  bottom  occurred  mostly  in  the  deep  sand  driving. 
Where  nothing  but  rock  was  encountered  and  there  was 
correspondingly  very  little  driving,  the  piling  even  tended 
to  lean  back\vard  at  the  top,  making  possible  a  pulling- 
ahead  process  and  permitting  a  gain  rather  than  a  loss 
over  theoretical  spacing.  But  unfortunately,  the  hard 
driving  predominated,  and  so  an  ultimate  loss  was  sus- 
tained, as  already  mentioned. 

In  the  beginning  driving  was  attempted  with  a  steam 
hammer  only.    A  No.  1  Vulcan  hammer  with  McDermott 


li;isi'  ;iihI  cast-steel  driving  cup  was  used.  Hut  as  IIk; 
sand  becanu'  deeper  and  the  Iriction  i-esistance  increastul, 
it  became  necessary  to  install  a  water  jet  to  relieve  the 
friction.  Aftei'  installing  the  jet,  little  luore  dilliculty 
was  eNperienced   in  getting  the  |)iling  down. 

Along  one  stretch  of  about  ']'M)  ft.  of  the  bulkhead 
the  ro(  k  bottom  di|)ped  to  a  (le|)tli  that  could  not  be 
r(>ache(l  with  the  I-beams.  It  was  decided  to  gain  the 
necessary  foot  stability  by  driving  the  sheetpiling  deeper, 
into  a  stratum  of  clay  that  lay  from  1  to  12  ft.  below  the 
extreme  depth  of  the  originally  designed  piling. 

At  this  juncture  effort  was  luade  to  get  longer  lengths 
of  piling  substituted  I'oi'  th  ones  ordered.  'I'he  steel 
company  could  not  considei'  such  an  accommodating  act, 
not  even  at  an  advanced  i)rice  for  the  substitute  pieces. 
So  it  was  decided  to  splice  the  short  lengths.  The  type 
of  splice  used  is  shown  in  Fig.  4  and  consisted  essen- 
tially in  bolting  five  4xl3xi4-in.  straps  in  the  corruga- 
tions as  shown  and  hoping  that  they  would  be  rigid 
enough  to  stand  the  necessary  driving.  As  a  matter  of 
fact,  they  did  drive  very  nicely  on  first  appearance. 
'J'he  trouble  did  not  develop  until  some  time  later,  after 
the  dredge  had  started  pumping  material  in  at  that 
point,  when  it  was  found  that  the  splices  under  the  heavy 
driving  had  frecpicntly  offset  just  enough  to  let  the  clips 
on  the  succeeding  pile  pass  behind  the  lower  section  and 
leave  a  continuous  opening  about  1  in.  in  width,  from 
the  bottom  of  the  top  splice-piece  to  the  bottom  of  the 
wall.  This  defect  permitted  1000  cu.yd.  of  material  to 
pass  through  the  bulkhead  before  it  was  discovered.  These 
cracks  were  later  stopped  by  driving  extra  piling  behind 
the  wall  covering  the  cracks  and  in  addition  forcing  calk- 
ing material  into  the  cracks  from  the  outside.  A  diving 
apparatus  was  employed. 

An  ingenious  method  of  maintaining  a  straight  line 
against  the  intrusions  of  obstacles  on  the  bottom  was 
developed  during  the  course  of  the  driving.  It  was  found 
that  not  infrequently  the  toe  of  the  piling  w^ould  en- 
counter a  peak  of  rock,  a  sunken  log  or  other  obstruc- 
tion and  would  be  deflected  in  or  out  from  a  straight 
line.  This  deflection  would  obviously  shorten  the  bottom 
length  of  the  line  of  piling  and  accentuate  the  dreaded 
crowding  ahead  of  the  tops.  After  several  such  obstruc- 
tions had  been  encountered,  it  was  discovered  that  the 
trouble  could  be  overcome  by  ceasing  to  drive  a  pile  the 
moment  it  showed  signs  of  deflecting,  pulling  it  back  up 
until  it  stood  plumb,  and  interlocking  and  driving  sev- 
eral piles  ahead  of  it  and  past  the  obstruction'.  This  gave 
a  strong  guide  for  the  partly  driven  pile,  and  it  could 
then  usually  be  driven  on  to  grade  without  any  shorten- 
ing of  the  bottom  line. 

Advice  for  Such  Work  as  This 

1.  In  a  long  waU  provide  for  some  means  of  breaking  the 
wan  to  permit  straiglitening  up  of  the  piling.  Tapered  piling 
or  "dutchmen"   would  answer   the  same  purpose. 

2.  Provide  in  the  specifications  for  setting  up  of  the  wall 
several  piles  ahead  of  the  driving.  Special  followers  may  have 
to  be  provided  to  accomplish  this. 

3.  Do  not  figure  too  closely  the  space  a  pile  will  cover,  but 
make   generous  allowance. 

4.  Do  not  introduce  too  great  refinement  in  ordering  vary- 
ing lengths  of  piling  where  the  toe  stratum  varies  in  eleva- 
tion. It  only  causes  confusion  in  shipping  and  distributing, 
and  may  cause  bad  feeling  toward  the  steel  company. 

5.  Order  the  steel  a  sufficient  time  ahead  of  the  need  for 
it   to   forestall   delays   due   to   unexpected   wars. 

6.  Provide  an  oxyacetylene  torch  and  a  diving  helmet. 

7.  Do  not  get  despondent,   for  others  have  had  trouble  too. 


Fel)ruary  8,  1917 
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New  Methods  in  Tunneling  in  Variable 

Soft  Ground 


r.v  T..  G.  Warren* 


iSYNOPSIS — Radically  new  features  in  pneumatic 

tunneling  were  brought  forth  bij  tlie  difficnlties 
in  the  Milwaukee  Shore  Tunnel:  Cutting  hard  clay 
and  hardpan  with  air  chisels;  day  plastering  of 
the  timber  sets  and  sheathing  to  hold  the  air; 
draining  the  face  and  bench,  by  well  points  driven 
ahead.     The  operations  are  described  in  detail. 

The  Shore  tunnel  of  the  Linwood  Ave.  Intake  System 
at  Milwaukee  encountered  unusual  difficulties  due  to  vari- 
able soft  ground  and  serious  water  conditions.  The  con- 
tractor was  forced  to  devise  original  methods  of  dealing 
with  the  different  conditions.  Compressed  air  has  been 
used  throughout  in  all  of  the  four  headings  except  for  a 


FIG.    1.    CLAY-PLASTERED    HEADING    IN    POROUS 
GROUND,    MILWAUKEE    SHORE    TUNNEL 

Soil  above  spring  line  i.s  open  sand  and  gravel,  allowing 
escape  of  compressed  air.  Bench  in  stiff  red  clay  is  being 
excavated  by  air  chisel.  The  entire  surface  of  the  timbering 
and  breasting  is  being  plastered  with  clay  to  hold  the  air; 
laborer  in  background  is  claying  up 

sliort  starting  period  in  the  headings  from  Shaft  2.  The 
pneumatic  method  alone,  however,  did  not  prove  adequate 
to  cope  with  the  range  of  face  conditions,  from  running 
sand  to  hardpan  and  shale,  the  total  range  sometimes  ap- 
pearing in  a  single  face. 

The  tunnel  is  9  ft.  in  diameter  with  12-in.  shell  of 
plain  concrete,  making  an  excavation  diameter  of  11  ft. 
It  will  be  564-4  ft.  long.  Operations  are  conducted  from 
two  shafts,  of  which  the  northerly  is  called  jSTo.  1  and 
the  southerly  Xo.  2.  The  success  of  the  methods,  both 
of  construction  and  supervision,  was  assured  on  July  22, 
1916,  by  the  junction  of  headings  between  Shafts  1  and  2. 

The  tunnel  is  to  serve  as  a  connecting  conduit  between 
the  Linwood  Ave.  intake  or  lake  tunnel  and  the  N"orth 
Point  pumping  station.  A  sketch  map  of  the  intake  svs- 
tem  and  a  description  of  the  work  on  tlie  intake  tunnel 
(a  12-ft.  tunnel  under  the  lake,  4000  ft.  long)  may  be 
found  in  Engineering  Netvs,  June  18,  1914,  p.  1364. 
This  tunnel  is  now  being  extended  into  the  lake  a  distance 


of  2500  ft.  In  the  future  a  9-ft.  concrete  tunnel  will  be 
driven  from  the  shore  shaft  of  the  lake  tunnel  directly 
west  to  a  new  pumping  station  about  7000  ft.  west  on 
Linwood  Ave. 

Conditions  Encountered  in  the  Tunneling 

The  advisability  of  employing  the  compressed-air 
method  has  been  continuously  substantiated  as  the  drifts 
advanced.  The  drifts  from  Shaft  2  were  started  in  nor- 
mal air,  but  each  met  water-bearing  gravel  after  progress- 
ing a  little  over  100  ft.  Work  from  Shaft  2  started  north 
and  south  on  Sept.  13  and  Sept.  17,  1915,  respectively. 
Compressed  air  had  to  be  applied  in  the  early  part  of 
November.  The  headings  from  Shaft  1  started  on  Xov. 
5.  At  this  time,  the  necessity  for  the  use  of  compressed 
air  was  already  demonstrated,  and,  the  shaft  being  45 
ft.  off  the  line  of  the  tunnel,  a  joint  air  lock  for  both 
headings  was  placed  in  the  connecting  drift. 

The  soil  encountered  has  been  water-bearing  sand  and 
gravel,  deposits  of  a  mixture  of  gravel  with  sand  and 
lumps  of  shale  and  boulders,  deposits  of  quicksand,  de- 
composed shale,  ledge  shale,  hardpan  and  boulders.  The 
soil  conditions  have  changed  within  a  comparatively  short 
distance  from  sedimentary  to  glacial  deposits  and  vice 
versa.  As  high  as  nine  distinctly  different  strata  have 
been  encountered  in  the  same  face  within  a  vertical  height 
of  11  ft.  In  one  of  the  worst  cases  the  face  showed 
in  order,  from  top  to  bottom,  red  clay,  fine  sand,  washed 
gravel,  coarse  sand,  decomposed  shale,  ledge  shale,  hard- 
pan  and  boulders.  The  decomposed  shale  was  met  in  a 
deposit  6  ft.  thick  later  on  in  the  mining;  it  was  black, 
very  compact,  without  stratification  lines  and  was  the 
result,  probably,  of  a  severe  grinding  action  of  natural 
forces,  followed  by  enormous  pressure.  In  every  case, 
shale  in  ledge  form  lay  beneath  the  decomposed  shale. 

The  soil  cover  over  the  tunnel  ranges  from  19  to  98 
ft.     The  tunnel  passes  partly  under  the  lake  beach  and 


<fc        .'-V^v-' 


IT"  '     *-i» 
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FIG.  2.     AIR  BLOW  ALONG  LAKE  SHORE  FROM  HEADING 
300   FT.   AWAY 

North   heading  of  shaft   1.      Danger  of  blowout  to  lake   set   a 
limit  on  the  air  pressure  that  can  be  used  in  the  tunnel 
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pnrllv  iiiidci-  llic  lii,<:li  liIiilV  ol'  Ljikc  I'lirk.  Tlic  liciiil 
of  watiT  has  in  general  ((H'l't'sixtiidcd  to  lake  level,  heiii^ 
about  20  n.,  I)iit  in  several  eases  the  head  has  heen  eon- 
sidcM'ahly   al)ove   that   due   to   the   lake   level. 

.\  notable  example  occurred  in  the  south  diilt  Ironi 
Shaft  2  at  Station  !)-|-''^''  rollowiiii^-  a  collapse  of  the 
(Xi'avation  roof,  which  resulted  in  an  inriisli  of  water 
amounting  to  about  vM)()  j;al.  per  min.  .\t  the  time  of 
the  collapse  the  air  pressure  was  11  lb.  It  was  then  raised 
to  1  |l/o  11).,  which  held  back  the  inflow  for  a  tinu-,  but 
in  a  few  hours  jiroved  inadequate.  Successively  17.  IS. 
22,  2;?,  '^1  and  linally  27  lb.  pressure  was  apjjlied  with 
the  same  ri'sult.  TIk"  tunnel  inviMi  was  271/^  ft.  below 
lake,  equal  to  about  \2  11).  hydrostatic  ])ressurc.  it  was 
in  this  exi)erience  that  the  use  of  well  ])oints  for  draining 
tiie  face  was  suggested  and  tried,  with  success,  as  will  be 
described  later  on. 

A  limit  to  the  anu)unt  of  air  pressure  that  could  be 
used  lav  in  the  nearness  of  the  lake  shore,  particularly 
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FIG.  3.    AIR-CHISEL  BITS  FOR  HARDPAN  AND  CLAY 

The  narrow  chisel  is  successful  in  hardpan  but  failed  in 
sticky  clay.  The  wide  bits  handle  sticky  and  plastic  clay 
effectively.  The  hammer  used  has  11/2 -in.  bore  and  3 14 -in. 
stroke 

in  case  of  the  north  heading  from  Shaft  2.  Great  care 
has  been  used  in  this  heading  to  have  the  air  pressure 
exceed  only  slightly  the  hydrostatic  lake-level  pressure. 
Distinct  blowing  through  of  air  was  observed  in  the  water 
close  along  the  shore  line  on  many  occasions  (see  Fig.  2). 
It  was  felt  that  the  danger  of  blowing  a  large  opening 
through  the  sand  to  the  lake  existed,  in  case  of  any 
material  rise  in  air  pressure  in  the  heading. 

Slow  Progress  in  Hardpan;  Pneumatic  Chisels 
Prove  the  Solution 

Ordinary  pick-and-shovel  mining  was  started  in  all 
headings.  The  material  that  gave  most  trouhle  in  the 
early  stages  was  hardpan,  with  pockets  of  gravel,  and 
stiff,  stony  red  clay.  On  account  of  the  slow  ])rogress 
with  hand  picks,  blasting  was  tried,  using  40%  dynamite. 
This  materially  increased  the  speed  of  mining  per  shift, 
but  any  gain  was  offset  by  the  delays  caused  by  several 
roof  falls,  due  to  the  blasting.  After  less  than  300  ft. 
progress  in  one  heading  and  after  only  29  lin.ft.  in  an- 
other heading,  blasting  was  discontinued.  The  contrac- 
tor's superintendent,  Daniel  O'Connor,  made  a  trial  of 


pneumatic  hammers,  and  almost  from  the  start  these 
demonstrated  themselves  as  the  successful  solution  of  the 
dilliculty. 

The  (irst  ])its  tri(!d  were  1-in.  diameter  steel  with  1- 
in.  eliisel-shaped  cutting  ends.  The  hammers  were  of 
snudi  size  ( I ngersoll-lJand  cIiip|)ingor  scaling  liammers). 
Increased  speed  of  mining  and  deci-eased  danger  of  roof 
fill  Is  resulted,  and  the  exhaust  fi'om  the  tools  also  aided 
ventilation.  After  nearly  nine  months'  experience  witli 
this  nu'thod  of  excavation  the  oj)inion  on  the  work  is 
that  the  ])neumatic  hammers  have  solved  the  problem  of 
mining  in  stilt  soil  and  also  dealing  with  ground  in  which 
the  stratification  changes  rapidly. 

Tlie  hammer  is  used  to  scale  off  pieces  of  the  soil, 
being  held  almost  pai'allel  to  the  face.  The  l)it  in  most 
cases  is  slightly  bent  forward  at  the  point  to  facilitate 
the  flaking-oif.  process.  Several  diflferent  forms  of  bit  were 
evolved  as  the  work  went  on.  Referring  to  the  drawing. 
Fig.  ;5,  the  narrow  chisel  was  found  to  operate  well  in 
hard|)an  and  in  gravelly  clay.  The  wide  bits  were  used  for 
mining  in  sticky  clay  and  in  plastic  clay,  after  the  narrow 
chisel  proved  itself  a  failure.  The  wide  bit  was  satis- 
factory for  every  operation  in  the  sticky  clay  and  would 
remove  in  one  bite  from  one  to  two  shovelfuls  of  soil. 

The  progress  made  with  the  hammers  may  be  judged 
by  the  average  figure  of  3.70  lin.ft.  per  10-hr.  shift,  with 
the  pneumatic  hammers,  against  2.84  lin.ft.  in  the  same 
time  with  hand  pick  work.  The  excavation  quantities 
corresponding  to  these  two  figures  are  14.17  and  11.84 
cu.yd.  This  was  in  semistable  soil.  The  average  progress 
in  stiff  blue  clay,  using  the  pneumatic  hammers,  was 
fi  Hn.ft.  in  10  hr.'  (June,  1916). 

Box-Drift  Advance  with   Clay-Plastered  Surface 

Open  gravel  strata  and  water-bearing  strata  presented 
very  serious  problems,  which  were  met  finally  by  the 
adoption  of  box-drift  advance  with  full  clay  plastering 
of  all  surfaces,  both  of  soil  and  timber.  The  develop- 
ment may  be  sketched  by  detail  reference  to  the  north 
heading  from  Shaft  2. 

Originally,  work  was  carried  on  in  this  heading  without 
compressed  air.  About  a  month  after  beginning  the  ex- 
cavation, the  first  face  collapse  occurred,  at  Sta.  1  -f-  16.5 ; 
it  brought  in  a  mass  of  sand,  gravel  and  boulders  and  300 
gal.  of  water  per  min.  From  that  time  until  successful 
junction  with  the  south  heading  of  Shaft  1  the  work 
continued  to  be  an  unending  battle  to  drive  ahead.  This 
is  best  shown  by  the  fact  that  780  ft.  of  advance  was  made 
in  eight  months,  or  less  than  100  ft.  per  month.  All  of 
this  was  through  running  sand  and  gravel  deposits  in  at 
least  a  part  of  the  face. 

After  the  first  collapse,  compressed-air  equipment  hav- 
ing been  installed,  the  heading  was  placed  under  air  pres- 
sure on  ISTov.  5.  Low  pressure  on  Nov.  17  and  18,  the 
air  dropping  to  9  lb.,  brought  more  face  collapses  and 
increase  of  water,  the  inflow  now  amounting  to  about 
600  gal.  per  min.  The  water  was  driven  back  by  increas- 
ing the  air  pressure  to  13  lb.  On  Nov.  29,  at  Sta.  1  -f-  54, 
after  various  attempts  to  grout  the  collapsed  heading, 
work  with  a  different  method  of  advance  started.  A 
narrow  top  heading  or  box  drift,  5  ft.  wide  at  the  top, 
8  ft.  3  in.  wide  at  the  bottom  and  6  ft.  6  in.  high,  was 
started.  This  box  drift  employed  three-segment  timber 
sets  of  20-in.  longitudinal  spacing,  and  such  a  sequence 
of  operations  that  only  a  very  small  area  of  ground  was 
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FIG.    6   T/MBERIN6   OF  CLAY-PLASTERED  BOX  DRIFT,   USED  IN  WORST  6R0UND 

FIGS.   4   TO   6.     DIFFERENT   ARRANGEMENTS   OF   ARCH  TIMBERING   USED  IN  THE   SHORE   TUNNEL 


exposed  at  any  one  time,  at  all  other  times  both  exposed 
soil  face  and  timber  being  covered  tight  with  a  plastering 
of  soft  clay.  Fig.  (5  sketches  a  heading  timbered  under 
this  system,  and  may  be  compared  with  the  normal  tim- 
bering of  Figs.  4  and  5. 

The  advance  of  the  box  drift  is  made  by  20-in.  bites 
until  a  10-ft.  advance  is  obtained.  The  first  step  in  the 
advance  is  to  remove  the  top  broastboard  and  then  take 
away  the  soil  for  a  horizontal  depth  of  20  in.  and  a 
vertical  depth  of  10  in.  Roof  boards  1  in.  thick,  10  in. 
wide  and  20  in.  long,  with  long  edge  ])arallel  to  the 
tunnel  axis,  the  top  surface  covered  with  soft  clay,  are 
|)laced  in  the  small  area  of  roof  exposed.  Then  two  3x6- 
in.  transverse  crown  timbers  51/2  ft.  long  are  laid  against 
the  roof  boards.  These  timbers  are  held  temporarily  by 
a  ;3x8-in.  cantilever  crown  bar  6  ft.  long  supported  by 
a  trench  jack  until  the  side  pieces  of  the  three-piece  set 
can  be  installed.  The  10-in.  face  of  the  excavation  for 
the  new  roof  boards  is  quickly  covered  by  IxlO-in.  breast- 
l)oards,  also  clay  plastered,  and  braced  against  the  trench 


jack.  Then  the  entire  breast  is  brought  to  the  new  face 
by  successive  10-in.  vertical  depths  of  advance,  placing 
the  new  breastboards  in  10-in.  sections.  As  the  excava- 
tion of  this  20-in.  bite  progresses  and  the  sides  of  the 
l)ox  drift  are  exposed,  these  are  covered  with  Ixl0x20-in. 
l)oards  clay-plastered  on  the  outer  surface.  This  side 
sheeting  is  held  by  the  legs  of  the  three-piece  set  when 
placed.  The  crown  timber  of  the  three-piece  set  is  perma- 
nent, as  it  becomes  the  crown  timber  of  the  final  five- 
piece  set  of  the  full-sized  excavation. 

When  the  box  drift  was  first  started,  a  heavy  escape  of 
compressed  air  passed  through  roof,  breast  and  sides,  and 
it  was  found  necessary  to  cover  all  surfaces  with  clay, 
thoroughly  wet.  This  use  of  clay  has  been  continued. 
Fig.  1  shows  a  heading  where  the  application  of  clay  is 
just  started. 

The  clay  plastering  has  been  made  an  essential  feature 
of  the  excavation  in  loose  ground.  Constant  vigilance  is 
required  to  prevent  blows,  and  generally  one  man  is 
detailed  to  the  sole  dutv  of  going  over  the  clay  plastering 
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FIG,  t    HEADING  FROM  FOOT  OF  SHAFT  2,  LOOKING 
TOWARD   AIRLOCK 

that  covers  sheeting  and  timbers,  and  dosing  cracks  and 
holes  as  fast  as  they  appear  under  the  drying-out  effect 
of  the  air. 

Full-section  excavation  is  made  as  soon  as  the  box 
heading  has  reached  a  10-ft.  advance.  The  widening  out 
is  done  with  precisely  the  same  care  to  expose  only  a 
very  small  area  as  in  the  advance  of  the  heading.  The 
widening  is  done  in  two  stages,  roof  to  spring  line  being 
done  first  with  completion  of  the  permanent  five-piece 
timber  sets,  and  excavation  of  the  lower  half  of  the  section 
then  following. 

The  condition  of  affairs  when  the  box  drift  was  first 
employed  was  that  the  face  consisted  of  fine  brown  sand 
above  the  spring  line  and  in  the  roof,  and  stiff  red  clay 
in  the  lower  half.  The  clay,  however,  gradually  disap- 
peared as  the  heading  advanced,  and  ultimately  dropped 
to  near  the  bottom,  with  gravel  below  it.  Under  these 
circumstances,  longitudinal  IxlO-in.  planks  had  to  be 
installed  along  the  entire  lower  half  of  the  excavation, 
whereas  elsewhere  sheeting  was  used  only  above  spring 
line  (or  above  the  footing  plates  of  the  sets  where  these 
were  carried  down  lower). 

The  clay-plastered  box  drift  was  continued  in  the 
north  heading  of  Shaft  2  for  about  240  ft.  It  was  also 
used  successfully  in  excavating  through  a  full  deposit  of 
water-bearing  sand  from  Sta.  9  -|-  70  to  10  +  44  in  the 
south  heading  of  Shaft  1.  The  average  progress  of  the 
full-section  excavation  with  the  box-drift  method  has 
been  1.27  ft.  in  the  10-hr.  shift. 

The  advantages  of  the  system  are  that  only  a  small 
area  of  ground  is  exposed  at  any  one  time,  which  lessens 
the  air  loss  and  danger  of  a  run  of  soft  soil,  and  the 
fact  that  the  very  short  advances  at  the  face  give  almost 
sure  control  of  the  soil.  The  almost  perfect  control  of 
air  loss  by  the  clay  plastering  has  proved  an  especially 
valuable  feature  of  the  method. 

Successful  drainage  of  wet  face  and  wet  benches  has 
been  accomplished  by  pumping  from  well  points  driven 
into  the  face  or  bench.  This  expedient  was  suggested  by 
George  W.  Jackson,  member  of  the  contracting  firm,  in 


llu'  casu  of  a  liM<l  collajise  in  the  south  heading  i'roin  Shaft 
2,  Sill.  D  +  HI,  wlu'ii  water  was  coming  in  jit  the  I'atc 
of  200  gal.  per  uuil  and  tbe  air  pressure,  even  though 
raised  from  1 1  to  27  lb.  ])er  sq.in.,  was  unable  to  control 
it.  As  the  liydrostatic  head  corresponding  to  lake  level 
was  (inly  12  lb.,  it  was  unsafe  to  raise  the  pressure  fur- 
iber,  and  the  water  had  to  be  brought  under  control  before 
face  (>xcavation  could  continu"!.  Well  points  were  driven 
18  in.  into  the  face  about  3  ft.  below  the  excavation  roof. 
Tbc  material  was  fine  sand  above  springing  line  and  soft 
clay  below. 
DijAiNiNG  Face  by  Well  Points  Driven  Ahead 

Fig.  9  sketches  the  arrangement  of  the  well  points. 
Tlicy  were  all  connected  by  hose  to  a  valved  manifold 
])laced  upon  the  .']-in.  blowout  line;  a  Vr^'^-  l^^le  in  the 
blow  pipe  for  admitting  air  at  tunnel  pressure  gave  an 
ejector  effect  to  supplement  the  inward  pressure  at  the 
well  points.  On  opening  the  valves,  the  pressure  of  the 
air  acted  through  the  mesh  of  the  well  points  and  the 
blowout  line,  and  the  well  points  then  were  the  natural 
place  of  escape  for  the  compressed  air,  which  carried  the 
water  with  it.  The  result  was  very  successful.  Four 
114-in.  well  points  easily  controlled  the  inflow  from  the 
face  and  dried  the  roof. 

Tbe  air  pressure  in  the  drift  was  27  lb.  at  the  time 
the  well  points  were  started.  The  pressure  was  gradually 
reduced  to  13  lb.,  the  well  points  continuing  to  operate 
with  excellent  results. 

Later,  the  well-point  method  was  used  to  drain  wet 
benches  in  fine  sand,  with  equal  success.  It  is  the  opinion 
of  those  who  have  seen  the  well  points  in  service  in  this 


FIG.    8.    LOWERING   STEEL   AIRLOCK   DOWN   SHAFT   2 

beading  that  an  important  advance  in  tunneling  has  been 
made  by  the  employment  of  this  method.  Their  use  gives 
control  over  a  wet  face  in  soft  soil  that  cannot  be  con- 
trolled by  the  aid  of  compressed  air  alone  at  moderate 
pressure. 
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After  a  ('olla{)sc  of  tiniberiii<f  in  one  of  the  lieadings, 
due  to  undermining  of  a  footing  plate,  the  8-ft.  open 
length  of  heading  in  soil  of  gravel  and  boulders  caved  in. 
To  recover  this  hetiding  by  direct  mining  in  a  disturbed 
soil  would   have   been   a  very   dangerous   procedure. 

GiiouTiNG  A  Collapsed  Heading 

A  9-in.  concrete  bulkhead  backed  by  a  3-in.  timber 
bulkhead,  was  built  innnediately  as  close  to  the  point  of 
collapse  as  possible,  and  the  heading  was  grouted  through 
a  pipe  passing  through  the  two  bulkheads.     Grout  was 
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FIG.   9.     HEADING   FACE   DRAINED  BY  WELL   POINTS 


pumped  in  to  the  point  of  refusal,  and  the  heading  was 
then  abandoned  for  two  weeks  to  allow  the  grout  to  set 
thoroughly.  When  it  was  reopened  the  solid  grout  and 
cemented  gravel  and  boulders  were  mined  through  by 
pneumatic  hammers  without  any  difficulty  or  mishap. 
Timbering  was  not  required,  as  the  grout  formed  a  solid 
mass  that  was  completely  self-supporting  over  the  arched 
excavation. 

Different  Kinds  of  Timbering 

In  all  headings  the  excavation  has  been  carried  out  in 
top-heading  and  bench  arrangement.  The  top  heading 
usually  extended  down  about  a  foot  below  spring  line,  mak- 
ing the  bench  about  5  ft.  high.  The  nature  of  the  ground 
and  the  resulting  method  of  timbering,  however,  affected 
the  height  of  bench  considerably.  In  the  stiff  clay  the 
arch  was  held  by  timber  sets  founded  on  foot  blocks, 
usually  at  or  12  in.  below  springing  line  (Fig.  4).  These 
were  five-piece  segmental  sets  of  3xG-in.  maple,  consisting 
of  a  crown  timber  42  in.  long  and  two  48-in.  side  seg- 
ments on  each  side,  all  framed  with  beveled  joints.  The 
sets  were  spaced  to  suit  conditions,  from  tight  setting  to 
5-ft.  spacing.  This  type  of  timbering  would  not  hold 
heavy  earth  pressures,  yet  it  served  to  prevent  movement 
of  the  roof  soil  and  also  held  any  small  chunks  or  slabs  of 
loosened  material,  thereby  lessening  the  danger  to  the 
men. 

In  softer  soil,  as  sand  and  gravel,  the  timbering  usually 
consisted  of  three-piece  sets  of  3x6  maple  (Fig.  5), 
with  a  Gi/^-ft.  crown  timber  and  7-ft.  legs  resting  on 
plates  or  footing  blocks  set  well  below  springing-line  level 
and  giving  in  effect  an  almost  flat  floor,  which  was  secure 
and  stable  except  in  a  very  few  cases  where  invert  plank- 
ing had  to  be  put  in.  These  sets  were  placed  solid,  edge 
to  edge. 

In  those  soils  where  the  box-drift  method  of  excavation 
was   resorted   to,   the   standard   three-piece   set   was   not 


adaptable,  as  it  would  have  required  double  roof  timber- 
ing. A  modified  five-piece  set  was  used  here,  of  such  ar- 
rangement that  the  crown  timber  of  the  box  drift  served 
also  as  crown  timber  of  the  permanent  five-piece  set, 
making  the  bench  about  5  ft.  high  ordinarily.  The  ex- 
cavation ranged  from  2.28  cu.yd.  to  2.68  yd.  per  lin.ft. 
in  the  heading  and  1.40  to  1.65  cu.yd.  per  lin.ft.  in  the 
bench. 

An  advance  of  9  ft.  before  concreting  was  first  tried. 
This  was  gradually  lengthened,  however,  with  experience 
and  practice  to  a  maximum  of  15  lin.ft,  of  advance 
wherever  the  stability  of  the  excava- 
tion roof  permitted.  In  all  cases  con- 
creting followed,  section  by  section,  im- 
mediately behind  the  excavation,  each 
section  being  concreted  close  up  to  the 
face.  The  contractors  paid  close  atten- 
tion to  limiting  excavation  to  the 
neat  line,  but  the  nature  of  the  soil  and 
the  rapidity  of  its  changes  prevented 
entire  success  in  this  effort.  There  has 
been  surplus  excavation  throughout,  the 
average  amounting  to  0.20  cu.yd.  per 
lin.ft.  outside  the  line  of  the  12-in. 
shell.  This  amount  was  measured  by 
the  concrete  put  in  for  the  lining.  Part 
of  this  is  accounted  for  by  the  consider- 
able departure  of  the  invert  from  the  theoretical  semicircle 
where  the  timber  sets  are  (tarried  down  well  below  spring- 
ing level,  as  shown  in  the  di'awing  in  Fig.  5. 

Engineers  and  Contractors 

The  whole  construction  is  being  conducted  under  the 
charge  of  George  F.  Staal,  City  Engineer,  the  writer 
supervising  the  construction  o])erations.  The  contractor 
is  the  O'Brien  &  Jackson  Construction  Co.,  of  Chi- 
cago; Daniel  O'Connor  is  superintendent.  The  forces 
maintained  by  the  city  on  the  contract  comprise  five  con- 
struction inspectors,  two  engineering  inspectors,  one  tran- 
sitman  and  one  draftsman,  besides  the  resident  engineer. 


Locsil  Eii^noeriniBr  Society  Make.s  Influence  Felt — "Some 
progress  has  been  made  in  the  direction  of  taking  a  more 
active  part  in  the  public  affairs  of  the  city  and  state.  This 
is  one  of  the  principal  objects  of  the  Oregon  Society  of 
Engineers,  as  specifically  set  forth  in  its  constitution — 
namely,  to  organize  engineering  opinion  in  matters  of  public 
interest.  One  of  the  great  advantages  that  a  local  engineer- 
ing society  has,  over  the  local  branch  of  a  national  society  is 
the  freedom  which  it  has  to  enter  more  closely  into  the  life 
of  the  community  in  which  it  exists.  The  national  society 
is  bound  to  a  certain  extent  not  to  voice  its  sentiments  on 
questions  of  public  interest  without  first  consulting  the 
parent  organization.  This  greatly  handicaps  it  in  such 
action,  owing  to  the  time  required  to  get  permission  to  act 
and  the  probability  that  on  certain  questions  such  permission 
will  not  be  granted.  The  Oregon  Society  of  Engineers,  how- 
ever, is  entirely  free  to  take  any  action  it  may  see  fit  in 
any  given  case,  and  only  needs  to  exercise  caution  not  to 
be  rushed  too  freely  into  expressing  its  convictions  in  a 
public  manner.  Such  work  as  the  society  has  done  in  this 
connection  has  been  largely  in  the  way  of  committee  work 
directed  by  the  executive  board,  and  may  not  have  been 
fully  noted  by  many  of  the  members.  One  of  the  earliest 
endeavors  in  this  line  was  made  nearly  three  years  ago, 
when  the  society  put  forward  for  the  nomination  of  city 
commissioner  a  well-known  engineer  and  materially  assisted 
in  placing  him  in  office  and  at  the  head  of  the  department 
of  public  works.  The  result  of  this  action  has,  I  believe, 
been  beneficial  to  the  city  and  creditable  to  the  profession, 
and  the  society  has  no  need  to  regret  its  action  in  the 
matter." — Williams  S.  Turner,  in  a  presidential  address  to 
Oregon   Society   of   Engin-^ers. 
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Activated-Sludge  Plants  at  Houston,  Texas 


I>^    ('.  \j.  Willi I'oijD' 


iSlWOPSIS — Two  a(iii'(ilc<l-sliid</e  planls  ivilli  a 
combined  capacili/  of  19,000,000  (jal.  a  daij,  irllli 
continuous-flow  aeration  tanks,  vertical-flow  sel- 
ling tanks,  sludije-reaerniion  lank,  rotanj  posilire- 
/iressure  blowers  and  pilol-liibe  air  meters. 

The  fonstriu-tion  of  iU'tivatcd-sliulgc  plants  with  a  total 
capacity  of  19,000,000  gal.  per  day  is  now  well  under  way 
at  Houston,  and  it  is  expected  that  tlie  ])hints  will  he 
ready  for  operation  hy  April  1,  1917.  Though  a  compara- 
tively new  method  of  sewage  treatment,  it  was  shown  by 
thorough  tests  under  working  conditions  to  have  consid- 
erable advantages  over  older  methods  and  was  ado[)te(l  as 
being  best  suited  to  all  the  requirements,  local  conditions 
and  natural  advantages.  The  prevailing  mildness  of  tem- 
perature, the  condition  of  the  sewage  after  passing  through 
an  extended  sewer  system  and  being  pumped,  the  snuill 
area  required,  the  absence  of  objectionable  odors  and  the 
large  removal  of  suspended  matter  were  some  of  the  fac- 
tors considered  in  the  selection  of  this  method. 

Preliminary  tests  were  conducted  over  a  period  of  one 
year,  the  last  four  months  being  directed  solely  to  the 

♦Assistant  Engineer,  City  of  Houston,  Tex. 


activated-sludge  method.  A  description  of  these  tests 
and  their  results  are  amply  set  forth  in  a  recent  printed 
report  hy  the  City  Engineer,  F>.  V].  Sands,  under  whose 
diicction  they  were  made. 

The  pres(;nt  j)opulation  within  contributing  distance  of 
the  plants  is  estimated  at  110,000,  about  half  of  which 
is  now  connected  to  the  sewers.  The  sewers  are  built 
upon  the  sei)arate  system.  All  the  sewage  is  passed 
through  screens  having  1-in.  openings,  chiefly  for  the  pur- 
pose of  protecting  the  pumps,  and  about  two-thirds  of 
the  total  is  passed  through  a  grit  chamber.  In  order  to 
utilize  a  number  of  miles  of  sewers  constructed  some  time 
previously  in  pursuance  of  another  })lan  of  disposal,  it 
was  necessary  to  build  two  plants,  on  opposite  sides  of  the 
city.  It  was  desired  to  provide  for  a  total  population  of 
225,000  connected  to  the  sewers.  Gagings  placed  the  pres- 
ent average  flow  at  85  gal.  per  capita  per  day  for  the  popu- 
lation connected  to  the  sewers,  and  this  was  used  in  esti- 
mating the  quantity  to  be  treated. 

The  plants  have  been  designed  in  units  for  convenience 
and  flexibility  of  operation.  The  north-side  plant  con- 
sists of  four  units,  and  the  south-side  plant  of  two  units. 
Each  unit  is  capable  of  treating  the  sewage  of  37,100  per- 
sons, giving  an  average  flow  of  2,190  gal.  per  min.,  and 
■Sludcfe  Rej-urn  Channek 
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a  niaxiniuiu  flow  of  2(580  <>al.  per  inin.  per  unit.  Each 
unit  consists  ol"  a  rectangular  continuous-flow  aeration 
lank,  a  battery  of  10  veitical-flow  settling  tanks  and  a 
sludge  reaeration  tank,  the  whole  supplied  with  means  for 
distribution  of  air  under  a  pressure  of  51/4  lb.  per  sq.in. 
(See  Fig.  1  for  plan  and  sections  of  a  part  of  one  unit.) 
Each  aeration  tank  is  18x280  ft.  in  plan,  with  a  net 
depth  over  aerators  of  9  ft.  9  in.    The  net  volume  of  the 
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tank  when  full  is  340,000  gal.  The  ratio  of  tank  surface 
to  tank  volume  is  1  sq.ft.  to  G7.4  gal.  Grade  5-1  filtros 
plates,  12x12x11^  in.  in  si^e,  are  set  in  the  bottom  of  the 
tank  in  cast-iron  frames  (see  Fig.  2).  The  frames  are 
placed  in  rows  across  the  bottom  of  the  tank,  spaced  5  ft. 
c.  to  c,  for  the  full  length.  There  are  112  frames  to 
each  tank,  each  frame  holding  six  aerator  plates,  giving  a 
total  of  C72  aerators  to  each  tank.  The  ratio  of  aerator 
surface  to  tank  surface,  then,  is  1  to  71/2-  The  tanks  will 
be  supplied  with  0.2G  cu.ft.  of  free  air  per  minute  per 
square  foot  of  tank  surface.  The  average  detention  pe- 
riod in  the  aeration  tanks  will  be  1  hr.  50  min.,  and  the 
minimum  li/^  hr.  Allowing  30%  of  the  volume  of  the 
tank  to  be  occupied  by  sludge,  the  average  unit  volume 
of  free  air  supplied  will  be  0.33  cu.ft.  per  gal.  of  sewage 
per  hour  treated. 

After  aeration  the  mixture  of  sewage  and  sludge  will 
flow  directly  to  the  settling  tanks  through  a  channel  4I/3 
ft.  wide,  934  ft.  deep  and  104  ft.  long.  This  channel  has 
aerators  placed  at  intervals  in  the  bottom  to  prevent  set- 
tling of  sludge.  The  10  settling  tanks  are  placed  in  a 
row  beside  the  channel,  and  large  slots  with  adjustable 
gates  connect  the  channel  with  the  tanks.  The  settling 
tanks  are  10x18  ft.  10  in.  in  plan  and  21  ft.  10  in.  from 
water  surface  to  bottom.  Tliey  have  conical  bottoms  and 
are  supplied  with  vertical  8-in.  pipes  in  the  center,  fitted 
to  act  as  air  lifts  to  remove  the  settled  sludge.  The 
volume  of  each  tank  is  22,000  gal.  They  are  designed  to 
act  on  the  vertical-flow  principle,  the  path  of  the  sewage 
being  across  and  upward  to  the  effluent  weirs  on  the  op- 
posite side  from  the  distributing  channel,  while  the  direc- 
tion of  motion  of  the  settling  sludge  is  downward.  It  is 
proposed  to  maintain  a  blanket  of  sludge  somewhat  below 
the  surface  to  act  as  a  strainer  to  remove  fine  particles 
of  sludge  in  suspension.  This  necessitates  a  very  low 
velocity  of  flow  in  the  tanks,  since  the  sludge  is  very  light 
and  extremely  sensitive  to  impelling  currents.  It  is  esti- 
mated that  this  velocity  will  be  about  2.7  ft.  per  min.  It 
cannot  be  said  at  this  time  Just  how  successful  this  plan 
will  prove,  and  it  will  be  an  interesting  feature  of  opera- 
tion to  be  observed.     The  design  is  such,  however,  that  a 


simpler  method  of  sedimentation  can  be  resorted  to  it 
necessary.  The  effluent  passes  from  the  settling  tanks  to 
a  collecting  channel  and  thence  to  the  river  without  fur- 
ther treatment. 

The  settled  sludge  is  removed  from  the  settling  tanks 
by  the  air  lifts  and  flows  into  a  sludge-collecting  channel 
that  leads  into  the  end  of  the  reaeration  tank.  This  tank 
is  9x280  ft.  in  plan,  of  the  same  depth  as  the  aeration 
tank  and,  except  for  width,  is  identical  with  it  in  con- 
struction. The  concentrated  sludge  is  here  aerated  for 
an  average  period  of  3  hr.  and  reenters  the  aeration  tank 
at  the  influent  end  to  become  mixed  with  the  sewage 
again.  F]xcess  sludge  will  be  pumped  from  the  end  of 
this  tank  for  further  treatment.  The  volume  of  air  sup- 
plied to  the  sludge  in  reaeration  is  0.23  cu.ft.  of  free  air 
per  gallon  per  hour  aerated.  Under  normal  conditions 
it  is  believed  that  the  rate  of  flow  can  be  increased  25% 
above  that  for  which  the  plants  were  designed,  without 
increasing  the  volume  of  air  supplied. 

All  tanks  and  chamiels  are  built  as  monolithic  structures 
of  reinforced  concrete.  Walls  have  been  designed  for  full 
earth  pressure  outside  and  full  water  pressure  inside.  All 
concrete  will  be  waterproofed  with  integral  waterproofing. 
Sloped  walls  in  the  settling  tanks  will  receive  special 
trowel  finish  to  prevent  accumulation  of  sludge.  Great 
care  has  been  taken  to  avoid  dead  spaces  and  corners  where 
sludge  could  accumulate  and  become  septic.  Short-cir- 
cuiting and  inadequate  aeration  of  any  part  of  the  sewage 
are  thought  to  be  entirely  avoided.  There  are  no  sludge 
channels  or  pipes  without  means  of  thorough  agitation. 

Wrought-iron  pipes  for  air  distribution,  ranging  in 
size  from  12  to  4  in.  diameter,  are  carried  on  small  slabs 
across  the  top  of  the  tanks.  Vertical  2-in.  galvanized 
pipes  connect  the  distributing  system  with  the  aerator 
frames.  All  bolts  and  screws  in  contact  with  sewage  are 
made  of  bronze.  Valves  are  placed  at  advantageous  points 
throughout  the  system  to  facilitate  control.  The  volume 
of  air  supplied  will  be  measured  by  meters  (Fig.  3)  fitted 
with  pilot  tubes  and  a  differential  gage,  placed  between 
the  blowers  and  the  tanks.  Air  will  be  supplied  by  rotary 
positive-pressure  blowers  made  by  the  B.  F.  Sturtevant 
Co.  Each  blower  has  a  capacity  of  3750  cu.ft.  per  min. 
at  a  pressure  of  5i/4  lb.  per  sq.in.  Three  blowers  will  be 
placed  at  the  north-side  plant  and  two  at  the  south-side 
plant.    Four  of  the  blowers  are  driven  by  150-hp.  3-phase 
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fiO-cycle  2200-volt  motors  made  by  the  General  Electric 
Co.  At  each  plant  there  will  be  one  constant-speed  motor 
and  one  multiple-speed  motor.  At  the  north-side  plant 
one  blower  will  be  driven  by  a  150-hp.  twin  Standard  fuel- 
oil  engine  of  the  Diesel  type.  This  engine  is  being  in- 
stalled for  the  purpose  of  reducing  the  power  consumption 
at  the  plant  at  the  time  of  peak  load  at  the  generating 
station,  by   which   arrangement   an   advantageous   power 
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rate  was  S(>c II red.  I'owci-  will  he  fiirnishcMl  hy  llic  Houston 
Lijjhting  and  Power  Co.  .\ir  will  \)v  liltcriMl  (liioiij;!. 
nuislin  scrooiis  Ix'forc  ciilcrini;-  (lie  hlowci's. 

Brick  l)iiil(lin>:s  of  sul)staMti;il  (l(>si«jii  and  ))l{'asin<r  ap- 
poaraiU'O,  0(iui])[)0(l  with  travclinj:;  cranes,  are  l)('in<f  crt'clcd 
as  power  houses  at  the  phints.  \  frame  oHice  and  hihora- 
iory  buildini?  is  ])rovidcHl  at  the  north-side  jilunt,  and  a 
small  otliee  and  storeroom  at  the  south-side  phmt.  .\ll 
laboratory  work  will  he  eonduetiMl  at  the  north-side  phint, 
and  it  is  intended  to  operate  the  plants  undei-  eapahle 
supervision  in  eonjunetion  with  thorou<i,ii  chemical  and 
hioloiiical  analyses. 

IMans  tor  the  tlnal  dis|)osal  ol'  slud<;e  are  hvw^  held  in 
abeyance  at  this  tinu\  awaiting-  the  develojjnu'nt  of  better 
methods.  A  large  amount  of  work  is  being  done  else- 
where along  this  line,  and  it  seems  probable  that  an  elli- 
cient  and  acceptable  method  will  be  worked  out  in  the 
course  of  the  next  few^  months.  It  appears  probable  at 
this  time  that  final  settling  tanks  and  mechanical  presses 
and  driers  will  be  the  method  used.  A  centrifugal  pump 
of  500  gal.  ])er  min.  capacity  is  provided  at  each  plant  to 
deliver  the  excess  sludge  to  the  dewatering  apparatus. 
Three  fertilizer  plants  are  located  in  the  city,  and  it  is 
expected  that  all  the  available  sludge  will  be  consumed 
locally.  It  is  impossible  to  give  at  this  time  even  an  ap- 
proximate estimate  of  the  quantity  of  sludge  to  be  ex- 
jjccted  since  this  is  a  rather  variable  item  and  one  not 
easily  calculated. 

To  avoid  the  use  of  force  mains  from  pumping  stations 
to  the  plants  a  large  amount  of  excavation  w^as  necessary 
for  the  construction  of  the  plants.  At  the  south-side  plant 
20,000  cu.yd.  of  material  was  removed,  mostly  loam  and 
stiff  clay.  At  the  north-side  plant  90,000  cu.yd.  was.  re- 
moved, consisting  of  .sand,  clay  and  marl.  This  excava- 
tion was  done  at  a  unit  price  of  271/20.  per  cu.yd.,  the  ma- 
terial being  removed  from  the  site.  The  top  of  the  tanks 
at  the  south-side  plant  is  6 1/2  ft.  belo\v  the  natural  ground 
surface.  The  north-side  plant  is  situated  on  sloping 
ground,  and  the  average  depth  from  natural  ground  sur- 
face to  the  top  of  the  tanks  is  approximatly  12  ft.  The 
excavated  areas  are  sufficiently  large  to  provide  ample 
room  around  the  tanks.  Banks  are  cut  on  11/2  to  1  slope 
and  will  be  sodded  to  prevent  erosion.  The  excavated  area 
at  the  north-side  plant  is  3.2  acres,  and  at  the  south-side 
plant  1.3  acres. 

The  following  construction  costs  taken  from  contract 
prices  are  here  given: 

North  South 

Plant*  Plantt 

Excavation ■ -. $24,750  $5,500 

Contract  price,  plant  comploto,  except  machinery '5,' ,o^  o  tao 

Machinery  and  equipment  (purchased  by  the  city)  ....  ^2,184  V,/bU 

Estimated  cost  of  sludge-handling  equipment ZO,{)m  '"■""" 

Total $253,484  $113,310 

Total  cost  both  plants ' ^'to'^nt 

Cost  per  million  gallons  per  day  capacity '  ;'^"2 

Cost  per  1,000  contributing  population '.o^" 

*  North-side  plant,  12,615,000  gal.  capacity  per  day.  t  South-side  plant, 
6,310,000  gal.  per  day. 

When  conditions  become  such  that  the  plants  are  op- 
erated at  full  capacity,  it  is  estimated  that  the  cost  of 
treatment  will  be  $9. if)  per  million  gallons  per  day,  in- 
cluding interest  and  depreciation.  It  is  evident  that  both 
construction  and  operating  costs  would  have  been  some- 
what reduced  if  it  had  been  possible  to  build  one  central 
plant  instead  of  two  separate  plants. 

The  layout  of  the  plants  is  compact,  and  the  design  is 
such  that  additional  units  can  be  provided  w^hen  needed, 
without  alterations  to  the  present  structures.    The  plants 


i('(|iiii-e  an  almost  inappi'cciahle  Hydrostatic  head  I'oi'  their 
operation.  The  head  to  create  circulation  of  the  sludge  is 
inaintainc(|  Ity  the  air  lifts  in  the  settling  tanks. 

Fill  COS  j)lates  for  distribution  of  air  arc?  not  (;onsidered 
aliogetlier  satisfactory  in  some  resp(!cts,  but  Ixnng  the 
best  method  availahle  at  this  time,  they  will  he  installed 
and  given  a  trial,  it  may  he  woi'tliy  of  mention  that  a 
plate  used  for  four  months  under  adverse  conditions  in 
an  experimental  tank  was  recently  broken  and  showed  a 
clean  fracture  with  only  a  very  thin  line  of  (l(>posit  on  the 
upper  side. 

Th(!  degree  of  purity  expected  from  the  effluent  of  these 
plants  is  indicated  in  a  general  way  by  tlie  following: 

Oxygen  consumed 88  to  90%  removed 

Suspended  matter 95  to  98%  removed 

Nitric  nitrogen  present 7  to  10  p. p.m. 

Bacteria  per  c.c , 95  to  99";,  removed 

Uelativ('  stability  number 100  (Phelps  test) 

In  connection  with  this  work,  the  Willow  St.  pumping 
station  is  being  rebuilt  and  equipped  with  new  machinery, 
and  one  new  pumping  station  is  being  constructed.  In 
addition  to  this,  several  miles  of  3G-  and  42-in.  gravity 
mains  have  been  constructed  from  pumping  stations  to 
dis])osal  plants.    A  later  article  will  describe  these. 

The  contract  work  is  being  executed  at  thci  north-side 
plant  by  ITorton  &  Horton,  and  at  the  south-side  plant  by 
Jerome  Cochran,  Jr.  The  general  features  of  design  are 
the  w^ork  of  Mr.  Sands.  The  writer  is  in  charge  of  design 
and  construction  of  sanitary  sewers  and  disposal  works. 


Recommended  Practice  in  Concrete 
Road  and  Pavement  Construction* 

By  H.  Eltinge  BREEof 

The  following  observations  are  based  upon  such  knowl- 
edge as  may  be  gained  by  inspection  of  concrete  pave- 
ments in  various  parts  of  the  country,  and,  more  validly, 
on  the  actual  construction  in  New  York  State  of  201  mi. 
of  second-class  concrete  pavement,  1 :  2Vo :  5  mix,  a  type 
which  we  have  ceased  using;  and  upon  the  actual  con- 
struction of  364  mi.  of  concrete  pavement,  1 :  ly^ :  3  mix, 
built  in  the  last  four  seasons.  There  still  remain  127 
mi.  of  this  type  of  construction  under  contract. 

General  Pointers 

INfaximum  Grades — Our  original  practice  was  not  to  ex- 
ceed 5%,  but  today  we  are  building  pavements  on  grades 
as  steep  as  8%,  under  certain  conditions.  Grade  seems  to 
be  limited  only  by  the  ability  of  the  wet  concrete  to  run 
during  the  process  of  construction,  by  the  character  of  the 
mix  and  the  kind  of  traffic. 

IMinimum  Widths — INIost  of  the  roads  we  have  been 
building  in  New  York  State  are  16  ft.  in  width.  It 
would  be  far  better,  however,  and  ultimately  more  eco- 
nomical, if  we  had  sufhcieiit  funds  to  build  them  18  ft. 
wide.  For  two  lines  of  traffic  on  a  concrete  road  18  ft. 
should  be  the  minimum  width;  for  three  lines,  24  ft. 

Square-Cornered  Edges — The  edge  of  the  concrete  slab 
next  to  the  shoulder  should  be  vertical  and  square  cor- 
nered. Then  if  it  becomes  necessary  to  reinforce  the 
shoulder  with  road  metal  a  good  joint  can  be  made;  and, 

♦From  a  paper,  "Best  Practice  in  Concrete  Road  Construc- 
tion," read  Feb.  7,  at  Seventh  American  Good  Roads  Congress, 
Boston,  Mass. 

tFirst  Deputy  Commissioner,  Nevv^  York  State  Highway 
Department. 
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more  important  still,  if  additional  widening  is  required, 
it  can  be  accomplished  with  a  longitudinal  joint  of  mini- 
mum size.  We  have  veiy  satisfactorily  widened  some 
miles  of  square-edged  concrete  roads. 

Essentials  of  a  Cood  Subgraue 

1.  It  must  have  uniform  bearing  power.  If  an  old 
roadbed  is  to  be  used  it  must  be  scarified,  reshaped  and 
rcrolled  for  the  entire  width  of  the  pavement,  removing 
all  large  stone  to  a  depth  of  6  in, 

2.  It  must  be  dry.  Ditches  should  be  low  enough  to 
take  away  the  water  from  under  the  pavement.  Witli 
unstable  soil  good  results  can  be  secured  by  providing 
subdrains  and  spreading  a  layer  of  gravel — preferably 
run-of-bank  gravel — over  the  subgrade  to  increase  its  sta- 
bility. Material  used  for  this  purpose  must  be  impervious; 
if  it  is  porous  it  will  act  during  wet  periods  as  a  reser- 
voir, which,  under  conditions  of  frost  will  break  the 
pavement  proper. 

3.  The  pavement  should  be  reinforced:  (a)  under  very 
bad,  i.e.,  unequal  soil  conditions;  (b)  wherever  the 
supporting  power  of  the  subgrade  changes :  as  from  rock 
to  earth,  or  passing  over  a  trench.  Our  experience  indi- 
cates that  the  expense  of  reinforcement  is  not  Justified 
in  gravelly  or  sandy  soils  where  good  natural  drainage 
prevails. 

Proportioning  the  Mixture 

With  our  requirements  for  materials  we  have  found 
that  the  proportion  of  1 :  P/o  :  3  gives  the  greatest  density. 
Our  specifications  provide  that  the  concrete  shall  be  mixed 
in  the  proportion  of  one  volume  of  cement  to  -iVo  volumes 
of  sand  and  broken  stone  or  gravel,  and  the  proportions 
of  fine  and  coarse  aggregate  are  varied  slightly  as  a  re- 
sult of  field  tests  for  void  to  give  greatest  density. 

Stone — The  coarse  aggregate  should  consist  of  a  well 
mixed  product  of  clean  stone.  No.  1  (retained  on  %-in. 
and  passing  %-in.  circular  opening).  No.  2  (%  to  1%- 
in.)  and  No.  3  (fi/o  to  234-in.).  Not  more  than  25%  of 
the  total  should  be  No.  1.  We  allow  as  our  maximum 
size  stone  that  will  pass  a  2-)4-in.  ring,  while  most  speci- 
fications permit  only  1^-in.  stone  as  a  maximum.  Our 
reason  for  the  increase  in  size  is  that  better  results  are 
obtained  at  less  cost.  We  save  15%  in  crushing  costs  by 
this  use  of  larger  stone. 

Sand — Sand  should  be  such  that  100%  passes  the 
i/4-in.  screen;  not  more  than  20%  a  No.  50  sieve  and  not 
more  than  6%  a  No.  100  sieve.  However,  where  more 
than  20%  of  the  sand  passes  a  No.  50  sieve,  where  it  is 
well  graded  to  give  a  low  percentage  of  voids,  and  where 
it  conforms  to  all  other  requisites,  special  permission  for 
its  use  may  be  given.  It  should  not  contain  more  than 
5%  silt  or  loam. 

Importance  of  Field  Tests 

Our  work  has  shown  that  if  we  are  to  omit  any  of  the 
tests,  we  might  better  take  a  chance  with  the  cement,  for 
of  the  last  455,000  bbl.  used  only  1.4%  failed  to  conform 
to  the  test  of  the  American  Society  for  Testing  IMaterials. 
There  has  been  a  far  greater  proportion  of  both  sand  and 
stone  rejected. 

The  principal  tests  which  can  be  made  in  the  Held  ac- 
curately enough  for  all  practical  purposes  are : 

1.  Gradation  tests  for  sand.  Our  field  men  are  fur- 
nished with  sand  testers  which  have  the  14  i"-?  the  No.  20 
and  the  No.  50  sieves.  By  using  these  they  can  be  assured 
of  getting  a  uniform  product  from  the  bank,  for  they 


would  at  once  detect  any  change  for  the  worse  in  the 
character  of  the  material  and  wouhl  reject  it.  Eadi 
engineer  is  supposed  to  make  a  daily  report  of  the  grada- 
tions. A  laboratory  test,  however,  is  essential  to  ascer- 
tain the  presence  of  any  deleterious  matter  in  the  sand. 

2.  Test  for  loam  and  silt  content  in  sand.  This  can 
be  made  in  the  field  and  checked  up  l)y  the  laboratory  re- 
sults. For  the  loam  test,  an  excess  of  water  is  added  to  a 
given  quantity  of  sand  in  a  glass  graduate,  the  whole  is 
well  agitated  and  allowed  to  stand  until  the  loam  and 
silt  has  settled  on  top,  when  their  percentage  may  be 
measui'ed. 

3.  Test  for  set.  This  is  made  by  mixing  the  sand  with 
cement  and  forming  a  pat  with  thin  edges.  By  breaking 
the  edges  after  24  to  48  hours  it  may  be  determined  how 
the  material  sets. 

4.  Tests  of  stone  and  gravel.  Field  determinations  of 
these  materials  can  be  made  only  for  voids.  Visual  in- 
spection should  of  course  detect  soft  material  and  dirty 
aggregates. 

Field  Tests  of  Concrete 

Concrete  from  a  batch  mix  is  made  up  on  the  road  into 
('-in.  cubes  two  in  number  from  every  500  cu.yd.  of  ma- 
terial. They  are  cured  for  21  days  in  moist  sand  and  then 
shipped  into  the  laboratory  and  tested  at  28  days.  The 
results  of  these  tests  are  given  to  the  engineers  on  the 
work  and  the  rivalry  to  have  the  highest  test  value  pro- 
duces good  results.  It  is  expected  that  these  cubes  shall 
go  over  3000  lb.  per  sq.in.  compression,  and  if  they  don't 
we  look  for  trouble.  Of  504  cubes  tested  in  1916  only 
1314%  tested  below  3000  lb.  Nearly  90%  of  these  fail- 
ures were  from  dust  or  silt  coated  coarse  aggregate,  and 
from  fine  aggregate  leaving  an  excess  of  loam  or  made 
up  of  excessively  fine  grained  sand. 

These  tests  also  showed  an  average  of  3370  lb.  com- 
pression for  all  1 :  1 1/2  •  3  mix  cubes,  stone  and  gravel 
aggregates,  while  the  average  for  the  stone  aggregate 
cubes  was  3380  lb.  and  the  average  for  the  gravel  aggre- 
gate cubes  was  3080  lb.  Thus  it  is  demonstrated  from 
these  tests  that  stone  concrete  is  11%  stronger  than  gravel 
concrete.  In  comparing  the  two,  it  is  fair  to  say  that  all 
gravels  with  a  coating  that  ordinary  washing  will  not  re- 
move should  be  rejected ;  while  stone  that  retains  much  of 
the  dust  of  fracture  is  bound  to  make  weak  concrete — this 
is  especially  true  of  all  soft  limestones,  and  of  any  stone 
that  is  crushed  when  it  is  wet. 

Suggestions  on  Construction  Details 
An  exact  siibgrade  is  necessary  to  save  the  concrete  that 
would  be  wasted  in  leveling  inequalities  in  the  foundation. 
The  extra  time  and  attention  spent  on  getting  an  exact 
subgrade  will  be  well  repaid.  Steel  forms,  while  more 
costly  than  those  of  wood,  are  far  more  economical  in  the 
long  run  and  pay  for  themselves  in  a  short  time. 

The  concrete  should  be  well  spaded  and  kept  high 
ahove  the  screed  or  strikeboard  on  the  mixer  side.  Tamp- 
ing should  not  be  allowed.  In  screeding,  the  screed  should 
be  slowly  pulled  back  and  forth,  advancing  it  slowly  with 
each  operation.  When  approaching  a  joint  the  screed 
should  be  brought  up  to  the  joint  and  carried  back  in  or- 
der that  the  surface  may  be  uniform.  No  more  floating 
than  is  absolutely  necessary  should  be  resorted  to  as  the 
primary  object  is  to  have  the  wear  on  the  surface  taken 
by  the  stone,  and  not  by  the  thin  mortar  layer  produced 
by  floating. 
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Notes  from  Field  and  Office  I 


Flat-cars  remove  spoil  from  building  excavation  in  New  York— Hauling  stone  by   motor  truck- 
Cost   of  small  sewer  system     Steel  derrick  of 
box-plate  section 


Trains  cf  Standard    Flat-Cars    Remove 
Spoil  from  New  York  Excavation 

The  dei'i)  oxcnvation  i'or  the  Comniodoro  Hotel  iit 
42n(l  St.  aiul  Le\in«2;t()n  Ave.,  New  York  ("ity,  is  almost 
ontirel.v  in  rock.  The  southern  portion  of  the  siU;  is 
crossed  bv  a  subway  link  connecting  the  new  Lexington 
Ave.  subway  with  the  old  line  on  Park  Ave.  The  standard 
depth  for  tlie  excavation  is  about  50  ft.  l)elow  street  level, 
except  for  a  strip  75  ft.  wide,  extending  the  full  275-ft. 


c\ca\alion  by  chains  attached  to  the  derrick  line.  Three 
.-till'-leg  derricks  handle  rock  from  the  deep  pit,  or  rather 
|)its,  as  there  is  a  rock  partition  left  in  to  carry  one 
of  the  standard-gage  loading  tracks,  shown  at  the  left  in 
]''ig.  1.  The  other  track  is  now  carried  across  on  a 
I  rcsth;. 

Tiu'  material  in  the  southeast  corner,  shown  at  upper 
right  m  Fig.  2,  is  earth  and  loose  rock.  This  corner  is 
se])arated  from  the  rest  of  the  excavation  by  the  concrete- 
inclosed  subway.     This  soft  material  is  loaded  by  hand 


Concrete  Structure  Connecting  Lexington  Ave.  Subway 
with  Old  Line  on  Park  Ave. 


FIG.    1.     HANDLING    SOFT    MATERIAL    FROM    SOUTHEAST   CORNER  OF  COMMODORE  HOTEL  SITE,  NEW  YORK  CITY 


width  of  the  site.  This  latter  portion  will  go  down  100  ft. 
below  street  level  and  will  contain  a  power  plant  designed 
to  serve  as  an  auxiliary  to  the  50th  St.  plant  of  the 
IvTew  York  Central. 

To  drill  the  rock,  21  "Jackhamers"  are  used.  A 
steel-sharpening  shop  is  maintained  on  the  job.  The 
compressor — housed  in  the  central  shanty,  Fig.  1 — is  a 
1200-cu.ft.  "Imperial,"  driven  by  a  200-kw.  electric  motor. 
After  shooting,  the  small  pieces  are  loaded  by  hand  into 
large  three-sided  skips,  which  are  lifted  by  derrick  and 
dumped  into  flat-cars  having  capacity  for  about  11  yd. 
each.     The  larger  pieces  of  rock  are   lifted  out  of  the 


into  dump-buckets,  which  are  lifted  by  the  derrick  shown 
at  the  right  and  dumped  into  the  hopper  seen  at  the 
far  right.  This  hopper  discharges  into  dump-buckets 
mounted  on  four-wheel  trucks  running  on  a  pair  of  tracks. 
Tlie  buckets  are  pushed  by  hand  and  dumped  into  the 
Avide  chute.  When  no  flat-cars  are  available,  the  chute 
is  blocked  by  a  gate.  Otherwise  it  discharges  directly 
into  the  cars. 

A  fifth  derrick  is  mounted  on  the  subway  structure. 
It  is  of  the  steel  guyed  type  and  like  the  others  loads 
rock  onto  flat-cars.  A  long-boom  derrick  car  was  built 
on  the  jol)  and  is  moved  about  wherever  desired.     Until 
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FIG.   2.    GENERAL,  VIEW  OP  SITE,  LOOKING  NORTH,  JAN.  8 

Deep,  excavatiou  is  for  power  plant.     Brick  stack  at  left  is  composed  of  sample  face  bricks  laid  up  for  observation. 

Flat  cars  leave  site  by  way  of  exit  Sihown  in  Fig,  3 

Hauling  Stone  for  Macadam  Roads  by 
Motor  Trucks  in  New  Jersey 

By  James  Logan* 

Motor  trucks  of  various  body  capacities  have  been  used 
on  several  road  contracts  in  Burlington  County,  New 
Jersey,  during  the  last  two  years,  and  the  experience 
gained  here  shows  that  the  cost  per  ton-mile  of  hauling 
road  material  is  about  half  the  figure  for  teams  and 
indicates  in  wliat  way  maximum  economy  may  be  secured. 

The  dumping-body  truck  was  employed  in  each  case. 
Trucks  of  five  and  ten  tons'  capacity  used  on  the  same 
job  have  shown  that  the  smaller  capacity  is  more  eflficient 
for  short  hauls.  Stone,  when  loaded  from  cars  by  an  un- 
loader,  can  completely  fill  the  body  of  a  two-ton  truck 
without  reversing  the  position  of  the  truck.  The  five-ton 
body  is  loaded  on  one  side  and  then  has  to  be  turned 
around  and  loaded  on  the  other  side. 

Trucks  with  power  and  manual-dumping  machinery  are 
each  well  adapted  for  certain  tonnages — the  manual  for 
light  capacities  and  motor  lifts  for  large  trucks. 

To  obtain  high  efficiency,  stone  must  be  ready  in  the 
bins  of  the  unloader  and  trucks  must  haul  over  a  hard 
surface.  Motor  trucks  for  transporting  stone  on  short 
hauls  should  be  able  to  maintain  a  speed  of  15  mi.  per  hr., 
should  be  equiiipod  with  steel  body  and  be  capable  of 
being  readily  unloaded.  The  operation  should  be  such  as 
to  Avarrant  the  continuous  use  of  vehicles.  The  truck 
should  never  be  pennitted  to  stand  idle,  but  should  move 
from  cars  to  road,  unload  immediately  and  return  to  cars 
again  without  h)ss  of  time. 

The  character  of  available  roads  will  influence  the  cost 
of  hauling.  The  writer  has  observed  a  light  truck  haul- 
ing one  ton  of  material  with  difficulty  on  a  sandy  sub- 
grade,  and  five  tons  being  hauled  with  ease  at  a  high  rate 
of  si^eed  on  a  hard  compacted  gravel  foundation. 

♦County  Engineer,  Burlington  County;   Mt.  Holly,  N.  J. 


FIG.  3. 


SHOWING  CONNECTION  OP  SITE  WITH  GRAND 
CENTRAL  TRACKS 


recently  there  were  three  loading  tracks;  one  of  these 
lias  now  been  taken  up.  The  spoil  is  being  removed  at 
the  rate  of  400  or  500  yd.  per  day.  Its  disposal  is  simple 
and  cheap  on  account  of  direct  railroad  connection  by 
trncks  leading  through  an  opening  in  the  side  foundation 
wall  of  the  Grand  Central  station,  as  shown  in  Fig.  3,  to 
a  point  on  the  New  York  Central  line  about  40  mi.  from 
New  York,  where  it  is  used  for  fill  in  railroad  con- 
struction. 

The  work  is  being  done  by  the  George  A.  Fuller  Co. ; 
D.  L.  Norris  is  superintendent  on  the  job. 
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.M'tcr  []\v  inattM'iiil  Ii:is  Ixhmi  IuuiKhI  to  |»la(c,  llic  liody 
of  till'  truck  may  bo  raised  ami  the  cud  hoard  partly 
opened  so  that  the  stone  will  fall  ont  in  a  uniform  layer 
as  the  truck  is  started  forward.  This  has  been  round  a 
very  economical  way  of  spreadini;  stone,  but  it  requires 
])ractiee  to  attain  the  correct  thickness  of  the  course  of 
material. 

The  ability  of  tlie  opt'rator  is  important  ;  an  experienced 
man  will  reduce  the  repair  item  to  a  minimum,  while  a 
careless  driver  will  increase  the  cost  of  hauling  by  2c.  per 
ton-mile  through  excessive  bills  for  parts  and  repairs. 
An  idle  motor  vehicle  being  repaired  at  the  rate  of  (iOc. 
jier  hr.  is  e.xpensive  equipment.  On  the  Burlington 
County  work,  repairs  to  trucks  were  confined  to  engine, 
bearings  and  gears — all  of  which  trouble  could  be  directly 
connected  with  the  chauU'eurs.  The  repair  item  may  be 
nuiterially  lowered  by  rewarding  with  a  bonus  the  drivers 
who  keep  the  repair  bills  on  their  truck  below  a  stated 
sum. 

On  the  Jobstown  Pike  near  Mount  Holly,  N.  J.,  four 
two-ton  Autocar  trucks,  from  Sept.  29  to  Nov.  29,  191(5, 
inclusive,  hauled  3209  tons  of  2i/2-in.  broken  stone,  1714 
tons  of  li/2-iu.  and  250  tons  of  screenings,  making  a  total 
of  5274  tons.  During  that  time  repairs  and  overhead 
charges  amounted  to  $50(5.03,  operating  expenses  were 
$373.87  and  fuel  $4G0,  making  a  total  cost  of  $1339.90. 
This  sum  divided  by  the  total  tons  gives  a  unit  hauling 
cost  of  $0,254  per  ton  of  stone.  The  average  round-trip 
haul  was  5  mi.  This  reduces  to  a  cost  of  $0.0508  per 
ton-mile.  (It  is  noticed  that  repairs  plus  overhead  form 
the  largest  item,  and  these  were  the  expenses  that  re- 
quired vigilance.) 

On  this  road  contract,  which  included  the  rebuilding  of 
a  gravel  road  with  18-ft.  macadam,  it  was  necessary  to 
use  teams  for  hauling  gravel  for  binder  and  shoulders. 
These  teams  hauled  two  tons  to  a  load  and  made  20  mi. 
per  day.  Five  dollars  a  day  was  paid  for  a  team ;  there- 
fore, it  cost  121/2C.  per  ton-mile  to  haul  that  material. 
This  seems  to  afford  a  fair  comparison  with  the  above 
figures,  as  the  trucks  and  teams  were  in  use  on  the  same 
work  at  the  same  time  and  under  the  same  supervision. 
The  contractor  was  Charles  T.  Eastburn  Co.,  of  Yardley, 
Penn.  S.  M.  McFarland  was  supervisor,  and  the  writer 
was  engineer.  Funds  for  the  work  were  allotted  by  the 
state  from  motor-vehicle  fees. 


Cost  Figures  of  a  Small  Sewer  System 

The  cost  of  the  sewerage  system  of  the  boom  city 
of  Kingman,  Ariz.,  is  sent  by  J.  B.  Wright,  County 
Engineer.  Kingman  was  the  depot  of  supplies  and  the 
stopping  place  for  prospective  millionaires  during  the 
recent  gold-mine  rush  for  Oatman,  Ariz.  The  only  water- 
supply  of  Kingman  was  from  wells  scattered  over  the 
town,  and  the  congested  living  conditions  soon  made  this 
source  of  supply  so  dangerous  that  the  Mohave  County 
Board  of  Health  took  prompt  and  decisive  action. 

There  was  in  the  county  treasury  a  fund  of  $10,000 
to  be  used  for  health-protective  measures.  It  was  decided 
to  begin  at  once  the  construction  of  a  sewerage  system. 
Plans  were  made  for  over  30,000  lin.ft.  of  pipe  sewers, 
serving  about  2000  people,  with  a  limit  of  7000.  Con-, 
struction  was  begun  in  July,  1915,  with  the  small  fundi 
on  hand,  and  continued  until  this  fund  was  exhausted.' 


As  soon  as  a  line  was  completed  and  placed  in  service, 
the  Uoaid  of  Health  ordered  the  adjoining  hous(!S  to  be 
connected,  charging  tlu^  following  raf,es  for  connection: 
Dwellings,  $30;  lodging  houses,  $10;  restaurants,  $50; 
lauiulries,  $(iO ;  garages,  $70;  hotels,  $80;  and  other 
classes  of  buildings  by  special  agreement,  according  lo 
service  rendered.  The  funds  derived  from  these  connec- 
tions were  credited  to  the  sewer  fuiul  and  furnished  means 
for  continuing  \\\v.  work  at  intervals  until  practically 
llie  whole  town  was  sewered. 

The  connections  are  being  made  ])ractical]y  as  fasL 
as  the  plumbers  can  do  the  work,  and  the  funds  paid 
in  for  (connections  will  ultimately  return  the  entire  cost 
to  th(>  county.  All  ))lumbing  installed  is  inspected  and 
conforms  to  the  standard  for  ])Iumbing  in  various  other 
cities. 

The  total  amount  of  sewer  constructed  is  31,707  lin.ft. 
at  a  net  cost  of  03. 3c.  ])er  lin.ft.,  making  the  total 
cost  $20,073.50.  Following  are  some  of  the  unit  costs: 
Survey  and  supervision,  3.83c.  per  ft.;  trench  and  backfill 
(7400  cu.yd.),  25.59c.  per  ft.;  distributing  pipe  and 
manholes,  1.97c.;  hauling  gravel  and  cement,  1.04c.; 
laying  ])ipe,  4.57c.;  building  manholes  and  lampholes, 
2.21c.;  cement,  2.66c.;  miscellaneous  expense,  water 
pijies,  etc.,  1.539c.;  sewer  pipe  and  fittings,  17.59c.;  flush 
lank,  siphons,  manhole  and  lamphole  covers,  2.31c.  per 
lin.ft. 


Steel-Frame  Derrick  of  Box-Plate 
Section  for  Steel  Erection 

A  large  guyed  derrick  with  boom  and  mast  of  box- 
plate  construction  instead  of  the  more  common  box-lat- 
tice construction  was  employed  in  the  erection  of  some 
of  the  steelwork  in  the  addition  to  the  Morrison  Hotel, 
at  Chicago.  It  was  used  particularly  in  erecting  the 
heavy  trusses  that  span  the  office  and  other  open  spaces 
of  the  lower  floors  and  support  the  interior  columns  of 
the  upper  floors.     The  John  Griffiths  &  Son  Co.  has  the 


..Spider 


FIG.   1.    STEEL  DERRICK  OF  VARIABLE  HEIGHT  AND 
REACH 
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contract  and  depends  upon  its  lipliter  box-lattice  der- 
ricks for  the  ordinary  structural  work,  but  for  the  heav- 
ier work  it  borrowed  this  box-plate  derrick  from  the 
Ketler-Elliott  Erection  Co.  Both  of  these  are  Chicago 
firms.  Fig.  2  shows  the  derrick  in  use,  and  Fig.  1  shows 
the  general  design. 

The  details  of  mast  and  boom  are  given  in  Fig.  3. 
The  mast  has  two  end  sections  35  ft.  long,  two  10-ft. 
intermediate  sections  and  a  middle  20-ft.  section.  These 
are  put  together  with  -'^-in.  bolt  splices  to  provide  for 
varying  the  height,  the  maximum  extension  being  110 
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FIG.      2.         DERRICK      OF      BOX-GIRDER      CONSTRUCTION 
ERECTING  STEEL.  FOR  MORRISON  HOTEL,  CHICAGO 

ft.  'I'lie  boom  is  built  in  the  same  way,  but  has  30-ft. 
end  sections,  making  a  maximum  length  of  100  ft.  All 
the  rigging  is  of  -^j-in.  wire  rope.  The  hoisting  capacity 
at  maximum  reacli  (about  !H)  fl.)  is  IT)  tons.  As  used 
at  the  Morrison  Hotel,  the  nuist  was  90  ft.  high  and  the 
boom  <S0  i't.  long.  The  hoisting  capacity  was  25  tons  at 
tbc  maxinumi  i-eacb  of  ^D  I't.  'IMic  derrick  lines  were  op- 
ci'atcd  by  an  electric  hoist  with  ."iO-hp.  niotoi'. 

Tlie  boom  is  about  20i/2x2T  in.  at  its  largest  section, 
having  two  2()-in.  side  j)lates  and  20-in.  top  and  bottom 
l)lates,  all  j%  in.  thick.  There  are  four  comer  angles, 
all  21/^x21/^x1/4  in.  The  bottom  angles  are  inclosed  with- 
in the  box,  but  the  top  angles  have  outside  upstanding 
legs,  as  shown  by  the  section.     At  intervals  there  are 


Part  Top  Plan 


I'-'J^'Vaftojg^az  -^- 


iGi 


IL 


Part  Side  Elevation 
DETAILS  OF  BOOM 


MEIH 


Port  Rear  Elevation 

->1 


Part  Front  Elevation 
DETAILS  OF  MAST 

FIG.    3.     DETAILS    OF   BOX-GIRDER    BOOM    AND    MAST 
OF   DERRICK 

interior  diaphragms,  each  consisting  of  a  web  plate  (with 
large  hole)  and  four  angles  that  are  riveted  to  the  plates 
of  the  boom.  The  boom  turns  on  a  4-in.  shoe  pin  fitted 
to  shoe  plates  on  the  mast  and  has  a  22-in.  sheave  at 
the  heel.  To  the  head  are  attached  two  link-and-pin 
attachments  for  the  blocks  of  the  topping-lift  and  hoist- 
ing lines,  and  near  the  head  is  a  24-in.  sheave  for  the 
hoisting  line. 
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FIG.    4.    SPIDER  AND   SHOE   OF   GUYED   DERRICK 
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An  important  feature  is  that  the  boom  can  be  raised 
to  a  vertii-al  position,  standing?  with  its  head  apiinsi  the 
mast.  This  is  made  praeticable  by  extending;  (he  pin 
plates  for  bloi-k  attai'bnienl  a(  the  head  of  the  mast  to 
carry  the  ti)i)])in^-lirt  atlachment  forward  of  the  face,  so 
that  the  topping  lift  hangs  vertically  in  trout  of  th(> 
mast  when  the  boom  is  raised  to  its  limit. 

I'he  mast  is  about  ^^-^xIJO  in.  at  its  largest  section. 
Unlike  the  boom  it  has  one  latticed,  or  open,  side,  tliis 
being  the  back.  The  two  front  angles  (with  outstanding 
legs)  are  the  same  as  in  the  boom,  but  the  rear  angles 
are  31/2^3  in.,  with  the  lacing  on  the  inside.  The  lacing 
is  of  bars  2i4x%  in.  and  ^1/2x1/2  i"v  ^i^d  angles  2y2X 
2x1/4  in.  The  front  plate  is  22x1/4  in.,  and  the  two  side 
plates  are  30xi/4  in.  The  diaphragms  are  each  composed 
of  a  ^-in.  plate  (with  hole  about  14x17  in.)  and  four 
angles.  The  mast  has  a  llU/o-in.  sheave  at  the  base  and 
two  similar  sheaves  and  a  KJ-in.  sheave  near  the  top. 
At  the  top  also  is  a  link-and-j)in  attachment  for  the 
block  of  the  topping  lift. 

The  spider  at  the  head  of  the  mast  is  of  unusual  con- 
struction and  is  shown  in  Fig.  4.  It  consists  of  two 
dished  ])lates  cut  to  form  eight  radial  arms,  with  nai- 
row  spaces  between.  The  plates  are  riveted  together  at 
their  outer  edges,  with  fillers  between  them.  Each  filler 
extends  across  one  of  the  open  spaces  and  has  this  por- 
tion rounded  to  receive  a  U-shaped  clevis  for  the  at- 
tachment of  a  guy  line.  At  the  center  of  the  spider  is 
a  casting  with  hemispherical  bearing  on  a  4-in.  ball  riv- 
eted upon  the  top  of  the  mast. 

The  base  of  the  mast  has  a  casting  wdth  a  hemis- 
pherical bearing  of  6i/4-in.  radius  in  a  cast-steel  shoe. 
To  the  shoe  is  attached  a  bull-wheel  7  ft.  in  diameter, 
having  its  rim  made,  on  a  5-in.  channel  with  web  in- 
w^ard.  This  is  carried  by  two  horizontal  members  riv- 
eted against  the  mast,  each  consisting  of  an  inverted  5- 
in.  channel  with  an  angle  3x2 1/^  in.  riveted  inside  the 
web.  Horizontal  angle  braces  extend  from  these  mem- 
bers to  the  circular  channel,  and  diagonal  braces  in  a 
vertical  plane  extend  from  this  channel  to  the  sides  of 
the  mast.  On  the  back  of  the  mast  is  a  loop  to  carry  a 
cross-timber  for  swinging  the  derrick  by  hand. 

I  FINE  AGGREGATE  I 


The  Short  Method  of  Calculating  Areas  given  by  C.  K. 
AveriU  in  "Engineering  News,"  Dec.  21,  1916,  p.  1186,  is  not 
of  general  appUcation  to  three-  and  four-sided  areas.  It 
should  have  been  so  stated,  although  a  glance  at  the  demon- 
stration given  makes  it  apparent  that  the  method  will  not 
hold  for  four-sided  figures  containing  a  reentrant  angle;  and 
as  Prof.  E.  F.  Chandler  (University  of  North  Dakota)  has 
pointed  out,  it  is  true  only  if  in  traversing  the  perimeter  of 
the  figure  no  two  sides  run  forward  in  directions  that  are 
in  the  same  quadrant.  The  method  is  correct  only  in  the 
special  case  illustrated,  of  a  figure  of  such  shape  that  each 
side  cuts  off  a  complete  triangle  from  the  inclosing  rectangle 
formed  with  the  sum  of  the  departures  and  the  sum  of  the 
latitudes  of  the  given  figure  as  its  base  and  altitude.  In  this 
case  the  method  is  very  convenient. 

An  Electrolysis  Survey  of  the  entire  distribution  system 
of  the  Boston  Metropolitan  "Water  and  Sewerage  Board  was 
made  during  the  latter  part  of  1915.  As  in  former  years,  the 
results  show  differences  of  electric  potential  and  electric 
currents  of  considerable  magnitude  resulting  from  the  oper- 
ations of  the  electric  railways.  No  excavations  were  made  in 
conjunction  with  these  measurements  to  determine  the  extent 
of  the  electrolytic  corrosion  of  the  pipes,  but  the  policy  has 
been  continued  of  installing  wooden  insulating  joints  about 
500  ft.  apart  on  all  new  pipe  lines  to  prevent  the  accumulation 
of   large   electric   currents   on    the    pipes.      None   of   the    water 


mains  ha.s  been  recently  destroyed.  The  city  has  detailed  a 
man  to  make  tests  at  certain  stations  where  current  Is  known 
to  be  flowing  and  to  gather  other  data  in  regard  to  this  work. 
There  has  been  no  known  damage  to  the  city  water  mains 
for  .some  years,  but  services  are  occaHloiially  destroyed, 
mainly  In  Dorchester  and  Hoxbury.  The  tcdephone  company 
and  the  lighting  company  have  liad  no  troubh;  of  a  sfiious 
nature  on  cables  within  the  past  five  years;  each  makes 
frequent  or  regular  tests,  and  cables  are  bonded  to  railway 
returns.  The  traction  company  has  a  regular  detailed  force 
for  making  tests  and  examinations  of  trouble  and  damage 
reported  to  subsurface  structures;  such  surveys  as  are  made 
have  the  cooperation  of  the  telephone  company.  Information 
from  the  several  sources  indicates  that  recent  electrolytic 
damage  has  been  slight,  but  the  tests  and  the  measures  taken 
to  prevent  trouble  evidence  the  presence  of  stray  electric 
current  In  the  ground. — Report  of  the  National  Hoard  of  Fire 
Underwriters,   December,   1916. 

A  IIIkt  Coral  Doulder  scooped  up  _by  a  dredge  in  the 
Hawaiian  Islands  is  shown  in  the  dredge  bucket  in  the  ac- 
companying view.     The  boulder  was  so  large  that  it  could  not 


BIG   CORAL  BOULDER   IN   DREDGE   BUCKET 

be  gotten  through  an  opening  9x14  ft.     This  material  weighs 
about  2,700  lb.  per  cu.yd. 

Patching  Concrete  Pavement,  at  Charlotte,  N.  C,  is  accom- 
plished with  an  outfit  which  includes  a  Hooka  portable  as- 
phalt plant,  having  a  capacity  of  21  cu.ft.  to  a  batch,  one 
wagon  and  team,  three  laborers  and  the  necessary  tools  and 
appliances.  The  asphalt  mixture  used  in  making  the  patches 
is  composed  of  75%  sand,  10%  portland  cement  and  15% 
asphalt.  This  is  richer  in  asphalt  than  the  ordinary  sheet- 
asphalt  paving  mixture.  Before  making  a  patch,  the  con- 
crete around  the  edge  of  the  hole  was  trimmed  back  to  a 
firm,  unbroken  surface.  The  walls  or  sides  of  the  hole  were 
made  vertical  and  excavated  to  a  depth  of  about  3  in.  The 
hole  was  then  thoroughly  cleaned  out,  and  the  sides  and 
bottom  were  painted  with  melted  asphalt.  The  sheet-asphalt 
mixture,  heated  to  about  300°  F.,  was  then  deposited,  com- 
pressed by  tamping,  finished  with  a  hot  smoother  and  dusted 
over  with  cement.  In  every  place  the  asphalt  patch  has  re- 
mained intact,  showing  no  signs  of  spreading  or  giving  way. 
New  holes  have  been  ^vorn  in  the  concrete  pavement  at  other 
places.  In  the  meantime.  The  asphalt  plant  was  conveni- 
ently located  on  other  work,  so  that  no  time  was  lost  in 
firing  up  or  moving.  There  was  no  waste  in  having  surface 
material  left  over.  The  area  covered  by  patches  wus  4.54 
sq.yd.,   and   the  unit   cost  was   63c.   per  sq.yd. 
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Uniting  the  People  of  the  United  States 

History  has  been  made  very  rapidly  since  the  last 
issue  of  Engineering  News  went  to  its  readers.  The 
CJovernment  of  the  United  States  and  its  people  have 
been  confronted  with  the  necessity  of  making  prompt 
and  wise  decisions  in  one  of  the  most  momentous 
situations  that  has  ever  confronted  the  nation.  There 
have  been  deep  and  broad  dift'erences  of  opinion  here  on 
matters  connected  with  the  war  and  on  other  matters 
that  have  seemed  to  gravely  threaten  our  national  welfare. 
In  the  responsibility  now  confronting  us  these  differences 
have  all  but  disappeared.  Almost  with  one  voice  men 
of  all  parties  and  all  factions  have  avowed  the  deter- 
mination to  stand  by  the  President  in  any  step  he  may 
take  for  the  defense  of  American  rights.  A  remarkable 
illustration  of  this  occurred  at  the  Republican  Club  in 
Xew  York  City  on  Feb.  3.  The  Chairman  of  the  Club 
declared  that  partisan  politics  stop  at  the  water's  edge. 
Elisha  Lee,  representing  the  associated  railways  of  the 
United  States  in  their  dealings  with  the  railway  brother- 
hoods, and  W.  S.  Stone,  Chief  of  the  Brotherhood  of 
Locomotive  Engineers,  declared  at  this  time  of  national 
stress  the  railways  and  their  employees  will  find  ways  to 
settle  their  differences  without  interrupting  the  country's 
business. 

In  no  calling  or  occupation  will  a  more  universal 
spirit  of  loyal  patriotism  be  found  than  among  the  men 
of  the  engineering  profession.  A  very  large  proportion 
of  them  have  been  actively  interested  in  plans  for 
de\-eloping  true  preparedness  in  the  nation,  through  the 
great  inventory  of  American  factory  plants  and  through 
other  means.  In  the  present  national  emergency  the 
Government  can  count  on  the  whole-hearted  support  of 
ihe  engineers  of  the  United  States,  and  that  their  services 
nre  greatly  needed  m  many  de])artments  of  the  nation's 
work  there  is  no  room  tor  doubt. 

Engineers  Protest  Against  Electric 
Drive  for  Battle  Cruisers 

A  sti'ong  body  of  expert  opinion  is  opposing  the  deci- 
sion of  the  United  States  Navy  Department  to  adopt  the 
electric  drive  on  the  four  new  battle  cruisers  for  which 
the  Government  is  now  seeking  to  let  contracts.  These 
vessels  are  designed  to  be  the  largest  and  fastest  first- 
class  warships  ever  built.  Each  of  them  is  to  have  boilers 
and  engines  capable  of  developing  180,000  hp.  The  De- 
partment proposes  to  equip  these  vessels  with  the  elec- 
tric-drive system,  the  plans  involving  steam  turbines 
driving  four  electric  generators,  each  of  45,000-hp.  capa- 
city. These  furnish  current  to  eight  electric  motors 
mounted  directly  on  the  propeller  shafts. 

When  the  bids  were  submitted  for  these  cruisers,  the 
Fore  River  Ship  and  Engine  Co.,  whose  President,  J. 
W.  Powell,  was  formerly  a  United  States  naval  construc- 
tor, offered  to  build  the  vessels  at  a  much  lower  figure, 


provided  geared  turbines  were  substituted  for  the  elec- 
tric drive.  It  was  pointed  out  that  among  other  ob- 
jectionable features  of  the  department's  design  is  the 
location  of  about  half  the  boilei's  in  tiic  vessel  above  the 
protective  deck,  where  they  would  be  liable  to  penetration 
in  case  the  vessel  was  in  action. 

Dr.  Schuyler  S.  Wheeler,  President  of  the  Crocker- 
Wheeler  Electric  Co.,  in  a  letter  which  was  published  in 
the  New  York  Sun  of  Jan.  29,  severely  criticizes  the  Navy 
Department  for  its  adoption  of  the  electric  drive  on  these 
important  vessels,  without  obtaining  independent  expert 
opinion  in  the  matter.     Dr.  Wheeler  says : 

These  huge  electrical  machines,  carrying  enormous  cur- 
rents of  electricity,  with  their  cables,  rheostats,  switches  and 
switchboards,  and  other  complicated  electrical  apparatus, 
bulky  and  at  the  same  time  delicate,  likely  to  be  short-cir- 
cuited, cut  by  splinters  or  otherwise,  and  in  many  other  ways 
put  out  of  service,  are  a  new  and  almost  wholly  untried  experi- 
ment.    No  other  country  is  using  electric  drive  for  warships. 

Dr.  Wheeler  urges  with  great  force  that  Congress 
should  not  approve  this  huge  experiment  by  the  Navy  De- 
partment until  it  has  been  investigated  by  a  board  of 
independent  engineers,  competent  to  advise  on  the  tech- 
nical questions  involved.  It  appears  that  the  Naval  Con- 
sulting Board,  which  is  now  an  official  body,  has  not 
been  asked  to  express  an  opinion  at  all  in  the  matter 
and  that  the  whole  big  experiment,  involving  vessels 
which  will  cost  probably  over  $80,000,000  and  will  take 
presumably  over  four  years  to  construct,  has  been  handled 
apparently  as  a  mere  routine  matter  by  the  officers  of  the 
Bureau  of  Steam  Engineering. 

With  all  due  respect  to  these  officers,  it  is  a  fact  which 
hardly  permits  dispute  that  they  have  not  had  the  breadth 
of  experience  in  the  use  of  electric  machinery  of  the 
"largest  size  that  would  make  them  competent  to  pass 
upon  such  &  technical  question.  Dr.  Wheeler  is  one  of 
the  pioneers  in  the  electrical  industry,  a  past-president  of 
the  American  Institute  of  Electrical  Engineers,  and  his 
protest  obviously  is  one  that  cannot  possibly  be  lightly 
passed  over. 

Secretary  Daniels  is  now  appealing  to  Congress  for 
several  million  dollars'  additional  appropriation  to  en- 
able the  contracts  for  tliese  vessels  to  be  let.  A  large 
part  of  this  additional  cost  is  unquestionably  due  to  the 
adoption  of  the  electric  drive. 

These  are  times  when  the  Government  and  all  its  offi- 
cials must  seek  by  every  means  to  retain  public  confi- 
dence. Engineers,  who  can  fully  appreciate  the  great 
responsibilities  and  difficult  tasks  that  the  members  of 
the  profession  in  high  Government  positions  have  to  carry, 
have  no  desire  to  criticize  needlessly.  They  are  fully 
aware,  however,  that  grave  mistakes  have  been  made  in 
the  past  in  many  matters  of  Government  administration 
in  which  their  own  profession  is  involved;  and  in  this 
period  of  national  crisis  it  is  surely  proper  to  urge  that 
the  engineers  of  the  army  and  navy  should  not  fail  to 
avail  themselves  of  the  expert  knowledge  of  civilian  en- 
gineers. 
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SptMidiiii;'  iiioiii'V  uiisl  intt'ill  V  lor  conslruct  ion,  ot'lcii 
iiiulor  llu'  supervision  of  tlic  bi'st  en^inocrs  tlu'  count r\ 
aH'onls,  and  llu'u  hcini;-  niL;«iai'(lly  in  niainttMiancc  and 
(»|)C'nition  aitpropriations  and  leaving;'  costly  and  pcrlia|)s 
complioated  works  to  run  tlioniselvos  except  for  politi"al 
heelers  or  lame  ducks  is  the  rule  rather  than  the  (!X- 
eeption  in  many  it'  not  most  American  citii^s. 

The  foreiioiiii;"  rellection  is  prompted  by  the  following 
sentences  from  the  annual  ri'port  of  the  Connecticut 
State  Hoard  of  Health  lor  the  3'ear  eniled  Sept.  ;5(),  IDlli 
("Monthly  Bulletin,"  Connecticut  State  Board  ol"  Health 
for  January;   ilartfoi'd.  Conn.): 

Largo  sums  have  been  exi)endecl  by  municipalities  and 
towns  installing'  worlcs  for  the  treatment  of  sewage  which 
might  just  as  well  have  never  been  expended,  because,  for  the 
lack  of  skilled  supervision  and  intelligent  operation,  the 
results,  as  far  as  conserving  the  purity  of  our  streams,  have 
been  negligible.  When  we  realize  that  out  of  sixteen  munici- 
pal and  town  sewage-treatment  plants  in  the  state  but  three 
are  disposing  of  sewage  satisfactorily,  immediate  action 
should  be  forthcoming. 

That  Conneetieut  is  not  alone  in  this  matter  is  ol' 
course  no  reason  why  lier  legislators  should  not  give 
her  State  Board  of  Health  the  control  over  sewage- 
treatment  works  that  it  ])leads  for  in  the  report  men- 
tioned. The  legislature  recently  put  new  responsibilities 
ujjon  the  board  as  regards  "sewage  disposal,  stream 
polhition  and  watersheds,"  but  provided  no  funds  with 
which  to  perform  those  responsibilities — a  characteristic 
legislative  habit.  Some  advance  has  been  made  in  health 
legislation,  and  (Jovernor  Holcomb,  in  his  inaugural 
message,  advocated  a  reorganization  of  the  State  Board 
of  Health  and  an  appropriation  for  its  work  "sufficient 
to  give  our  state  a  health  administration  adequate  for 
modern  needs."  The  engineers  of  Connecticut  should 
do  their  part  to  induce  the  legislature  to  carry  out  the 
recommendations  of  the  governor. 

m 
Engineers  as  Publicity  Experts 

The  work  done  by  a  committee  of  the  Engineering 
Association  of  the  South  in  bringing  to  the  attention 
of  President  Wilson  and  of  Congress  the  advantages  of 
Muscle  Shoals  as  a  site  for  the  Government's  nitrate 
plant  was  briefly  recorded  in  a  recent  issue;  but  the 
achievement  deserves  something  more  than  passing 
notice,  for  it  demonstrates  what  engineers  may  accom- 
plish in  a  field  which  has  been  often  held  to  be  no 
proper  part  of  the  engineer's  work — the  field  of  publicity. 

The  work  of  publicity  is  generally  associated  in  the 
mind  with  the  advertising  of  goods  for  sale;  but  that 
is  only  a  part  of  what  publicity  .  includes.  Publicity 
may  be  broadly  defined  as  the  systematic  influencing  of 
men's  ni'nds  on  a  large  scale  toward  a  definite  end. 

Most  engineering  works  of  the  present  day  must  have 
a  prepared  foundation  of  publicity  before  a  beginning 
can  be  made  in  the  work  of  construction.  It  is  too  often 
assumed  that  this  publicitv  work  is  no  part  of  the 
engineer's  business;  but  as  a  matter  of  fact,  if  he  does 
not  at  least  aid  in  it  by  furnishing  facts  and  figures, 
there  are  likely  to  be  serious  flaws  in  the  foundation. 

It  is  common  to  hear  engineers  complain  because 
the  public  awards  the  honor  for  a  great  engineering 
work  to  the  promoter  and  not  to  the  engineer  who  does 
the  technical  part  of  the  work.     But  tlie  public  discerns 


\\li;ii  I  lie  engineer  ol'ten  fails  to  see,  that  the  woi'k  01' 
(p\ere()niing  the  inertia  (•!'  men's  minds  is  ol'ten  a  more 
liilliciilt  task  than  the  woik  of  shaping  steel  and  earth 
and  rock,  which  the  engineers  accomplish.  There  are 
a  score  of  great  engineering  entcrpi'ises  in  the  rnitcil 
States  today  wliich  aic  known  to  be  ])racticable  and 
|)i()(ital)le,  but  whose  realization  depends  on  the  coming 
forward  of  the  genius  who  will  persuach;  men's  minds 
that  the  thing  can  aiul  should  be  done  and  show  lliem 
the  way   to  do   it. 

The  promoter  is  the  man  who  sells  the  engineer's 
services.  The  engineers  who  have  achieved  widest  fame 
and  largest  fortune  have  been  those  who  have  discerned 
this  and  who  have  been  able  by  promoting  their  own 
enterprises  to  fi.x  their  own  rates  of  comi)ensation. 

'{'here  is  no  lack  of  illustrations  to  show  that  engi- 
neers from  the  earliest  days  have  been  able  to  succeed 
in  the  work  of  ])ublicity.  The  Stephensons,  famous 
among  the  pioneer  railway  builders  of  England  and  the 
Continent,  were  chiefly  occupied,  not  with  the  technical 
pi-oblems  of  actual  construction,  but  with  the  task  of 
convincing  the  investing  public  and  parliamentary  com- 
mittees of  the  merit  of  their  enterprises.  Captain  Eads, 
the  builder  of  the  St.  Louis  bridge  and  the  Mississippi 
jetties,  is  remembered  by  the  public  because  of  the 
l)ublicity  which  he  secured  for  his  great  enterprises. 

These  are  examples  from  great  and  well-known  works, 
but  there  are  countless  examples  among  the  smaller 
enterprises  where  engineers  have  themselves  done  the 
foundation  work  publicity  and  reaped  the  reward.  The 
work  done  by  the  engineers  of  Nashville  and  vicinity 
to  demonstrate  the  advantages  of  the  Muscle  Shoals  site 
is  notable  because  it  has  been  done  as  a  free  contribution 
to  the  public  welfare,  something  which  has  been  much 
talked  about  as  the  duty  of  the  engineering  profession 
but  of  which  no  great  amount  has  been  actually  accom- 
plished. It  is  also  notable  because  it  is  a  remarkable 
illustration  of  efficient  publicity  work.  The  booklet  which 
these  engineers  produced  was  carefully  planned  to  arou.se 
the  interest  of  the  recipient  at  the  start  and  to  hold  his 
interest  until  he  comprehended  the  main  facts,  at  least, 
which  it  was  the  aim  to  impress  upon  his  mind. 

If] 

Commission-Manager  Plan  of  Vital 
Interest  to  Engineers 

The  keenly  intelligent  analysis  of  municipal  ad- 
ministration now  going  on  throughout  the  country  is 
bound  to  react  favorably  upon  the  status  of  engineers. 
Particularly  encouraging  is  the  rapid  progress  of  the 
commission-manager  plan. 

The  commission  plan  alone  is  a  marked  advance  on 
earlier  forms  of  municipal  government  as  they  have 
worked  in  the  United  States,  but  the  plain  commission 
r-ystem  has  elements  of  great  weakness.  Some  of  these 
have  been  pointed  out  more  than  once  in  these  columns, 
but  they  affect  the  engineer  so  vitally  that  they  will  beai' 
repetition — all  the  more  when  it  is  possible  to  present  a 
fresh  statement  from  a  new  source  which  at  the  same 
time  illustrates  the  widespread  keen  intelligent  interest 
in  municipal  affairs  already  mentioned. 

Speaking  on  opportunities  for  increased  municipal 
efficiency  before  the  Helena  Commercial  Club  on  Jan.  24, 
Henry  Gerharz,  United  States  Surveyor  General  for 
Montana,   reviewed   the  grow^th   of  the   commission    and 
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(■oinmissioii-niana<;er  plans  of  city  government.  He 
Quoted  with  approval  sentiments  expressed  editorially  by 
the  St.  Paul  Pioneer  Press  of  Jan.  14,  1917,  after  ex- 
perience with  the  commission  plan  in  that  city.  That 
journal  declared  that  while  "widespread  experience  ap- 
proves and  justifies  the  system  in  most  of  its  essential 
principles,"  yet  it  is  agreed  by  students  of  the  plan  that 
some  lacking  element  "has  operated  to  prevent  the  fullest 
results  rather  than  condemn  the  system."  This  lack,  the 
Pioneer  Press  believes,  is  met  by  adding  the  city  manager, 
"so  the  city's  affairs  are  conducted  exactly  as  are  the 
affairs  of  a  large  business  concern." 

Mr.  Gerharz's  own  concise  and  apt  summing  up  of 
the  fundamental  principles  that  make  the  commission- 
manager  plan  superior  to  the  commission  plan  is  as 
follows : 

The  people  (stockholders)  elect  a  commission  (board  of 
directors)  who  hire  a  city  manager  (general  manager)  who 
appoints  and  directs  the  employees.  This  plan  gives  a  strong 
single-headed  executive  presiding  over  all  departments,  co- 
ordinating their  activities  and  acting  as  a  court  of  appeal  in 
case  of  friction  or  rivalry  between   the  different  departments. 

The  people  can  select,  as  commissioners,  representatives 
who  will  truly  represent  their  class  or  walk  of  life  without 
being  hampered  by  any  thoughts  of  his  business  experience 
or  salary-earning  capacity.  These  representatives  can  act 
more  intelligently  through  a  manager  than  if  they  were  in- 
dividually compelled  to  assume  the  direction  of  a  department. 
Membership  in  the  commission  becomes  attractive  to  the 
ablest  citizens,  since  it  offers  an  opportunity  for  great  useful- 
ness without  interrupting  their  private  careers  or  business. 

It  would  be  difficult'  to  give  better  expression  in 
reasonable  compass  of  the  essentials  for  securing  a  com- 
bination of  representative  government  with  efficient 
government.  That  an  engineer  has  done  this  so  admir- 
ably in  the  course  of  a  luncheon  address  should  be  a 
comfort  to  those  who  bewail  the  silence  of  the  engineer 
on  public  questions  or,  admitting  that  he  speaks  now  and 
then,  deny  his  ability  to  speak  well. 

Do  any  of  our  readers  ask  why  the  engineer,  as  such, 
is  vitally  concerned  in  the  adoption  of  the  more  efficient 
of  the  two  forms  of  government  i'  If  so,  the  reply  is 
that  under  the  straight-commission  plan  the  heads  of 
administrative  departments  become  such  by  either  the 
chance  of  popular  vote  or  else  on  agreed  division  of 
duties  among  the  commissioners  themselves  after  elec- 
tion. These  commissioners  soon  feel  themselves  qualified 
as  "experts"  in  the  various  matters  under  their  control. 
As  their  importance  grows  upon  them,  they  relegate 
technical  and  professional  men  to  the  rear.  Under  the 
commission-manager  plan  the  manager  selects  all  depart- 
ment heads.  If  he  is  not  himself  a  professional  man, 
the  chances  are  that  he  appreciates  the  value  of  such  men 
and  is  willing  to  pay  them  accordingly. 

Finally,  many  of  the  city  managers,  including  those 
of  greatest  achievement,  are  engineers.  This  will  prob- 
ably continue  to  be  the  case  for  some  years.  This  is 
one  reason,  even  if  not  the  most  notable,  why  the  com- 
mission-manager plan  vitally  concerns  engineers. 

Shall   the   Work  of  Railway  Valuation 
Be  Left  Incomplete? 

For  nearly  four  years  an  army  of  engineers  has  been 
engaged  in  making  an  accurate  valuation  of  the  entire 
railway  system  of  the  United  States.  The  work  has  been 
done  under  the  terms  of  a  law  enacted  hy  Congress  in 
1913,  and  it  has  been  the  universal  belief  of  the  public, 


and  doubtless  of  the  engineers  engaged  in  this  work, 
that  the  final  result  would  be  an  authoritative  determina- 
tion of  the  value  of  the  different  railways. 

Now  comes  the  surprising  announcement,  made  by  Di- 
rector C  A.  Prouty  in  a  hearing  before  the  Interstate 
Commerce  Commission  last  week,  that  it  is  not  the  pres- 
ent intention  of  the  commission  to  make  any  final  deter- 
minations of  valuation.  What  the  commission  intends 
to  do,  apparently,  is  to  announce  the  detail  results  of  the 
inventory  that  it  has  made,  in  the  same  manner  as  in  the 
case  of  the  two  Southern  roads,  the  Texas  Midland  and 
the  Atlanta,  Birmingham  &  Atlantic,  for  which  the  ten- 
tative results  were  announced  some  two  months  ago. 

It  must  be  said  frankly  that  there  is  some  support 
for  this  attitude  of  the  commission  in  the  phraseology 
of  the  law  enacted  by  Congress  in  1913.  That  law,  as 
was  pointed  out  in  this  journal  at  the  time  (Engineering 
News,  Nov.  9,  1913),  required  the  commission  to  as- 
certain for  each  railway  the  cost  of  reproduction  new, 
the  cost  of  reproduction  less  depreciation,  and  also  the 
original  cost  of  lands,  rights-of-way,  etc.,  used,  and  the 
amount  of  gifts,  bonuses,  etc.,  received  by  the  company; 
but  the  law  did  not  indicate  what  use,  if  any,  was  to  be 
made  of  these  diverse  elements,  although  Section  5  of 
the  law  says  that  the  commission  "shall  show  the  value  of 
the  property  of  every  common  carrier  as*  a  whole,"  the 
term  "value"  being  popularly  understood  to  mean  what 
it  would  cost  at  the  present  time  to  replace  the  property 
in  its  present  condition.  The  work  of  the  commission  in 
valuing  the  country's  railways  will  unquestionably  fall  far 
short  of  the  full  measure  of  public  expectation  if  the  com- 
mission fails  to  make  a  final  determination  of  that  value 
in  a  form  intelligible  to  the  public.  The  .separate  figures 
of  inventory  which  it  has  compiled  do  indeed  furnish  the 
data  from  which  such  a  valuation  could  be  made ;  but  the 
public  has  for  years  been  looking  to  the  commission  as 
the  authority  for  fixing  earning  and  acquisition  bases,  and 
the  public  would  rather  have  its  judgment  as  to  what 
shall  or  shall  not  be  included  in  the  final  valuations  than 
it  would  the  opinion  of  Congress. 

It  may  be  freely  admitted  that  these  figures  of  value, 
when  determined,  could  only  rarely  be  of  use  in  settling 
disputed  rate  questions,  or  even  in  fixing  assessments  for 
taxation.  There  are  many  thousands  of  miles  of  rail- 
way in  the  United  States  which  are  unable  to  charge 
rates  high  enough  to  enable  them  to  earn  even  a  very 
modest  rate  of  interest  on  their  valuation  as  measured 
by  cost  of  reproduction,  not  because  of  any  public  rate 
regulation,  but  because  competition  and  other  commer- 
cial conditions  make  it  impossible  for  them  to  charge 
such  rates.  Again  in  assessment  for  taxation,  unless  rail- 
ways are  to  be  taxed  on  a  different  basis  from  all  other 
property,  the  only  fair  basis  of  taxation  is  earning  power. 

Those  who  have  looked  forward  optimistically  to  an 
era  of  better  relations  between  the  railways  and  the  pub- 
lic had  hoped  that  the  valuation  by  the  Interstate  Com- 
merce Commission  might  put  finally  at  rest  all  contro- 
versy as  to  whether  the  railways  are  attempting  to  earn 
dividends  on  watered  stock  at  the  present  time.  If  the 
commission  refuses  to  exercise  the  authority  that  Con- 
gress almost  certainly  intended  to  confer  upon  it  and 
fails  to  make  a  final  valuation  of  the  railway  property 
of  the  country,  a  large  part  of  the  benefit  that  ought  to 
result  from  the  vast  task  on  which  so  many  engineers  have 
been  engaged  will  be  forfeited. 
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Is  Tension  Positive  or  Negative? 

Sir — .\  mimbti-  of  >t'ars  :iko  the  writer  believed  it  to  be  a 
well-establislieil  eustom  to  Rive  the  coiiipre.ssion  tlie  plu.s  and 
tension  tlie  minus  sign  on  stress  sheets  of  bridges.  It  now 
ai)V)ears  tliat  many,  if  not  most,  of  the  recent  graduates  have 
been  tauRht  the  opposite.  It  is  unfortunate  that  confusion 
exists  regarding:  this  sign  conventionality. 

The  pressure  of  a  bridge  i)ier  on  Its  foun<lation  (a  com- 
pressive stress)  has  the  positive  sign.  Tlie  pressure  of  a 
bridge  shoe  on  masonry  Is  considered  positive.  The  bearing 
power  of  a  pile  is  positive.  The  pressures  of  liquids  and  gases 
In  pipes  arc  considered  positive.  Barometer  piessures  are 
positive.     Earth  i)ressures  against  retaining  walls  are  positive. 

If  engineering  science  is  viewed  as  a  whole,  it  would  ap- 
pear that  compression  should  be  called  plus  and  tension  minus 
on  a  bridge  stress  sheet  in  order  to  be  consistent  with  estab- 
lished practice  in  foundation  design,  masonry  design  and 
earth-pressure  and   fluid-pressure   calculations. 

Los  Angeles,  Calif.  R.  W.  STEWART. 

[An  extended  editorial  discussion  of  this  question  was  given 
in  the  Engineering  Literature  Supplement  to  "Engineering 
News"  of  Dec.  15,  1904,  p.  549.  The  arguments  are  essentially: 
(1)  Compressive  stress  (not  presssure)  should  be  positive  be- 
cause it  is  the  predominating  stress  in  all  structures  that 
carry  load  downward  to  a  support.  (2)  Tension  should  be 
positive  because  it  corresponds  to  stretch,  or  increase  of 
length,  so  that  with  the  positive  sign  Hooke's  law  for  tension 
holds  without  an  arbitrary  minus  sign.  Formerly,  the  prac- 
tice of  making  compressive  stress  positive  was  widespread, 
but  in  the  past  15  or  20  years  the  tendency  has  been  in  the 
contrary  direction. — Editor.] 


Difficulties  in  Flood-Frequency  Studies 

Sir — The  article  relating  to  fixing  maximum  flood  limits  in 
the  Miami  Valley  flood-protection  work,  published  in  your 
issue  of  Jan.  4,  1917,  presents  a  very  comprehensive  investiga- 
tion of  storm  occurrence  in  the  eastern  United  States,  for 
which  those  who  conceived  and  carried  it  out  deserve  much 
credit.  The  investigation  was  made  in  such  a  new  fleld  and 
involved  the  collection  of  such  a  large  mass  of  valuable  data 
relating  to  storms  that  the  writer  believes  it  will  be  of  par- 
ticularly great  benefit,  not  only  to  civil  engineering,  but  to 
meteorologic   science,    if   these   data   can    be    published. 

The  method  employed  for  determining  storm  frequencies, 
although  so  well  adapted  to  the  problem,  has  also  certain 
inherent  limitations  that  should  be  kept  in  mind  for  a  proper 
understanding  of  the  results.  The  fundamental  idea  of  the 
frequency  studies  is  stated  to  be  that  the  storm  experience  of 
one  station  or  one  quadrangle  adds  to  that  of  others.  In  this 
way,  it  is  asserted,  storm  incidence  for  very  long  periods  of 
time    could    be    studied,    though    the    records    were    short-time. 

The  lengths  of  records  at  the  478  stations  in  the  central 
basin  are  said  to  have  varied  from  10  to  73  years,  and  averaged 
15.8  years.  It  appears,  therefore,  that  the  great  majority  of 
the  records  were  obtained  in  the  last  20  years.  There  seems 
to  be  considerable  evidence  that  the  climate  has  changed 
noticeably  within  the  past  few  centuries,^  such  changes  being 
accompanied  by  increase  or  decrease  in  storm  occurrence. 
There  are  also  those  who  maintain  that  there  has  been  a 
tendency  for  floods  to  increase  in  the  Ohio  Valley  in  recent 
years;2  and  it  is  by  no  means  established  that  if  there  is  such 
a  tendency  it  may  not  be  due,  at  least  in  a  measure,  to  changes 
in  the  occurrence  of  storms.  Therefore,  the  storm-frequency 
characteristics  that  cover  the  experience  chiefly  of  the  past 
20  years  may  be  considerably  different  from  what  they  would 
be  for  a  100-year  period,  and  perhaps  very  appreciably  dif- 
ferent from  what  they  would  be  for  a  1000-year  period.  Be- 
cause these  results  may  be  based  too  exclusively  on  the  con- 
ditions of  the  past  20  years,  a  sirriilar  investigation  confined 
to  the  records  of  longer  duration  would  be   instructive. 


iDiscussion  by  E.  Huntington,  "Journal"  of  the  American 
Water-Works  Association,  Vol.  3,  No.  1,  p.  94. 

-"Floods,"  M.  O.  Leighton,  United  States  Geological  Survey 
Water-supply    Paper  No.   234,   pp.    10-27. 


According-  to  the  writer's  understanding,  the  mode  of  pro- 
cedure described  as  method  A  would  give  the  expected  frt;- 
<iuency  of  occurrence  of  storms  of  different  magnitudes  at  one 
observation  station;  method  B  would  give  the  average  in- 
tensity of  storms  of  such  magnitude  that  they  occur  not 
oflener  thiin  once  in  50  years  or  not  oftener  than  once  in  100 
years  at  one  observation  station,  and  not  the  intensity  of  the 
storm  whose  average  period  of  recurrenct;  is  50  years  or  100 
years,  as  assurried  in  the  article.  The  two  ideas  arc  quite  dif- 
ferent. Either  method,  it  should  be  further  emphasized,  givc-s 
results  applying  to  but  one  observation  station  and  not  re- 
sults applying  primarily  to  areas  as  large  as  the  entire  Miami 
basin,  as  is  maintained  in  the  article.  This  is  true  because 
the  method  only  takes  account  of  the  total  number  of  times 
a  certain  precipitation  has  occurred  at  certain  separate  sta- 
tions and  does  not  take  any  account  of  the  x^robable  frequency 
of  the  storm  as  affected  by  the  area  covered  by  it.  It  is 
stated  that  35%  or  approximately  1225  of  the  storms  consid- 
ered covered  from  two  to  six  stations,  and  that  15%  or  ap- 
proximately 525  of  the  storms  considered  covered  over  six 
stations.  This  indicates  what  would  naturally  be  expected, 
that  the  probability  of  a  storm  would  decrease  as  the  number 
of  stations  it  covers  is  increased.  So  it  seems  to  the  writer 
that  the  frequency  of  occurrence  of  a  certain  storm  over  the 
entire  Miami  basin  would  probably  be  much  less  than  the  re- 
sults indicated  by  the  curves.  The  saving  condition  is  that 
the  error  is  on   the   safe  side. 

Furthermore,  studies  of  the  writer  have  impressed  upon 
him  the  extreme  variability  of  the  intervals  between  unusual 
meteorologic  phenomena,  such  as  very  severe  storms.  For  ex- 
ample, a  drought  of  a  certain  degree  of  intensity,  which  would 
appear  to  have  an  average  frequency  of  about  once  in  40  years, 
may  occur  at  intervals  of  any  length  from  five  years  up  to  at 
least  80  years.  Those  storms  of  which  the  average  frequency 
was  500  years  would  be  expected  to  occur  at  intervals  any- 
where between  the  limits  of,  say,  50  and  3000  years.  The 
records  of  stations  in  the  central  basin  aggregate  about  7550 
years.  Even  if  a  7500-year  record  were  available  at  one  sta- 
tion, it  would  be  far  too  short  for  determining  with  any  degree 
of  accuracy  the  frequency  of  storms  occurring  at  such  widely 
varying  intervals  as  the  500-year  storm.  The  saving  condi- 
tion in  this  case  is  that  storms  might  vary  considerably  in 
frequency  from  the  500-year  storm  anc^  not  vary  very  widely 
from  it  in  amount,  so  that  so  far  as  this  factor  is  involved 
the  amount  computed  for  the  500-year  storm  would  probably 
not  be  far  from  correct. 

It  is  probably  quite  generally  accepted  that  the  longer  the 
record  of  storms  the  greater  will  be  the  severity  of  the  worst 
storm  recorded.  The  1913  Ohio  Valley  storm  was  very  unusual, 
whether  it  was  such  a  storm  as  will  occur  once  in  50  years 
on  an  average  or  once  in  1000  years.  By  basing  the  flood  limit 
on  a  storm  40%  greater  than  the  1913  storm.  Fuller's  formula,^ 
which,  makes  the  maximum  flood  flow  vary  as  1  +  0.8  log  T, 
where  T  is  time  in  years,  would  make  a  storm  40%  greater 
than  a  storm  occurring  once  in  50  years  a  storm  such  as  would 
occur  once  in  700  or  800  years,  while  a  corresponding  increase 
in  the  1000-year  storm  would  make  it  such  as  would  occur 
about  once  in  50,000  years.  Likewise,  a  statistical  analysis  of 
storm  frequencies  indicates  very  conclusively  that  a  storm  so 
much  greater  than  that  which  occurred  in  1913  is  for  all  prac- 
tical considerations  outside  the  realm  of  probability. 

The  writer  believes  that  the  frequency  curves  present  in 
concise  form  the  tendencies  in  the  variation  in  frequency  of 
storms  of  different  magnitude  at  one  observation  station,  but 
that  as  representing  actual  frequencies  as  they  would  be  ob- 
tained from  records  over  very  long  periods  of  time  there  is  a 
possibility  that  they  may  be  appreciably  in  error;  at  least,  it 
cannot  be  satisfactorily  demonstrated  that  they  are  not.  Fur- 
thermore, it  is  believed  that  they  present  results  which  are 
probably  over-conservative  for  application  to  areas  of  the  size 
of  the  Miami  basin.  The  large  "factor  of  ignorance,"  which  is 
certainly  wisely  introduced  in  a  problem  of  this  kind,  dispels 
all  possible  doubt  as  to  the  conservatism  of  the  assumption  as 
to  the  maximum  flood  limit.  R.  W.  DAVENPORT, 

Assistant  Engineer,   United   States   Geological   Survey. 

Washington,  D.  C,  Jan.  17,  1917 


■''"Flood    Flows,"    Weston    E.    Fuller,    Mem.    Am.    Soc.    C.    E., 
•Transactions,"  Am.  Soc.  C.  E.,  Vol.  77,  pp.  564-694. 
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Activated  Sludge  at  San  Marcos,  Tex. 

Bv  IIenhy    E.    Elrod* 

In  regular  daily  service  in  San  Marcos,  Tex.,  there 
is  a  practical  and  hi<ilily  satisfactory  activated-sludge ^ 
sewage-disposal  plant  having  a  ca|)acity  lor  tivating  150,- 
000  gal.  of  domestic  sewage  per  2  1  lir.  The  plant  was 
designed  and  built  by  Ashley  F.  Wilson,  engineer-man- 
ager t'oi'  the  San  Mai-cos  Utilities  Co.,  and  has  been  in 
operation  since  about  Sept.  i,  liUti. 

'i'he  plant  (the  general  arrangenu'iit  of  which  is  shown 
in  Fig.  1)  consists  of  an  aeratiou  tank  1(5  ft.  wide  by 
40  ft.  long  and  about  8^  ft.  deep  from  the  flow  line 
of  the  sewage  to  the  top  of  the  tiltros  plates.  The  tank 
is  divided  into  four  channels,  each  channel  having  a  row 
of  tiltros  i)lates  12  in.  square  at  the  apex  of  inverted' 
pyramids  down  its  center.  The  filti'os  plates  are  spaced 
3  ft.  e.  to  c,  there  being  ~i2  plates  all  told.  The  oppo- 
site end  of  each  channel  is  ojien,  thus  allowing  the  sewage 
to  flow  in  series  from  the  inlet  at  the  left  to  the  outlet 
at  the  right.  The  outlet  o])ens  into  the  settling  tank, 
which  is  10  ft.  wide  by  2~^  ft.  long  and  25  ft.  deep,  the 
walls  having  a  vertical  batter  of  1  to  2. 

Aeration  is  accom])lished  by  means  of  a  (LxlO-in.  Con- 
nersville  blower  of  the  Boston  type,  having  a  rated  ca- 
pacity for  2G0  cu.ft.  of  free  air  per  minute  under  5  lb. 
pressure.  It  is  actuated  by  an  electric  motor  requiring 
an  average  of  4  kw.  of  current.  The  sludge  lift  is  oper- 
ated by  air  from  this  blower. 

When  the  plant  was  first  put  into  operation,  the  dis- 
tribution of  air  thi-ough  the  filtros  plates  was  uniform 
and  satisfactory.  Later,  however,  some  of  the  plates 
showed   signs   of   erratic   action.      I'pon    in\estigation   it 


FIG.   1.    GENERAL   VIEW   OF   ACTIVATED-SLUDGE   PLANT, 
SAN  MARCOS.  TEX. 

was  found  that  one  coi'Mi.'!'  of  one  ])latc  had  been  cut 
out  by  the  action  of  the  air  and  the  other  plates  had 
become  choked  to  such  an  extent  that  their  usefulness 
was  destroyed.  As  each  plate  failed,  a  small  pipe  with 
its  lower  end  open  and  the  ui)per  end  connected  to  an 
ail-  line  was  substituted  with  satisfactory  results.  Fig. 
2  shows  a  channel  with  five  (only  four  show  in  the  ])lioto- 
graph )  such  pi[)es  in  o})eration.  Fig.  3  shows  a  chan- 
nel with  all  the  filtros  plates  operating  satisfactorily. 
It  will  be  noticed  that  there  is  no  material  difference  in 
the  ebullition  at  the  surface  of  the  sewage  between  the 
two  channels.  Tn  the  right-hand  channel  (Fig.  3)  it 
will  be  noticed  that,  just  undei*  the  board  across  the  tops 
of  the  channel  walls,  the  sewage  is  boiling  up  at  a  tierce 
rate.     It  is  evident  that  the  filtros  plate  below  has  failed. 


^Engineer,   Interurban   BuilcHns,    DaUas.   Tex. 


FIGS.   2  AND   3.     PIPE  DTFFItsBRS   AT  LEFT  AND   FILTROS 
DIFFUSERS    AT    RIGHT 

The  effluent  pi-oduced  by  the  plant  has  a  relative  sta- 
bility of  !)!)%,  a  bacterial  reduction  of  about  98%  and 
is  bright  and  sparkling,  though  slightly  tinged  with  green, 
sui)posedly  on  account  of  the  alg;ie  in  the  munici])al 
watei'-supply.  The  activated  sludge  produced  is  of  a 
golden-brown  color.  Although  the  plant  has  been  in 
operation  for  more  than  three  months,  there  has  been  no 
appi'eciable  accumulation  of  sludge  other  than  that  nec- 
essary to  operate  the  ])lant. 

The  total  cost  of  the  completed  plant,  in  round  fig- 
ures, was  $3500,  which  sum  included  the  lowering  of 
the  bottom  of  the  settling  tank  after  the  |)lant  had  been 
in  ojjeiation  for  a  short  time.  The  plant  is  near  the  city, 
but  it  produces  no  offense  watever.  The  operation  of  the 
])lant  is  sim]de — it  i-e(piires  but  a  few  viiinutes'  atten- 
tion each  morninti'. 


Kxcelsior  PMlter.s  in  tlie  Water-Softeiiiiiji  Plant  at  Owens- 
boro,  Ky.,  do  not  appear  to  be  giving  the  sati.sfaction  prev- 
iously reported  or  else  the  plant  is  otherwise  at  fault,  for  con- 
siderable trouble  is  being  experienced  with  lime  deposits  in 
the  wat(>r  mains  and  meters.  The  softening  jilant  was  put  in 
use  in  December,  1911.  (For  description  soe  "Proceedings." 
American  Water-Worl\s  Association  for  1'j12,  pp.  203-218.  a 
paper  by  H.  H.  Breidenbach,  then  and  now  superintendent  of 
water-works.)  After  treatment  with  lime  and  soda  the  water 
is  discharged  downward  from  a  central  mixing  tower  into  the 
bottom  of  a  sedimentation  tank.  The  tank  bottom  slopes  up- 
ward from  the  lower  to  the  outer  sides  of  the  tank,  where  the 
water  passes  through  a  channel  on  eithoi-  side  filled  with 
excelsior.  This  material  is  de.-^igned  to  remove  such  suspended 
insoluble   matter  as   is  not  deiiosited   by   sedimentation. 

3Iotor-l>riv«Mi  Street-C'leaiiinjir  K«|Hli»nient  is  growing  pop- 
ular in  Baltimore,  >Id.  Three  additional  electric  tractors  were 
purchased  last  year  by  the  Street-Cleaning  Dei)artmcnt  for 
the  squeegee  machines,  making  a  total  of  iiiiie  motoa-driven 
squeegees  at  the  present  time  Experience  in  this  and  other 
cities  has  shown  these  niachines  to  be  an  efficient  and  eco- 
nomical way  of  cleaning  smooth  pavements,  particularly  in 
view  of  the  increased  cost  ot  manual  labor  sufticiont  to  clean 
the  ever-increasing  area  of  improved  pavements  being  laid. 
In  this  connection  the  Street-Cleaning  Commissioner  reports 
that  provision  for  an  increase  of  2.jc.  per  day  in  the  pay  of 
all  laborers  in  his  department  has  been  made  in  the  appro- 
priation for  the  year  1917,  making  a  total  Increase  of  $64,000 
for  the  year  in  this  one  item  alone.  On  llie  most  important 
heavy  traflic  thoroughfares  the  squeegees  are  used  daiiv. 
weather  conditions  permitting;  streets  in  residential  sections 
are  washed  four  times  each  week.  This  service,  particularly 
during  the  hot  summer  months,  renders  the  streets  cool  and 
reasonably  dustloss  at  all  times. — Baltimore  (official)  "Muni- 
cipal Journal,"  Jan.  12. 
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Dry  Mixing  of  Concrete  Materials  on 
Calumet  Sewer  at  Chicago 

Sccoiid-I'rlzc  ('oncrclc  lhi/-M  l.riin/  Ailiclr   In   llir  " /•'iif/incrriii;/  Xciis"  J'n^.c  ( '(iiilcsl, 

\\\     UlA.IAMlN     W'll.K''' 


I)i'V  niixiii^"  of  ctmcrcU'  materials  at  a  central  iiiixiii;;' 
plant  is  well  illnstratod  on  section  No.  (5  ol'  tlic  Cahinict 
intcM"((>|>tin<>:  sower  in  Chicasio,  where  Byrne  brothers, 
i-ontraetors,  have  been  working-  an  equi])inent  consistin'^,- 
(»r  elevated  bins,  bnik  cenunit.  mules,  dump-cars  and 
narrow-i>a<>e  track,  which  they  have  developed  alter  two 
seasons'  operation  of  similar  plants. 

One-halt  mile  of  this  two-mile  section  of  17-ft.  ()-in. 
concrete  sewer  is  practically  completed.  All  the  concrete 
has  been  assembled  dry  at  a  single  ])lant,  which  on  account 
of  the  arran<;enient  of  the  railroad  tracks  was  located 
near  the  end  of  the  sewer  at  133rd  St.  aiul  Prairie  A\('., 
just  west  of  the  Illinois  Central  E.R.  tracks,  and  trans- 
ported to  a  travelinjj  mixer  alongside  the  sewer  trench. 

A  s])ecial  uidoading  spur  was  built  alongside  the  tracks, 
and  fi'om  it  the  materials  are  handled.  Elevated  wooden 
bins  are  located  parallel  to  the  spur  track  at  sm-h  a 
distance  away  that  a  crane  can  operate  advantageoiisly 
between  the  track  and  the  bins,  in  unloading  the  sand 
and  stone.  These  elevated  bins  (Fig.  1),  built  of  2-in. 
hnnber  and  supported  at  4-ft.  intervals  by  4x6-in.  posts, 
are  G  ft.  wide,  5  ft.  high  and  about  275  ft.  long,  with  the 
bottoms  5  ft.  abo\  e  the  ground  at  one  end  and  6  ft.  above 
at  the  other  end,  in  order  to  allow  for  the  passage  of  ears 
uuderneath.  Partitions  halfway  up  to  the  top  are  placed 
inside  the  bins  at  the  4-ft.  intervals,  so  that  in  effect 
there  are  a  series  of  bins  each  4x6  ft.  in  horizontal  cross- 
section  and  5  ft.  high.  At  the  bottom  of  each  of  these 
sections  there  is  a  hopper  arrangement,  the  opening  and 
closing  of  which  are  controlled  by  a  lever. 

Mules,  i/2-yd.  side-dumping  steel  cars  formerly  used  l)y 
the  French  Government  at  the  Panama  Canal,  and  a 
narrow-gage  40-lb.  rail  track  make  up  the  transportation 
system.  Passing  tracks  are  conveniently  located.  Six 
cars  drawn   by  a  single  mule  constitute  a  train   under 

♦Promotion  Bureau,  Universal  Portland  Cement  Co..  210 
South  La  Salle  St.,  Chicago,   111. 


iMii'iiial    wcatlicr    cdiidit  imis.       Vov    the    haul    of    2000    ft. 
now  being  made,  loiir  mules  ai'c  rccpiii'cd. 

Crushed  stone  is  (list  dropped  into  each  car  as  it  is 
pushed  along  by  hand  on  the  .--lightly  inclined  narrow- 
gage  track  under  the  bins.  The  sand  is  similarly  dropped 
in  by  a  man  working  the  levers  as  the  car  moves  along 
to  the  othei-  end  of  the  line  of  l)ins.  It  is  then  pushed 
about  7r»  ri.  to  a  ]U)\\\\  alongside  tiu!  railroad  spur,  where 
a  car  of  bidk  cement  has  lieeii  "spotted"  (Fig.  2).  Ce- 
ment measured  by  a  wooden  box  of  21^  (^n-ft.  capacity  is 
!arri(Hl  out  to  a  platfoi'iu  o\(>r  the  car  and  dumped  into 


FIG.  2.     UNLOADING  BULK  CEMENT  FROM  FREIGHT  CARS 
Narrow-gage  cars  at  left  are  filled  wth  cement,   stone  and 
sand;    cement    is    being   added    to    narrow-gage    cars    to    right. 
All  are  to  be  pulled   in  one  train  to  mixer 

it.  The  car,  \\'\W\  its  load  of  stone,  sand  and  cement,  is 
then  pushed  a  short  distance  past  the  cement  platform; 
and  when  six  cars  are  ready,  they  are  coupled  together 
behind  a  mule.  On  the  Journey  to  the  mixer  a  siding  has 
to  be  taken  in  order  to  allow  returning  empties  to  pass. 
Within  a  definite  distance  from  the  machine  the  cars 
are  uncoupled  and  pushed  one  at  a  time  up  to  the  mixer. 


FIG.    1.    UNLOADING    STONE   AND    SAND    INTO    ELEVATED  BINS   PROM   RAILROAD 


February  8,  1917 
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FIG.    3.     PLACING    CONCRETE    IN    SEWER    FROM    IMIXER 
TRAVELING    ALONGSIDE    TRENCH 

Two  men  dump  tlie  car  into  the  skip,  by  which  the  uui- 
terials  are  raised  into  the  drum.  As  it  leaves  the  mixer, 
tlie  concrete  passes  down  through  an  adjustal)le  chute  into 
its  ]jhu'e  in  the  sewer.  The  chute  is  carried  along  directly 
hy  the  mixer,  which  is  self -propelling  and  moves  along 
on  a  short  piece  of  track   (Fig.  '■]). 

Handling  concrete  in  this  way.  400  cars  a  day  are  taken 
care  oF,  which  on  an  8-hr.  basis  means  50  cars  per  hour, 
01  a  car  })raetically  every  minute.  That  the  mixer  at  this 
rate  is  working  up  to  capacity  is  evident. 

Dry  mixing  of  com-rete  materials  at  a  central  plant, 
according  to  Mr.  Kenna,  the  superintendent  on  the  jol).  is 
mucli  superior  to  and  more  economical  than  any  other 
that  has  been  tried  out;  and  if  the  use  of  bulk  cement  had 
been  considered  in  the  original  layout  rather  than  made 
use  of  as  an  adaptation  later  on,  the  plan  would  1>e  still 
more  effective. 

Analyzing  the  equipment,  a  means  of  ])lanning  similar 
jobs  can  be  developed  on  a  basis  of  one  nude  and  driver 
and  six  cars  to  each  500  ft.  of  haul.  At  the  loading  eiul 
there  are  two  men  working  levers  and  loading  cars,  one 
man  pushing  cars  to  the  cement  ]jlatform.  one  man  mak- 
ing up  the  train.  At  the  mixer  there  are  two  men  on  the 
mixer,  two  men  dumping  the  cars,  one  man  handling  cai's 
from  the  train. 

Each  job  will  nalui-ally  June  to  be  considered  separately 
ill  d(M'iding  as  to  the  best  biyout  for  a  centi'ai  mixing- 
plant.  Among  the  ])()inls  to  be  laken  into  consideration 
are  nearness  of  railroad  tracks.  si(h'ng  racilities.  location 
of  s])ur  ti'acks,  haiding  distance,  contractor's  equipment, 
availability  of  various  kinds  of  locomotion  and  character 
of  the  local  surroundings. 

Tn  sewer  jobs  similar  to  tbe  one  above  described  it  has 
been  found  that  a  single  location  for  a  central  mixing 
plant  is  economical  if  tbe  plant  is  centrally  located  so  tliat 
the  haul  at  either  end  is  no  moi'(>  than  one  mil(\ 


Tlie  PoreiKii  'I'rjuU'  «»f  tlio  l'iiit<*«l  StateM  in  Iftlfi  icached 
the  enormous  total  of  $7,873,000,000,  made  up  of  $5,481,000,000 
in  exports  and  $2,392,000,000  in  imports.  The  exports  exceeded 
by  nearly  two  billion  dollar.s  the  total  for  1915  and  by  nearly 
three  billion  dollars  the  total  for  1913.  These  figures  surpass 
all  previous  records  of  foreign  trade  for  this  or  any  other 
nation. 


Concrete  Column  Cracks  from  Clogging 
of  Embedded  Drain  Pipe 

One  of  the  tallest  columns  of  the  12th  St.  double-deck 
reinforced-(;oncrete  viaduct  in  Kansas  City,  Mo.,  has  been 
split  from  top  to  bottom  of  its  88  ft.  of  height  by  frost 
action,  due  to  the  stoppage  of  a  drain  pipe  embedded  in 
the  interior.  The  damage  was  probably  done  following 
one  of  the  late  thaws  last  winter,  but  was  not  discovered 
until  last  fall,  when  the  opening  had  become  discolored 
and  widened. 

In  building  the  viaduct  four  pairs  of  storm-water  catch- 
basins  were  provided  for  the  upper-deck  30-ft.  roadway, 
which  is  2200  ft.  long  and  has  a  51/2%  gi'ade.  Each  of 
these  catchbasins  was  connected  with  a  10-in.  vitrified-clay 
sewer  pipe  that  was  em- 
bedded in  the  concrete  of 
the  nearest  column.  This 
|)ilje  has  two  right-angled 
l)ends  in  tlie  line  at  the 
top  of  the  structure  and 
anothei'  right-angled  bend 
in  the  column  footing,  to 
allow  it  to  pass  out  of  the 
concrete  to  a  connection 
with  the  city  sewer.  In 
the  drain  which  caused  the 
damage  several  pieces  of 
form  hunl)er  and  other 
debris  liad  been  allowed  to 
drop  into  the  pipe  during 
the  viaduct  construction ; 
these  had  lodged  in  the 
lower  bend,  stopping  other 
tine     material,    until    the 
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lower  10  ft.  of  tlu-  vertical  part  of  pipe  was  packed 
full.  The  first  bend  below  the  catchbasin  was  also 
stopped  with  street  dirt.  The  freezing  of  the  water  tliat 
collected  in  the  vertical  .section  of  the  drainage  line  inside 
the  column  split  it  from  top  to  bottom ;  in  the  upper  part 
the  cracks  showed  on  the  north  and  east  faces,  and  in  the 
lower  part,  where  there  are  pilasters,  on  the  north  and 
south  faces.    The  column  was  always  in  the  shade. 

x-Vll  interior  drains  are  to  be  disconnected,  and  for  a 
time,  at  least,  all  surface  water  is  to  be  drained  to  the 
ends  of  the  bridge.  The  split  column  will  then  be  re- 
])aired  by  carefully  pointing  the  cracks  on  the  surface 
and,  when  this  has  set,  filling  the  10-in,  clay  drain  pipe 
Avith  a  thick  liquid  cement  groiU,  which  by  its  own  pres- 
sui-e  is  ex])ected  to  flow  into  the  cracks  from  the  inside 
of  the  column  and  till  them  out  to  the  ])ointing. 
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Unjust  Burden  on  Ohio  Engineers 

Tlic  statutes  ol'  Oliio  l)('aiiii<i'  ii|)()ii  tlic  ('n^ii<i;('iiu'nt  of 
('iii:iiu'(M-s  oil  iiiuiiicipal  iiiiitioxcniciits  when  the  ciiyiiiccfs 
do  not  i(>si(lt'  ill  llu'  city  for  which  tlicv  arc  doiii^'  work 
wcic  reviewed  1)\  W.  J.  Shei'inaii,  coiisultin,^;  eii,i;iiicer. 
Toledo,  Oliio,  in  a  paper  read  ixd'orc  the  Oliio  iMiyincei- 
ing-  Society  on  Fel).  1.  IMi;.  The  paper  made  and  coni- 
inent(>(l  on  various  citations  li-oni  the  statutes  ol'  Ohio. 
The  author's  suiiunary  may  be  (pioted   as   follows: 

(a)  In  the  opinion  of  many  solicitors  he  cannot  be  cnsaKod 
at  a  fee  in  excess  of  $riOO  without  a  public  advertisement  and 
an  award  to  the  lowest  and  best  bidder. 

(b)  A  lawful  contract  cannot  be  entered  into  for  his  serv- 
ices unless  it  is  certified  that  there  is  money  in  the  fund  not 
otherwise  appropriated. 

(c)  That  in  many  and  perhaps  most  instances  there  is  no 
money  in  the  fund  and  cannot  be  until  the  bonds  have  been 
sold. 

(d)  That  bonds  cannot  be  sold  until  plans  have  been  adopt- 
ed and  estimates  approved. 

(e)  That  the  services  of  an  engineer  are  required  before 
the   plans  and  estimates  can   be   submitted. 

(f)  That  even  though  money  be  in  the  fund  when  the 
service  contract  is  executed  it  is  likely  to  be  transferred  to 
the  general  fund  at  the  end  of  the  calendar  year. 

As  a  practical  means  of  obtaining  reliei'  from  these 
onerous  conditions  and  of  increasing  the  dignity  of  the 
profession  Mv.  Sherman  suggested  that  the  Ohio  Engi- 
neering Society  appoint  a  committee  to  investigate  the 
wiiole  subject  and  ask  the  cooperation  of  other  engineer- 
ino-  societies  of  the  state  to  secure  remedial  legislative 
action. 

m 

Any  City  May  Get  Advice  on  Almost 

Any  Subject  for  Yearly  Fee 

For  a  vearly  fee  of  $100  to  $i)50.  according  to  i^opnla- 
tioiu  any  city  in  the  United  States  up  to  those  Inning  a 
million  inhabitants  may  obtain  "special  information  and 
advice  relative  to  practically  any  ])ha.se  of  city 'govern- 
ment which  does  not  involve  sending  staff  men  into  the 
field."  Such  is  the  announcement  just  made  by  the 
Bureau  of  Municipal  Eesearch,  261  Broadway,  New  York 
Citv.  on  behalf  of  its  newly  established  "B.^M.R  Service." 
The  $100  fee  covers  any  city  under  30.000  population. 
For  larger  cities  the  fees  are:  30  to  50  thousand,  $1!)0-, 
50  to  75,  $240;  75  to  125,  $350;  125  to  250.  $490;  250 
to  500,  $750;  500  thou.sand  to  a  million,  $950.  The  an- 
nouncement states  that  cost  accounts  will  be  kept  and 
that  if  they  show  the  fees  are  too  high  the  excess  will  be 
returned  pro  rata,  or  used  for  general  service  to  all  sub- 
scribers, as  the  latter  may  decide— the  Bureau  not  being 
a  profit-making  institution. 

From  a  long  list  of  subjects  on  which  the  Bureau  stands 
ready  to  give  advice  the  following  are  chosen  a.s.  of  most 
interest  to  engineers: 

Fire:  What  is  the  best  type  of  motor  apparatus  for  use  in 
a  city  of  25,000  population,  the  streets  of  which  are  compar- 
atively level? 

Parks:  Should  park  driveways  be  constructed  and  main- 
tained by  the  park  department  or  by  the  public  works  depart- 
ment, and  why? 


(■"■arbage  Collection  and  l)isposal;  Is  It  more  economical  to 
use  n)Otor  apparatus  In  makiiiK  garbaKe  <olle(tions  than  to 
use   horse-drawn   apparatus? 

Street  and  fioad  Construction:  (1)  What  results  have  been 
ol>tain>-<1  ill  other  cities  from  the  use  of  concrete  pavements? 
I :; )  This  city  is  considering  the  purchase  of  an  asphalt  repair 
plant.  Have  such  plants  proved  to  be  good  economy  in  other 
cities  of  this  size? 

Street  Cleaning:  What  is  the  best  method  of  cleaning 
business  streets  which   have   heavy   automobile   traffic? 

Water  Department:  Should  water  meters  be  owned  by  the 
city  or  by  the  consumers,   and    why? 

Included  in  (be  Public  Works  and  Public,  Utilities  staff 
of  the  liiii'cau  are  se\t'n  engineers,  headed  by  Ernest  P. 
(ioodi'ich,  recently  consulting  engineer  to  the  Borough  of 
.Manhattan,  iS'ew  York  City.  Mr.  Goodrich  also  heads 
the  City  rianning  staff  and  is  an  assistant  director  of  the 
Bureau.  The  director  of  the  Bureau  is  Frederi(;k  A. 
Cleveland  and  the  assistant  director  is  Herbert  R.  Sands. 
Bulletins  regarding  the  B.M.R,  Service  and  the  Bureau 
stair  may  be  obtained  from  the  Bureau  at  the  address 
alreadv  given. 


New  York  Increases  Motor-Truck  Fees 

Tlie  schedule  of  fees  for  motor  trucks  adopted  by  the 
coimnission  appointed  by  the  legislature  of  New  York 
last  fall,  has  been  made  law,  and  went  into  effect  Feb.  1. 
It  is  estimated  that  the  new  schedule  will  provide  an 
increased  revenue  from  motor-vehicle  fees  of  $600,000, 
which  will  be  equally  divided  beetween  the  state  and  the 
municipalities  and  be  devoted  to  highway  maintenance. 
The  two  public  hearings  of  the  commission  were  reported 
in  Enginceritui  Newf<,  Nov.  23,  and  Dec.  28,  1916., 

The  following  is  the  new  schedule  of  annual  fees:  For 
motor  vehicles  used  as  omnibuvses  for  the  transportation 
of  passengers,  $15  for  five-passenger  capacity  or  less, 
$24.50  for  6  to  7  passenger  cars,  $30.50  for  8  to  10,  $43 
for  11  to  16,  $52  for  17  to  20,  $55  for  21  to  22,  $61.50 
for  23  to  26,  $67.50  for  27  to  30  passenger  cars  and  $2 
for  each  passenger  capacity  of  all  cars  of  over  30-passen- 
ger.  For  motor  trucks  used  for  the  transportation  of 
goods,  wares  and  merchandise  the  fees  are:  $10  for  less 
than  2  tons  combined  weight  and  ca])acity  and  $5  for 
each  extra  ton.  of  combined  weight  and  capacity  up  to  14 
tons,  making  $70  for  a  truck  of  this  size.  Above  14  tons 
the  annual  fee  increases  in  $10  increments  for  each  ton. 


To  Reclaim  300,000  Acres  of  Land 
in  Northeastern  Arkansas 

Plans  have  been  drawn  liy  the  Morgan  Engineering  Co., 
:^lemphis,  Tenn.,  for  a  drainage  project  to  cost  $3,000,- 
000,  the  object  being  to  reclaim  300,000  acres  of  land  in 
Mississippi.'  Craighead  and  Poinsett  Counties,  Arkansas. 
This  project  provides  for  the  construction  of  300  mi.  of 
ditch  and  54  mi.  of  levees,  requiring  the  moving  of 
30,000.000  cu.yd.  of  earth.  This  is  claimed  to  be  the 
second  largest  drainage  district  in  the  United  States. 
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The  control  of  floods  aloii^  the  Little  River  constitutes 
the  most  important  and  expensive  part  of  the  reclama- 
tion work.  One  section  of  the  flood  channel  is  to  con- 
sist of  a  ditch  5  mi.  lon^-,  280  ft.  wide  at  the  base  and 
18  ft.  deep.  One  unusual  feature  of  the  project  is  the 
draining  of  20,000  acres  throuti'h  a  three-barrel  rein- 
forced-concrete  culvert  under  the  main  floodway.  This 
land  is  lower  than  can  be  drained  by  the  princi]jal  (lit(  hcs 
and  the  culvert  system  is  designed  to  save  the  cost  of 
pumping. 

The  project  will  be  split  up  into  a  number  of  contract 
sections  and  it  is  estimated  that  construction  will  require 
three  years'  time.  The  work  of  computing  the  assess- 
ments is  now  xinder  way. 

Famous  Passaic  Gas  Case  Abandoned 

It  has  been  announced  that  there  will  be  no  argument 
in  the  United  States  Supreme  Court  in  the  so-called  Pas- 
saic Ninety-Cent  Gas  case,  as  an  agreement  l)y  stipulation 
has  been  reached  for  dismissing  the  appeal  of  the  Public 
Service  Gas  Co.  from  the  decision  of  the  New  Jersey 
Court  of  H]rrors  and  Appeals.  As  noted  at  various  times 
in  Engineenng  Newf<  (Jan.  23,  191,'?,  Dec.  24,  1914,  Jan. 
21,  June  17  and  July  1,  1915)  the  State  Board  of  Public 
Utility  Commissioners  made  a  valuation  of  the  company's 
property,  in  an  action  to  reduce  rates,  and  refused  to 
allow  an  item  of  about  a  million  dollars  for  franchise 
value.  The  company's  appeals  were  fruitless  in  the  state 
courts. 


f^MllllllllllMIIIII 


niiitiiiiiiiiiiiiii 


NOTES 


Outfall  Sewer  Coji.stmction  at  l.os  Aimeles.  Calif.,  is  being 
carried  on  with  such  funds  as  the  city  can  secure  pending  a 
bond  issue  for  all  the  works,  including  proposed  Imhoff  tanks, 
required  to  carry  out  the  ordeis  of  the  State  Board  of  Health 
to  lessen  the  pollution  of  the  Pacific  Ocean. 

The  Ne-w  Colorado  River  Intake  tJate  for  the  main  canal 
of  the  Imperial  Irrigation  District,  will  be  built  by  M.  D. 
Goodbody,  of  San  Diego,  Calif.,  late  reports  state,  instead  of 
by  the  Ross  Construction,  of  Sacramento,  Calif.,  as  announced 
in  "Engineering  News"  of  Feb.  1,  1917.  The  contract  price  is 
given  as  $232,000.  C.  K.  Clarke,  Calexico,  Calif.,  is  chief  engi- 
neer of  the  Imperial   Irrigation  District. 

Damages  for  the  Lower  Otay  Dam  Failure  in  the  sum  of 
$122. .'iOO  have  been  asked  in  a  suit  biought  against  the  City  of 
San  Diego,  Calif.,  by  the  Western  Salt  Co.  The  company 
urges  that  its  works  on  San  Diego  Bay  were  destroyed  and 
a  large  quantity  of  salt  and  brine  lost  by  the  flood  watei'S 
that  followed  the  breaking  of  the  dam.  The  plaintiff  alleges 
that  the  dam  was  of  poor  design  and  that  the  city  had  long 
known  that   the   structure  was   leaky  and   insecure. 

Vehicle  Tunnels  under  the  Hudson  River  at  New  York  City 
are  being  agitated  by  public  authorities  in  New  Jersey.  The 
county  authorities  of  Bergen  and  Hudson  Counties  are  each 
ready  to  contribute  $10,000  toward  preliminary  surveys  to 
determine  the  feasibility  and  financial  possibility  of  con- 
structing such  tunnels  and  it  is  reported  that  Essex  County 
may  shortly  make  a  similar  contribution.  The  woi-k  can  then 
go  forward  in  accordance  ■with  a  state  enabling  act. 

Bad  Taste  and  Odor  in  the  Cleveland  Water-Supiily  the 
latter  part  of  January  led  Mayor  H.  L.  Davis  to  order  Utilities 
Director  T.  S.  Farrell  to  cut  the  amount  of  chlorine  used  for 
disinfecting  the  water  from  10  to  7  lb.  per  1,000,000  gal., 
although  the  health  and  water  departments  appear  to  think 
the  largei-  amount  is  needed  for  safety.  The  City  Council 
unanimously  authorized  its  Committee  on  Health  and  Sanita- 
tion to  investigate  the  chlorine  situation.  Council  also  called 
on  the  Director  of  Law  to  report  where  the  responsibility  for 
the  character  of  the  water-supply  from  a  health  viewpoint 
rests. 

Land  Reform  in  the  State  of  Yucatan,  Mexico,  is  being  car- 
ried  out  by  a  commission,  of  which  a  civil  engineer,  Modesto 


C.  Rolland,  is  the  chairman  The  object  of  the  commission  is 
to  distribute  the  land  among  the  native  Indians  and  to  carry 
out  a  revaluation  of  land  properties  for  tax-assessment  pur- 
poses. According  to  a  published  statement  by  Mr.  Rolland, 
the  land  in  Yucatan  was  formerly  practically  free  o.:  taxation. 
Tile  total  land  taxes  collected  in  the  state  amount(;d  to  only 
$50,000.  The  total  valuation  of  lands  was  about  $32,000,000. 
The  commission  has  conducted  a  reappraisal,  raising  the 
valuation  to  $231,000,000,  and  from  these  lands  the  state  is 
now   leceiving   about  $3,000,000  per  annum  in   revenue. 

.\e\v  Park  Lands  by  DumitinK  Refuse  are  proposed  by  the 
Chicago  Plan  Commission,  which  estimates  that  in  12  years 
1300  acres  of  new  land  can  be  made  in  this  way  along  the  lake 
front  of  the  south  side  of  the  city.  The  aggregate  value  of 
this  land  would  be  about  $46,000,000.  Nearly  40,000,000  cu.yd. 
of  material  would  be  required  and  the  city  would  receive  in 
cash  about  $3,000,000  for  dumping  privileges.  The  only  initial 
expense  would  be  for  the  construction  of  retaining  wal's. 
The  present  city  dumps  are  nearly  full  and  some  new  loca- 
tions must  be  found  away  from  the  densely  populated  sections 
where  the  present  dumps  exist.  The  material  for  such  dump- 
ing includes  building  wastes,  excavated  material,  ashes,  house- 
hold rubbish  and  street  sweepings.  Filling  of  this  kind  has 
been  used  already  for  improvements  along  the  lake  shore  in 
the  north-side  district  of  Chicago,  and  a  water  front  park  at 
Buffalo,  N.   Y.,  has  been  made  in  the  same  way. 

New  Westins^house  Center— rAnnouncement  has  just  been 
made  by  the  Westinghouse  lOlectiic  &  Manufacturing  Co.  that 
the  500-acre  plot  of  ground  recently  purchased  at  Essington, 
near  Philadelphia,  will  form  a  new  industrial  center  devoted 
to  the  production  of  large  apparatus,  the  first  group  of  build- 
ings being  for  power  machinery,  i)rincipally  steam  turbines, 
condensers,  and  reduction  gears.  The  initial  development 
will  cost  in  the  neighborhood  of  $.'">, 000,000  or  $G, 000,000  and 
will  occupy  about  one-fifth  of  the  area  of  the  entire  plot.  The 
group  will  consist  of  two  large  machine  shops,  an  erecting 
shop  for  heavy  machinery,  forge  shop,  pattern  and  pattern- 
storage  shop,  and  power  house.  Work  will  begin  on  these  as 
soon  as  sati.sfactory  building  contracts  can  be  let.  The  site 
has  a  frontage  of  approximately  1  mi.  on  the  Delaware  River. 
Additional  tiansportation  facilities  will  be  afforded  by  tracks 
from  the  Pennsylvania  and  the  Philadelphia  &  Reading 
railroads.  The  number  of  employees  is  expected  eventually  to 
equal  that  at  the  East  Pittsburgh  center. 

KnlarKenieiit  of  Railway  Facilities  at  Baltimore,  Md.,  at  a 
cost  of  about  $  I.'",,  000, 000,  is  provided  for  in  plans  submitted 
by  officers  of  the  Pennsylvania  R.R.  to  Mayor  Preston,  of 
Baltimore,  on  Jan.  24.  At  present  the  four-track  main  line  of 
the  Pennsylvania  R.R.  from  Philadelphia  to  Washington  is 
reduced  to  two  tracks  through  the  City  of  Baltimore.  The 
railway  desires  to  secure  two  additional  tracks  through  the 
city  and  proposes  to  parallel  the  present  tunnel  under  Hoff- 
man St.  and  the  present  Baltimore  &  Potomac  tunnel  under 
Wilson  St.  by  two  single-track  tunnels.  The  yards  at  the 
Union  Station  are  to  be  enlarged,  and  additional  trackage  and 
new  freight  sheds  are  to  be  built  at  the  Calvert  St.  freight 
terminal.  The  reason  for  building  the  additional  lines  through 
the  city  as  single-track  tunnels  instead  of  double-track  is 
probably  to  secure  better  ventilation,  since  the  movement  of 
trains  through  a  single-track  tunnel  of  short  length  usually 
provides  all  necessary  ventilation  without  artificial  means. 
The  work  will  require  the  closing  of  several  streets,  and 
ordinances  providing  for  this  and  other  necessary  features  in 
connection  with  the  work  have  been  introduced  into  the  City 
Council.  The  city  authorities  are  inclined  to  insist  on  electri- 
fication of  the  lines  through  the  city  before  granting  the 
permits  for  the  work  in  question,  but  the  Pennsylvania 
oflicials  have  heretofore  gone  on  record  as  opposed  to  the 
adoption  of  electrification,  since  it  would  involve  a  very  large 
and  unnecessary  e.xpense  and  interfere  seriously  with  the 
movement    of  through   trains. 
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.1.  W.  ShiiVman  has  been  appointed  City  Electrician  of 
Cleveland,  Ohio. 

K.  C.  A\  «>odward,  Assoc.  M.  Am.  Soc.  C.  E.,  Engineer  of 
Pavements.   Dallas,  Tex.,   has   resigned. 

John  R.  Slade,  recently  with  the  Wateree  Power  Co.,  Long- 
town,  S.  C.  is  now  with  the  Braden  Copper  Co.,  at  Rancagua, 
Chile. 

Ralph  X.  i'riest,  formerly  I'resident  of  the  W.  E.  Wark  Co., 
has  opened  offices  at  1737  Filbert  St.,  Philadelphia,  Penn..  as 
Consulting  Engineer. 
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r.  II.  ('1«>KK  has  been  appointed  Actlnj?  Oivisiun  lOiininci  r 
of  the  Atihison.  Topoka  &  Santa  b\'  Hy.  at  Clovls.  N.  M..  suc- 
coedinR  J.  W.   VValttr. 

Or.  S.  S.  <;ol«Uviit»'r.  l"()iiiior  Health  Conimi.s.sionci'  of  New 
York  City,  has  been  appointed  ConsiillanI  on  Health  and 
Hospitals,  without  salary. 

Oiinciiii  IIhU'.  of  Hic'bland  I'arish,  has  been  appointed  State 
lliRbway  lOiinineer  of  Louisiana,  sueceedhiR  W.  I'i  Atkinson. 
The  salary   is  $4000  per  annum. 

J.  A.  NolHOn.  M.  Am.  .»!oe.  C.  IC.  has  resigned  as  Vice-Presi- 
dent of  the  lOast  Jersey  Pipe  Corporation,  New  York  City,  and 
lor  the  present   will  take  a  vaeation  and   rest. 

M.  I'.  ItoltrrtN,  M.  Am.  Soc.  M.  R.,  Consulting  lOuRineor.  for- 
merly Smoke  Commissioner  of  Cleveland,  Ohio,  has  been  ap- 
pointed lOllieieney  Knuineer  of  the  Philadelphia  Rubber  Works 
Co.,   Akron,   Ohio. 

J.  A.  Aniyo*.  former  Director  of  the  Ontario  Hoaid  of 
Health  laborjitorles,  Toronto,  Ont.,  is  now  Sanitary  Advisor, 
with  the  rank  of  Major,  of  the  Canadian  forces  of  the  British 
Army   In    lOuKland. 

O.  K.  liV-liiniiii  has  been  appointed  EnRineer  In  Charf?e  of  the 
Third  EnRineerlnf?  District  of  St.  Louis  County,  Minnesota,  at 
a  salary  of  $2000  per  annum,  under  R.  W.  Acton,  County  KnRi- 
neer.  L>uluth.  Minn. 

(-oiiiinbiiH  K.  l.as.sitor  has  been  elected  Vice-President  In 
charge  of  manufacture  of  the  American  Locomotive  Co..  Sche- 
nectady. N.  Y.  Harry  B.  Hunt  is  Assistant  Vice-I'resident  in 
charge  of  manufacture. 

It.  J.  Kieh  has  been  appointed  Engineer  in  Charge  of  the 
Second  Eng-ineering  District  of  St.  Louis  County,  Minnesota, 
at  a  salary  of  $2000  per  annum,  under  R.  W.  Acton,  County 
Engineer.   Duluth,   Minn. 

H.  H.  MuRdsiek.  an  electrical  engineer  of  the  National 
Lamp  Works,  Cleveland,  Ohio,  has  been  given  a  gold  medal 
for  his  work  in  supervising  the  lighting  of  the  Statue  of 
Liberty,   New  York  Harbor. 

H.  J.  Moore,  recently  Division  Engineer  of  the  Atchison, 
Topeka  &  Santa  Fe  Ry.,  Arkansas  City,  Kan.,  has  been 
promoted  to  be  Cxeneral  Inspector  of  Transportation,  Eastern 
Lines,  with  office  at  Newton,  Kan. 

T.  T.  HarrLson  has  been  appointed  Engineer  in  Charge  of 
the  Fir.st  Engineering  District.  St.  Louis  County,  Minneapolis, 
under  R.  W.  Acton,  County  Engineer,  Duluth.  Minn.  The 
salary  of  this  position  is  $2000  per  annum. 

C.  M.  rpham.  Assoc.  M.  Am.  Soc.  C.  E.,  recently  Chief  En- 
gineer of  the  Bureau  of  Inspection  of  the  Coleman  du  Pont 
Road,  Inc.,  has  been  appointed  County  Engineer  of  Sussex 
County,  with  headquarters  at  Georgetown,  Del. 

Henry  Cumniinss,  formerly  Resident  Manager  of  Wells 
Brothers"  Co.,  Building  Contractors,  Boston,  Mass.,  has  opened 
offices  in  the  Unity  Bldg.,  Boston,  for  private  practice.  The 
Wells  Brothers  Co.   has  retired  from  the  Boston   territory. 

Robert  H.  Young,  of  Louisville,  Ky.,  has  been  appointed 
Engineer  in  charge  of  McCracken  County  road  work,  with 
headquarters  at  Paducah,  Ky.  Bonds  have  been  issued  to  the 
amount  of  $200,000  for  improving  the  roads  of  this  county. 

Frederick  J.  Herrins:.  of  Little  Rock,  Ark.,  and  Hurrison 
Sohellhouse.  of  Chicago,  111.,  have  formed  a  partnership  under 
the  name  of  Herring  &  Schellhouse,  Civil  Engineers,  Forest 
City,  Ark.  Both  are  graduates  in  civil  engineering  of  Purdue 
University. 

Louis  Yager,  Division  Engineer  of  the  Northern  Pacific  Ry. 
at  St.  Paul,  Minn.,  has  been  promoted  to  be  Acting  ?:ngineer 
of  Maintenance-of-Way  of  the  lines  east  of  Paradise,  Mont., 
with  office  at  St.  Paul.  Bernard  Blum  succeeds  him  as  Acting 
Division   Engineer  at  St.   Paul. 

R.  K.  Stockwell,  Assoc.  M.  Am.  Soc.  C.  B.,  recently  Chief 
Engineer  and  Superintendent  of  Construction  of  the  Braden 
Copper  Co.,  at  Rancagua,  Chile,  will  soon  open  offices  in  Salt 
Lake  City,  Utah,  as  the  engineering  and  sales  representative 
of  the  Robins  Conveying  Belt  Co.,  of  New  York. 

F.  W.  Claflin,  Assoc.  M.  Am.  Soc.  C.  E.,  Assistant  Engineer 
of  Grade  Crossing  Elimination,  New  York,  Chicago  &  St.  Louis 
R.R.,  Cleveland,  Ohio,  has  resigned  to  accept  the  position  of 
Superintendent  of  Construction  for  S.  M.  Marshall,  Consulting 
Engineer,   New   York   City,    on   work    in   Toronto,   Ont. 

W.  H.  Kutz  has  been  appointed  City  Engineer  of  Parsons, 
Kan.  He  was  graduated  from  Kansas  University  in  1904  and 
has  been  with  the  engineering  departments  of  the  Missouri, 
Kansas  &  Texas  Ry.,  the  Atchison,  Topeka  &  Santa  Fe  Ry., 
the  United  States  Land  Office  and  the  Denver  Union  Water  Co. 

G.  W.  Ellis,  Assoc.  M.  Am.  Soc.  C.  E.,  has  been  appointed 
City  Engineer  of  Pratt,  Kan.  He  is  a  graduate  of  Kansas 
University,  class  of  1908,  and  was  for   six  years  employed   by 


Itnrtis  \-  McDonnell,  Consulting  IOnglneei--<,  Kan.sas  City,  Mo 
Latei-  he  was  City  lOngineer  and  Superintendent  of  M'ater- 
Works  at    Osawe  City,   Kan. 

.liiineM  \\  .  li4tiiK'  will  terminate  his  servlc(«H  as  Bacteriologist 
oi  I  he  'l'r''iilon,  N.  J.,  water-purlllcallon  plant  Feb.  28.  the 
olllei  Ii;i\ing  been  aboli.'ihcd.  The  leasoii  yiveu  in  the  pub- 
lished lepoil  of  the  city  commission  is  that  of  economy,  the 
work  In  the  future  will  be  done  by  the  sui>erlntend('nt  ot  the 
plant  with  a  laboratory  iussisLxmt,  under  tho  supervision  of 
the  City   Cliemist. 

li.  K.  Itoiirke.  M.  Am.  Soc  C.  10.,  former  C;ommission<'r  of 
Public  Works,  Boston,  Mass.,  has  acceptj^d  a  position  in  an 
advisoi-y  capacity  with  the  Chile  l-Ixploration  Co.  and  the 
P.raden  Copper  Co.,  of  New  York  City.  He  has  recently 
returned  from  a  tiip  to  Chile  and  will  leave  again  for  that 
countr>'  within  a  month.  He  states  that  mining  industries  are 
active  and  that  many  public-woi'ks  impi'ovements  are  con- 
templated In  Chile,  but  that  the  latter  are,  and  probably  will 
be,   handb'd   chiefly   by  Chilean   englneeis. 

K.  H.  Merrlani,  for  several  years  Assistant  I'^ngineer  of  the 
Switchboard  Department  of  the  General  Eh^cti-lc  Co.,  has 
resigned  his  position  to  assume  much  more  important  duties. 
He  now  heads  the  Industrial  Service  Department  recently 
organized  to  supeivise  education,  employinert,  and  provision 
of  opportunities  for  advancement  of  employees  at  the  Schenec- 
tady plant  of  the  company.  Ht;  has  been  connected  with  the 
(icneral  IClecti'ic  Co.  for  16  years,  starting  as  a  studt^nt  in  the 
testing  department  and  later  doing  service  in  commercial, 
manufactui'ing  and  engineering  development  and  research 
departments. 

S.  T.  Henry,  Assoc.  Am.  Soc.  C.  E.,  has  resigned  as  Second 
Vice-President  of  the  McGraw  Publishing  Co.,  New  York  City, 
to  become  Vice-President  of  a  subsidiary  of  the  American 
International  Corporation,  which  will  handle  the  export  of 
contiactors'  machinery  and  equipment.  He  is  a  graduate 
of  the  Univei'sity  of  Illinois,  class  of  1904,  and  joined  the 
editorial  staff  of  "Engineering  Record"  the  same  year.  For  a 
time  he  was  Western  Editor  at  Chicago  and  afterward  Adver- 
tising Representative.  Recently  he  has  been  active  in  the 
business  management  of  all  the  McGraw  Publishing  Co.'s 
technical   papers. 

Cliarles  A.  Norman,  formeily  instructor  in  charge  of  farm- 
structure  work,  Purdue  University;  li.  H.  De  Mutii,  formerly 
managei-  of  the  Cement  Stave  Silo  Co.,  Sedalia,  Mo.,  and  a 
graduate  in  agriculture  of  the  University  of  Missouri;  and 
M".  G.  Kaiser,  former'ly  experimentalist  in  farm  building 
design,  Iowa  State  College,  have  recently  taken  positions  with 
the  Portland  Cement  Association  at  the  Chicago  headquarters. 
These  men  will  devote  their  efforts  to  extending  the  activities 
of  the  Extension  Division  Farm  Buieau  of  the  Portland 
Cement  Association.  Mr.  Kaiser  will  have  charge  of  farm 
building  design,  Mr.  De  Muth  will  devote  his  attention  to 
rural-contractoi-  cooperation  and  general  farm-promotion 
work,  while  Mr.  Norman  will  be  engaged  in  investigational 
inquiry  work. 

Walter  Kidde,  Engineer-Constructor,  New  York  City,  has 
incorporated  his  organization  under  the  title  of  Walter  Kidde 
&  Co.,  Inc.  Mr.  Kidde's  chief  associates,  who  have  been  his 
partners  on  the  "Carnegie  plan,"  now  become  directors  and 
stockholders  of  the  new  corporation,  the  officers  of  which  are: 
Walter  Kidde,  President;  B.  G.  "Worth.  Vice-President:  I.  R. 
Lewis,  Secretary  and  Treasurer.  These  are  all  members  of  the 
Board  of  Directors,  which  also  includes  Henry  Lang,  who  is 
Vice-President  of  the  Ingersoll-Rand  Co.,  and  E.  S.  Boyer, 
who  is  associated  with  the  American  Hard  Rubber  Co.  The 
other  principal  associates,  who  comprise  the  "engineering 
board"  of  the  corporation,  are:  A.  B.  Miller,  Walter  S.  Wain- 
light,  M.  I.  Buttfield,  and  E.  Schwarz.  The  chief  draftsman  is 
Thorlief  Fliflet. 
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Oliver  Howell  Crittenden,  Chief  Engineer  of  the  Interna- 
tional &  Great  Northern  Ry.,  died  Jan.  27  at  his  home  in 
Houston,   Tex. 

James  K.  Lake,  a  retired  engineer  and  contractor  of 
Chicago,  111.,  died  Jan.  23  at  his  home  in  Council  Grove,  Kan. 
He  was  born  in  Connecticut  and  went  to  Chicago  in  1858. 

Charle.s  J.  Moure,  a  prominent  mining  engineer  of  Denver, 
Colo.,  died  at  his  residence  in  that  city  on  Jan.  28,  after  a 
month's  illness.  Mr.  Moore  was  born  in  England,  but  had 
resided  in  the  United  States  during  nearly  all  his  active 
business  life.  In  the  early  'TO's,  Mr.  Moore  made  the  acquaint- 
ance Of  George  H.  Frost,  the  founder  of  "Engineering  News." 
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When  Mr.  Frost  began  the  publication  of  this  journal  at 
Chicago  in  April,  1874,  Mr.  Moore  assisted  him  in  editing  it 
until  the  close  of  the  year,  when  ho  returned  to  New  York 
City.  Mr.  Frost's  original  idea  in  founding  the  journal  was 
to  publish  a  paper  exclusively  for  land  .surveyors.  It  was 
through  Mr.  Moore's  influence  that  he  chose  a  wider  field  and 
adopted  as  the  title  for  the  journal,  when  first  issued,  "The 
Engineer,  Architect  and  Kuiveyor."  During  his  residence  of 
over  40  years  in  Coloiado,  Mi-.  Moore  was  connected  with 
some  of  the  principal  mining  developments  in  that  state  at 
Leadville  and  Cripple  Creek,  and  later  at  Goldfleld,  Nev.  He 
was  connected  with  the  Portland  mine  at  Cripple  Creek  for  a 
number  of  years  and  located  and  developed  some  of  the  best 
mines  in  Goldfleld.  Mr.  Moore  is  survived  by  his  widow  and 
one   son. 

layman  E.  Cooley,  Consulting  Engineer,  of  Chicago,  died  on 
Feb.  3  after  a  brief  illness.  He  addressed  a  meeting  of  the 
Western  Society  of  Engineers  on  Jan.  31.  Mr.  Cooley  was 
born  at  Canandaigua.  N.  Y.,  Dec.  .5.  18.50,  and  graduated  at 
Rensselaer  Polytechnic  Institute  in  the  class  of  1874.  He  was 
for  three  years  a  teacher  in  Northwestern  University  and  for 
six  years,  from  1878  to  1884,  was  In  the  United  States  Engineei- 
Service,  engaged  in  the  impiovement  of  the  Mississippi  and 
Missouri  Rivers.  He  first  became  prominent  for  his  energy  in 
promoting  the  undertaking  of  the  Chicago  Drainage  Canal. 
He  served  as  its  Chief  Engineer  for  some  time,  and  when 
through  some  political  combinations  he  was  displaced,  he  was 
elected  one  of  the  Trustees  of  the  district.  In  1895  he  was 
appointed  by  President  Cleveland  a  member  of  the  Commission 
to  make  inve.stigations  for  a  ship  canal  between  the  Great 
Lakes  and  the  Atlantic;  and  he  was  prominent  in  connection 
with  all  the  later  plans  for  deep-water  navigation  to  the 
Lakes.  He  was  Consulting  Engineer  of  the  Lakes-to-the-Gulf 
Deep  Waterway  Association  for  several  years.  Besides  his 
woi'k  in  connection  with  waterway  development,  he  did 
notable  work  in  connection  with  water-power  enterprises  and 
Avater  storage  at  Keokuk,  Iowa,  and  at  Denver.  Mr.  Cooley 
was  a  prolific  writer  on  the  engineering  subjects  in  which  he 
was  interested.  He  was  Editor-in-Chief  of  "Engineering 
News"  for  a  year,  in  1876-77,  and  was  for  many  years  after- 
ward a  frequent  contributor  to  It.s  columns.  In  1884  he  with 
some  associates  founded  "The  American  Engineer"  in  Chicago, 
but  his  connection  with  it  was  brief.  He  delivered  lectures  on 
waterway  topics  at  Illinois,  Michigan  and  Wisconsin  universi- 
ties and  was  given  -the  degree  of  Doctor  of  Engineering  by 
Michigan  University,  in  1915.  He  became  a  member  of  the 
American  Society  of  Civil  Engineers  in  1898,  and  was  Presi- 
dent of  the  Western  Society  of  Engineers  in  1890-91.  He 
leaves  a  son,  a  daughter  and  seven  brothers,  one  of  whom. 
Dr.  M.  E.  Cooley,  is  Dean  of  the  Engineering  College  of  Mich- 
igan University. 
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ENGINEERING  SOCIETIES 


TENTH  CHICAGO  CEMENT  SHOW. 

Feb.    7-15.       In    Chicago.       LTnder    management    of    Cement 
Products  Exhibition  Co.,  210  South  La  Salle  St.,  Chicago. 
AMERICAN  CONCRETE  INSTITUTE. 

Feb.   8-10.     In   Chicago  at  La  Salle.     Secy.,    H.   D.   Hynds,    30 
Broad  St.,   N.   Y. 
AMERICAN  ASSOCIATION  OF  ENGINEERS. 

Feb.  8-10.     In  Chicago  at  the  Hotel  La  Salle. 
NATIONAL  BUILDERS'   SUPPLY   ASSOCIATION. 

Feb.    12-13.       In    Chicago    at    Sherman.       Secy.,    L.    F.    Des- 
mond, 1211  Chamber  of  Commerce,  Chicago. 
ARKANSAS   ENGINEERING   SOCIETY. 

Feb.   13-14.     Annual  meeting  in   Little    Rock.      Secy.,   Wm.   J. 
Parkes,  Pine  Bluff,  Ark. 
INDIANA    SANITARY   AND    WATER-SUPPLY    ASSOCIATION. 
Feb.    14-15.      Annual    meeting    in    Indianapolis.      Secy.,   W.    F. 
King,  Indianapolis,  Ind. 

WISCONSIN   ENGINEERING   SOCIETY. 

Feb.   15-16.     At  Madison,   Wi.s.      Secy.,   L.   S.    Smith,    939    Uni- 
versity Ave.,   Madi.son,   Wis. 

AMERICAN   INSTITUTE   OF   MINING   ENGINEERS. 

Feb.    19-22.      Meeting    in    New    York    City.      Secy.,    Bradley, 
Stoughton.   29  W.  39th  St.,  New  York  City. 
SOUTHWESTERN   CONCRETE   ASSOCIATION. 

Feb.    19-24.      Southwestern    Concrete    Show    in    Kansas   Citv, 
Mo.     Address  Cha.s.  A.  Stevenson,   1413  W.  10th  St.    Kansas 
City. 
CONNECTICUT  SOCIETY  OF  CIVIL  ENGINEERS. 

Feb    20-21.      Annual   meeting   in    New   Haven    in   Mason   Lab- 
oratory.    Secy.,  J.   F.  Jackson,  New   Haven. 
IOWA   STATE    DRAINAGE    ASSOCIATION. 

Feb.  20-21.     Meeting  in  Fort  Dodge.     Seoy  .  M.  F.  P.  Costelloe, 
Ames. 
rOWA  ENGINEERING  SOCIETY. 

Feb.  21-23.     Annual  meeting  in  Ames.     Secy.,  J.  H.   Dunlap. 
Iowa  City. 
The   Idaho    Society  of   Engineers   at   its   recent    convention 
elected  the  following  officers:  President,  Will  H.  Gibson;  vice- 


I)residents,  W.  O.  Cotton  and  G.  C.  Scharf:  secretary,  Ira  F. 
Shaffner,  of  Boise,   Idaho. 

'I'he  EiiKlneerN'  and  .XrvhiteotN*  .\HNoeiatioii  of  Southern 
California  elected  on  Jan.  27  the  following  officers  for  1917: 
President,  A.  H.  Koebig;  vice-presidents,  A.  S.  Bent  and  I.  J. 
Francis;  secretary,  H.  Z.  Osborne,  Jr.,  City  Engineer  of  Los 
Angeles. 

The  En^ineerM'  Club  of  MinneapoliM  has  elected  the  follow- 
ing officers  for  1917:  President,  E.  H.  Scoffleld;  vice-presi<lent, 
Walter  F.  Milnor;  treasure)-,  P.  R.  Thompson;  secretary,  E.  W. 
Ashenden. 

The  EiiK'iiieeriiiK  Society  of  York,  I'eiin.,  at  the  recent 
annual  meeting  elected  the  following  officers:  President, 
George  A.  Jessop;  vice-president,  Chauncey  D.  Bond;  ti-eas- 
urer,  Harold  A.  Russcl;  secretary,  M.  H.  Frey,  Polack  Building, 
York,  Penn. 

The  American  In»«tltute  of  MiniuK  Engineers  convenes  in 
New  York  City  on  Feb.  19  for  the  annual  meeting.  In  addi- 
tion to  the  regular  business  and  the  presentation  of  technical 
papers  there  will  be  an  all-day  excui-sion  by  special  tiain  to 
West  Point. 

The  Indiana  Sanitary  and  AVater-.Supply  A.sHociation  holds 
its  tenth  annual  meeting  Feb.  14  and  15  at  Indianapolis  at 
the  Claypool  Hotel.  In  addition  to  the  various  papeis  and 
committee  reports,  there  will  be  four  loundtable  discussions 
on  the  following  subjects:  "Surreptitious  Use  of  Water," 
"Meter  Department  Opei-ation,"  "Water- Works  Accounting," 
and  "Extension  of  Distribution  System."  A  leaflet  has  been 
distributed  containing  questions  intended  to  serve  as  a  guide 
in  the  discussions. 

The  Buildins:  Offlcial.s'  Conference  will  be  held  in  Washing- 
ton, D.  C,  May  10  and  11,  which  time  will  coincide  with  that 
of  the  annual  meeting  of  the  National  Fire  Piotection  A.sso- 
ciation.  A  joint  meeting  of  the  two  societies  will  be  held  on 
May  10.  There  will  be  an  address  on  safe  and  unsafe  scaffolds 
and  the  prevention  of  accidents  to  building  workmen,  and  a 
paper  describing  the  organization  and  pui-pose  of  building 
departments  throughout  the  country.  The  secietary  is  Sydney 
J.  Williams,  Madison,  Wis. 

The  Connecticut  Society  of  Civil  Ensrineer.s  holds  its  thirty- 
third  annual  meeting  in  New  Haven  Feb.  20  and  21.  Among 
the  papers  to  be  presented  are  "Deep  Foundations,"  by  James 
W.  Rollins,  of  Holbrook,  Cabot  &  Rollins  Corpoiation;  "The 
Development  of  Car-Float  Transfer  Bridges  in  New  York 
Harbor,"  by  J.  B.  French,  and  "Notes  on  Construction  and 
Maintenance  of  Electric-Railway  Track,"  by  P.  N  Wilson. 
The  annual  dinner  will  be  held  at  the  Hotel  Taft,  at  6:45  on 
the  flrst  day.  The  secretary  is  J.  Frederick  Jackson,  New 
Haven,    Conn. 

The  Ohio  Ensrineerins:  Society  held  its  annual  meeting  in 
Columbus,  Jan.  29  to  Feb.  2,  electing  the  following  officers: 
President,  A.  R.  Taylor;  vice-president,  T.  J.  Smull;  secretary, 
John  Laylin,  Norwalk.  The  principal  subject  under  discussion 
was  a  proposed  Columbus  Engineering  Society.  About  fifty 
of  the  members  present  indicated  a  willingness  to  join  such 
an  organization,  and  a  motion  was  passed  unanimously  pro- 
viding for  a  committee  to  be  appointed  by  the  president,  which 
would  meet  with  a  like  committee  of  the  Ohio  Society  of 
Mechanical,  Electrical  and  Steam  Engineers,  looking  to  a 
consolidation  of  the  two.  The  next  annual  meeting  of  the 
Ohio  Engineering  Society  will  be  held  at  Columbus,  and  at 
that  time  it  is  likely  that  there  will  be  a  general  convocation 
of  Ohio  engineers. 

The  Society  of  Terminal  Enftineers  has  just  been  chartered 
under  the  laws  of  New  York,  with  headquarters  in  New  York 
City.  Its  purposes  are  to  promote  the  study  of  terminal  en- 
gineering and  of  mechanical  freight  handling.  There  are 
members,  associate  members  and  juniors.  The  members'  grade 
is  open  to  engineers  specializing  in  terminal  work  and  to 
professors  of  civil  and  mechanical  engineering.  Associate 
membership  applies  to  officers  and  others  connected  with 
concerns  manufacturing  freight-handling  appliances  and 
terminal  equipment.  Junior  members  comi)rise  recent  tech- 
nical graduates.  The  dues  are  $6  a  year,  without  initiation 
fee  for  the  flrst  year.  It  is  expected  that  monthly  meetings 
will  be  held.  The  oflUcers  are:  President,  H.  McL.  Harding; 
vice-presidents.  Gen.  W.  H.  Bixby  and  John  Meigs;  treasurer, 
W.  J.  Barney;  secretary,  J.  Leonard,  1133  Broadway,  New  York 
City. 

The  Ensrineers  Club  of  New  York  City,  although  a  purely 
social  organization  and  not  a  technical  society,  is  of  especial 
interest  to  engineers  because  its  membership  is  made  up  very 
largely  of  prominent  members  of  the  principal  national  engi- 
neering societies.  The  club's  house  in  New  York  City  is 
located  in  40th  St.,  closely  adjacent  to  the  Engineering  Socie- 
ties'  Building  on   39th  St.     The  money  to  «rect  the  club  build- 
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\uK  was  Rivon  by  Andrew  Canu'Rle  at  the  same  time  iliat  )w 
made  his  RTCat  Rift  for  tho  buildliiR  of  the  national  fiiKlm-ii  - 
Inw  socletloa.  The  nnmial  lopoit  i>l'  tlu>  I'.oanl  of  MaiiaKt-iM  oT 
the  olub,  just  issm-d.  shows  a  total  incinborshli)  of  21 4t!,  of 
whom  1200  reside  in  ov  n<<ai-  New  York  City.  Tin-  dist  ilbiit  Ion 
of  iiuMubors  in  tho  profession  is  Indlcatod  l)roadly  by  thi'  list 
of  ;)l  mombora  eleotod  durinK  T.I16.  Of  these,  39  woic  nu-chan- 
ical  onRinoeis,  20  electrical  cnKineors,  10  civil  enRfnocis,  7 
niininR  eiiRincers,  7  marine  enRineers,  and  the  remuiiilnR  11 
were  manufacturers,  contractors,  etllcioncy  enRim-ers,  etc. 
The  cUib  had  a  Rross  income  last  year  of  about  $485,00(1,  and 
Its  expenses  were  about  equal  in  amount.  The  total  assets  are 
about  $l.ir>0.000.  and  practically  its  only  liabilities  are  a  moit- 
R-aRc  for  $300,000  on  its  real  estate.  10.  G.  .'^idlsbuiy  is  tho 
President  ol"  tht>  club  for  li>17,  and  Joseph  Sliuthers  is 
Secretary. 


Appliances   and    Materials 


A   Suit   liiVo   Preserver 

.V  Imoyant  suit  desiRned  primarily  for  use  as  a  life  pre- 
serv<M'  is  announced  by  the  National  Life  Preserver  Co.,  11 
riroadway.  New  York  City.  Tlie  suit,  known  as  the  "Kvcr- 
Warm,"  was  invented  by  O.  A  Younpren  and  is  made  in 
"union"  style — in  one  piece  w^itli  shoes  and  mittens — com- 
l)letely  inclosinR-  the  body,  witli  the  exception  of  tho  head, 
winch  is  protected  by  a  waterproof  cap.  Lead  soles  keep  the 
wearer  riRht  side  up.  The  suit  is  of  waterproof  material  and 
does  not  depend  for  buoyancy  upon  air  that  may  be  confined 
within  It.  The  upper  portion  is  lined  with  "Ilanasilk,"  a 
waterproof  material  claimed  to  be  five  times  as  light  as  cork. 
The  suit  is  not  easily  punctured,  but  it  may  be  filled  with 
water  w-ithout  diminishing'  its  buoyancy.  Across  the  upper 
fi-ont.  between  the  shoulders,  is  a  \\ide  opening;  this  is  closed, 
after  putting-  the  suit  on  by  hinged  half-hoops  snapped  to- 
gether.    The  head  comes  through  a  hole  in  the  flap  top. 

*      *      * 
Rail-Anchor  Tie-Plate 

The  Thomas  rail-anchor  tie-plate,  shown  herewith,  com- 
bines the  functions  of  a  tie-plate  and  an  anticreeping  device. 
It  has  been  applied  with  success,  not  only  on  the  open  track, 
but  at  points  on  terminal  lines  where  conditions  of  track 
cro.-^sings,    sharp    curves    and    heavy    traffic    unite    to    make    it 
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used  on  all  or  a  portion  of  the  tieB,  accordInK 
f  the  trouble  with  creeplnR.  Some  roads  prefer 
even    where    this    trouble    Is   less   serious,    rather 
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Side    Eleva+ion 
COMBINED    TIE-PLATE    AND    RAIL    ANCHOR 

than  have   two  different  kinds  of  tie-jjlate  in   use  in   the  same 
stietch   of   tiaek. 

New   V\'ail^in»-   liiiuti    UriMlRC 

A  new  kind  of  walking  land  dipper  dredge  using  a  series 
of  feet  in  place  of  steel  trucks  and  sectional  track  is  an- 
nt)unced  by  the  Bay  City  Dredge  Works,  Bay  City,  Mich.  Four 
corner  feet  are  attached  permanently  to  the  four  corners  of 
the  dredge,  and  two  large  movable  feet  are  located  in  the 
center,  one  on  each  side.  The  dredge  body,  together  with  the 
corner  feet,  is  lifted  and  pulled  forward  by  winding  up  a 
move-up  cable  on  a  hoist  drum.  Then  the  center  foot-frames 
aie  pulled  forward  and  another  cycle  repeated.  From  5  to 
10  ft.  is  covered  per  shift  and  two  steps  can  be  made  per 
minute.     Tlie  dredge  can  move  across  open  country  at  the  rate 


WALKLNC    DRIOUCE  WITH  TWO  MOVABLE   A.XU    FOl'Il  ST.ATlONAItY    !•  lOlOT 


difficult  to  hold  track  in  line  and  gage  It  is  manufacturea 
by  the  Chicago  Malleable  Castings  Co.,  of  Chicago,   111 

The  device  is  a  malleable-iron  tie-plate  with  a  hooked 
shoulder  to  grip  one  side  of  the  rail  base,  and  a  plain  shoulder 
to  fit  against  the  other  side.  The  width  between  shoulders 
is  made  an  exact  fit  for  the  rail  base.  On  the  side  of  the 
hooked  lug,  the  plate  is  secured  by  one  or  two  spikes  that 
do  not  engage  the  rail.  On  the  other  side  are  similar  spikes 
that  hold  both  the  rail  and  the  plate.  A  special  feature  is  a 
lug  or  shoulder  at  the  back  of  each  of  these  latter  spike  holes, 
so  shaped  a.s  to  hold  the  spike  tightly  against  the  rail  and  to 
prevent  the  spike  from  being  diiven  in  an  inclined  position. 
In  this  way  the  rail  is  held  firmly  between  the  spikes  and 
the   shoulder. 

To  prevent  any  longitudinal  motion  or  creeping,  a  setscrew 
in  the  hooked  lug  is  screwed  down  so  as  to  bite  into  the  rail 
base.  No  great  force  is  required  for  this;  and  where  the 
device  has  been  in  use  for  a  considerable  time,  it  has  been 
found  that  the  setscrew  neither  rusts  tight  nor  works  loose. 
The    bottom    of    the    plate    has    shallow    ribs,    as    shown.      The 


of  1  to  2  mi.  in  10  hr.  Ground  that  is  rough,  marshy,  soft  or 
slippery  does  not  impede  the  walking  dredge,  and  no  track, 
skids  or  extra  planking  is  required.  The  manufacturer  has 
had  one  of  these  dredges  in  service  during  the  digging  season 
of  1916  in  northwestern  Minnesota. 
*      *      * 

Another  Thin-Plate  Air  Valve 

The  Mesta  Machine  Co.,  of  Pittsburgh,  is  now  using  on  its 
l)lowing  engines  and  compressors  a  thin-plate  valve  made 
under  the  Iverson  patents.  It  was  intended  to  be  adopted 
only  for  new  equipment,  but  it  was  found  possible  to  install 
it  easily  and  cheaply  on  old  machines.  The  valve  consists  of 
a  light,  thin,  annular  steel  plate  carried  and  guided  by  a  flat 
volute  spring.  The  valve  plate  is  not  deformed  in  operation, 
but  keeps  parallel  to  the  seat.  In  common  with  most  modern 
plate  valves,  the  valve  movement  is  small,  full  opening  is 
quickly  secured,  very  little  back  pressure  is  caused,  and  there 
is  no  appreciable  wear.  Increases  are  reported  of  from  10  to 
3.">',r  In  ail-  delivery  without  increased  piston  speed.  An  in- 
crease in  efficiency  of  1   to   .5%    is  also  claimed. 
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Southern  Power  Company  Adds  40,000-Hp. 

Capacity  to  Its  System 

By  stai'tin*;- u])  tlio -l(>.()()()-li|).  Fish  inn-  Crook  station  of  of  lOO.OOO-volt  polo  linos,  I  10  mi.  of  4  I.OOO-volt  ])ower 
the  Watoioo  I'owor  Co.,  at  tlio  close  ol'  P.nii,  the  Soutli-  linos.  .">i()  mi.  ot  4 1.OOO-v.olt  ])olo  linos  and  'M  mi.  ol' 
orn  Power  Co.  ])laoed  in  sor\io(!  tho  lai'i^ost  of  ils  so\on  ll,000-v()lt  ])olo  linos.  Those  linos  are  oxolusive,  ot* 
livdnuilie  stations  and  oomploted  tho  l(M),()()0-li|).  dovcl-  (-oiii-so.  of  tlio  nnnioions  distribnting  lines  of  the  asso- 
o])nient  of  the  (Jreat  Falls  disti'iot  of  the  Catawba  Hivoi'  oialod  SoulhoMi  I'nblio  I'lilitios  Co.,  wliioli  is  the  con- 
near  CharlotU',  X.  C.  The  silo  ot  the  now  stalion  is  cei'n  I'otailini;'  onoriiv  in  llio  vai'ions  oonimunitios. 
jnst  above  the  entraiico  ol'  Fisliinii'  Croi'k  into  the  Ca-  l^'i^'i^.  1  and  .'i  show  Iho  i-'isbin^;'  Crook  (lo\('lo|imont 
tawba,  and  at  the  head  of  the  i-apids   |o(ally   known  as  I'roni   npsiroani  and  downstream.     The  dam  and  station 


Fia.   1.     FISHING  ORKFK   DAM   AN1>  STATION  DURING  CONSTRUCTION 

View  from  downstream   on   June   1,   1916,  showing-  the   use   of  inateriul    track.s  and    tall    steel   derricks   by    the    contractor, 

the   Hardaway   Contracting   Co.,   of  Columbus,   Ga. 

the  Oreat  Falls.     Fx'low   llie  new  stalion  are  tho  Croat  extend  across  the  river  in  a  strai,i>ht  line,  about  lHr)0  ft. 

P\'ills  and  Ifocky  Creek  stations  of  the  com))any,  each  of  lon,<;-.      The    dam    itself    is    of    50-ft.    maximum    heii;ht 

;52,000-hp.  capacity.  and   is  of  yiavity  overfall  section  for  the  entire  length, 

I'he  accompanying  nnip   (Fig.  2)   shows  the  gi-oat  de-  except  wboi-o  consolidated  with  the  power-lionse  founda- 

velopment  of  the  Southern  Power  Co.  system   of  trans-  tion.     There   is  a  free   spillway  of  about    1100  ft.   and 

mission   lines  as  it  exists   today.      'Inhere   are.   in    lonnd  between  this  and  the  station  is  a  section  with  12  hinged 

numbers,   470   mi.   of    lOO.OOO-volt   power   lines.    20   mi.  (looilgatos.   between   ])i(M-s.   lowering   into   recesses  in  the 
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top  of  the  dam  and  operated  l)y  cables  mid  ]iiot()i'-dri\'en 
winches  (see  Ficr^.  2  and  ;>).  The  overall  length  of  the 
f^ated  spillway  is  about  1!)2  I't.,  and  the  length  of  I'l'ee 
waterway  a<i:gi-(\<?ates  120  ft.  'The  dam  contains  110,000 
cu.yd.  ol  cycloj)ean  concrete. 

The  power  liouse  is  2.")0.\10  ft.  in  plan.  The  l)uild- 
ing  substi'ucture,  di-al't  tubes  and  turl)ine  scroll  cases  ai'e 
combined  with  the  dam  at.  this  point.  The  draft  tubes 
increase  from  12-ft.  9-in.  >  ./cles  to  19x;57-ft.  elli|)ses. 
The  intakes  are  20\2()  ft.  in  section  at  the  headgates. 
Tlie  foundations  contain  about  10,000  cu.yd.  of  masonry. 
The  superstructure  is  a  steel  frame  with  brick  walls,  and 
the  roof  is  a  tar  and  gravel  composition  (Barrett  spe- 
cification). 

.  Theheadgate  construction  is  unusual,  as  may  be  seen 
from  Fig.  2.  The  gate  itself  is  a  simple  concrete-filled 
steel  frame,  weighing  complete  216, 000  lb.  in  air  and 
156,000  lb.  submerged.  There  are  no  thrust  rollers,  etc. 
'i'he  gate  is  lifted  by  a  motor-driven  winch  with  two 
drums.  The  weight  of  the  headgates  is  designed  to  close 
them  under  full  operating  head.  To  facilitate  raising, 
a  2-ft.  bypass  is  provided  to  fill  the  intake  and  scroll 
case,  the  turbine  wickets  being  built  to  close  tight  and 
allow  but  slight  leakage. 

The  design  of  the  racks  is  unusual,  as  will  be  seen  from 
Pig.  2.  Kach  rack  frame  is  bi-aced  to  a  pair  of  inclined 
steel  arches,  set  with  their  haunches  in  niches  in  the 
])iers  separating  the  intakes.  This  design  is  intended 
to  cai'ry  full  hydi:ostatic  pressure — as  when  the  racks  arc; 
stopped  with  di'iftwood.  Also,  the  racks  ai'e  intended  to 
be  used  as  sto])-l()g  fi'ames,  should  it  ever  be  necessary 
to  work  in  the  intake  or  scroll  case  with  the  headgate 
up. 

In  the  power  station  are  five  turbines,  each  built  to 
develop  10,800  hp.  at  !)7.3  r.p.m.,  under  5T-ft.  head.  The 
runners  are  of  cast  iron  in  a  single  piece,  8  ft.  high  over- 
all and  12  ft.  U  in.  in  diameter  at  the  band.  'J'he  rated 
diameter  (midway  between  hub  and  band)  is  105  in.  The 
runner  weighs  5(S,000  lb.  The  s])eed  rings  are  17  ft.  in 
diameter  and  9  ft.  high.  The  wicket  gates  are  of  cast 
steel,  are  hollow  and  have  a  hollow  gate  spindle.  Through 
the  latter,  oil  is  delivered  to  a  bronze  bearing  in  the  bot- 
tom plate.  The  guide  vanes  of  the  speed  ring,  outside 
the  wickets,  have  cored  openings  through  which  any  wa- 
ter that  leaks  above  the  runner  and  to))  |)late  and  along 
the  gate  stems  may  jjuss  olf  into  the  di'aft  tube,     in  this 


way  [)ressiire  lbat  ordinaril\-  jiiles  up  on  top  of  the  I'un- 
nvv  is  I'clicved. 

Vau\\  wheel  canies  a  1  I-pole  1  ."iOO-kv.-a.  OOiiO-volt  gen- 
erator, with  a  l'"i-kw.  2."')0-\<)lt  shunt-wound  exciter  on 
top.  Tlie  total  load  of  the  I'evohing  part,  including 
water  thrust,  is  215,000  lb.,  and  it  is  carried  on  a  sprin-'- 
thiust  beai-ing  mounted  on  a  heavy  deck  above  the  gen- 
erator frame,  'i'lie  outside  diameter  of  the  stator  is  44 
ft.  2  in.,  and  this  part  weighs  77,500  lb.  '{'he  rotor  is 
20  ft.  in  diameter  and  weighs,  with  its  shaft,  118,000 
lb.;  its  WR^  is  7,000,000. 

Stepping  up  the  voltage  from  6600  to  101,200  volt  • 
is  done  outside  the  ])owei'  house  in  an  outdoor-type  of 
substation.  Transfonners  and  high-tension  oil  circuit- 
bi-eakei's  and  disconnecting  switches  arc  all  of  the  out- 
door type.  All  the  main  switches  are  of  remote-control 
design,  o|jerated  from  a  centi-al  bench  board.  There  are 
seven  single-i)hase  water-cooled  GO-cycle  5500-kv.-a.  trans- 
formers, in  two  banks  with  one  spare  unit.  These  are 
on  trucks  to  facilitate  handling  and  are  fitted  with  the 
latest  e«|uipment  in  the  way  of  thermometer  alarms, 
breathers,  etc. 

This  development  was  carried  out  Ijy  the  Wateree 
Powei'  Co.,  a  sul)sidiary  of  the  Soutliern  Power  Co.,  un- 
der W.  S.  Lee,  Vice-President  and  Chief  Kngineer,  and 
A.  C.  Lee,  Assistant  Chief  JMigineer.  The  contractor 
was  the  llardaway  Contracting  Co.,  of  Colundjus,  (Ja. 
The  lurbines  and  governors  w'ei'e  built  by  S.  Morgan 
Smith  Co.,  of  \'()i'k,  I'a.;  the  generators,  exciters,  sid)- 
station  e(juipment  and  other  iiiii)or1aid  ])ieces  of  electrical 
apparatus  wcic  made  by  the  (ieiieral  Electric  Co.,  of 
S(henec1a(l\',  i\'.  Y. 


statistics  «>i"  Ituilway  (^rside  Oossiiifi's  in  llie  United  States 
ai-e  piesenU-d  in  the  annual  publication  (,f  the  Bureau  of  Rail- 
way ISconomics  of  Wa.shington,  D.  C,  just  issued.  There  are 
2.').'), 606  grade  crossings  in  the  United  States,  of  which  only 
31,602  are  pi'otected  by  gates,  flagmen,  or  other  apparatus. 
Of  the  class  of  grade  crossings  wh^;re  one  steam  railway 
crosses  another,  590S  are  protected  and  4164  are  unprotected. 
Of  grade  crossings  of  steam  and  electric  railways,  2491  aie 
protected  and  2215  aie  unprotected.  Of  highway  grade  cross- 
ings, 16,000  are  protected  by  gates  and  flagmen,  and  7000  by 
crossing  alarms,  and  217,000  have  no  protection.  The  elim- 
ination of  grade  crossings  makes  very  slow  progress.  During 
1915  there  were  eliminated  44  steam  railway  grade  crossings; 
17  grade  crossings  of  steam  and  electiic  railways,  and  466 
grade  crossings  of  railways  and  highways.  It  should  be  noted 
that  these  statistics  cover  only  railways  having  annual  earn- 
ings above  $100,000.  A  great  number  of  grade  crossings  on 
short    railways   of  light   traffic   are    therefore   not    included. 


mr,.    n      FTRTTTNO   PTtRRK  T")AM  AND  STATION  DItrtNP,  rONSTUUrTlo.N 
View    from    upstream    on    Nov.    12,    1916,    showing    racks,    headgate  hoists,  floodgate  piers  and  hoists,  etc. 
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The   Miami  Valley   Flood-Protection   Work 

F — New  Features  in  the  Specifications 

Specifications    for    Contract    Work    Wliicli    Have    i>ccn    Mspcciall}-    I^rawn    To    Secure    Good 

Contractors  and   Low  Cost;    Extensive    Departure    from   Precedent;  Clearness 

and    l''.tiult\-;  l\n,uineer's  Authority   Limited 


The  contract  specifications  for  tlic  $-<!0.()()().()()()  Miami 
flood  ])rotccti()n  arc  as  striisiiiii'ly  new  and  iiulividiial  as 
the  plans  for  the  work.  The  spccilicalions  liavc  been  dc- 
sif^ncd,  not  conijiilcd.  Tlicy  arc  an  instrnnicnt  devised  to 
handle  the  varied  work  of  the  luigc  enterjjrise  ed'ec- 
tively,  to  seen  re  the  best  contractors,  to  ^et  lowest  con- 
tract prices  and  to  prod  nee  good  work  withont  delays  or 
contention. 

The  ])reliniinary  engineering  of  the  Miami  Conserv- 
ancy District  had  been  so  directed  as  to  secnre  a  mass  of 
data  on  rock,  soils,  water  and  otlier  conditions.  By  means 
of  this  snrvey,  many  qnestions  had  been  determined  in 
advance  that  ordinarily  mnst  remain  nnsettled  nntil  long- 
after  the  contractor  begins  work.  This  fact,  conpled  with 
the  desire  to  make  all  the  advance  information  available 
to  bidders,  exerted  a  profound  inthience  on  the  shai)ing 
of  the  specifications. 

The  engineers  have  tried  to  make  the  si)ecirK'ations 
clear,  thorongh,  fair  and  businesslike,  and  they  seem  to 
have  sncceeded  to  a  remarkable  degree.  If  in  the  actual 
nlministration  these  specifications  bear  ont  their  ])resent 
r-romise  of  efficiency,  they  will  have  blazed  a  new  trail 
throngh  the  tangle  of  contract  difficulties. 

To  indicate  a  few  of  the  prominent  features  of  these 
specifications :  They  give  a  large  amount  of  advance  in- 
formation, tending  to  reduce  the  bidder's  uncertainties 
and  risks.  They  make  provision  for  many  of  the  con- 
tractor's requirements,  such  as  camp  sites,  borrow  pits 
and  dumps,  thereby  eliminating  further  elements  of  costly 
uncertainty.  They  define  the  contractor's  obligations  so 
comprehensively  and  precisely  that  at  no  time  is  there 
room  for  doubt  as  to  what  he  must  do  and  what  he  need 
not  do.  They  set  forth  the  business  relations  and  proce- 
dure in  definite  and  satisfactory  manner.  They  bind 
the  owner  to  as  careful  observance  of  terms  as  they  do 
the  contractor.  They  provide  numerous  safeguards  for 
the  contractor's  interests,  limiting  the  arbitrary  power  of 
the  engineer ;  but  they  arm  the  engineer  with  great  power 
of  decision  and  compulsion  in  those  matters  where  the 
success  of  the  work,  or  the  welfare  of  the  public,  may  re- 
quire that  he  be  free  to  direct,  and  to  enforce  his  demands. 
They  call  for  normal  quality  of  work  except  where  spe- 
cially high  quality  is  needed,  but  in  these  latter  instances 
they  set  forth  the  required  quality  in  sucli  ])lain  terms  as 
to  insure  its  being  obtained. 

Points  of  interest,  though  they  may  be  secondary,  re- 
side also  in  the  simplicity  of  the  language — that  is,  the 
elimination  of  much  com})lex  legal  phraseology  and  otlier 
heritages  of  tradition — and  in  the  great  reduction  of 
clauses  specifying  "the  engineer's  satisfaction."  With 
respect  to  the  latter,  a  special  campaign  was  made  to 
eliminate  the  phrases  "approved,"  "satisfactory,"  "as  di- 
rected," "to  the  engineer's  satisfaction,"  etc.  One  of  the 
final  drafts  of  the  specifications  was  gone  over  in  detail 
by  two  members  of  the  engineering  organization  who 
are  ei^perienced  in  heavy  construction  work,  and  every 


inshiiicc  of  these  terms  was  studied  to  find  out  whether 
dcliiiilc  description  of  a  desired  result  could  be  siib- 
stiiulcd.  Tliis  laborious  revision  is  ilie  more  worthy  of 
notice  here  I)ecause  its  results  are  likely  to  be  overlooked, 
since  they  sliow  only  in  a  negative  way. 

'^I''hc  specitications  are  unusually  businesslike.  In  stat- 
ing time  and  terms  of  ])ayment,  in  specifying  results  and 
methods  in  a  measurable  way,  in  providing  for  successive 
partial  release  of  surety,  in  facilitating  the  adjustment  of 
ihe  final  estimate,  and  in  many  other  ways,  their  tcndcncv 
is  to  establisli  systematic  business  relations,  largely  freed 
of  the  ])crsonal  factor. 

A  \alual)l('  feature  is  the  quick-reference  arrangement 
()''  the  document.  Tt  is  essentially  a  self-indexing  system, 
tied  and  relVrcnced  to  the  unit-price  items  of  the  bid. 

TiiK    MrchaiMcal   Ai!i;ax()kment;    A    Sp^lf-Inuexinc 
System 

The  specifications  have  three  divisions:  General  Con- 
ditions, General  Specifications  and  Detail  Specifications. 
The  latter  division,  intended  as  the  primary  reference 
portion,  is  divided  into  numbered  sections,  or  "items," 
1  to  90,  which  deal  with  the  separate  classes  of  work  in- 
cluded in  the  contract.  Each  item  corresponds  to  the 
bid  item  bearing  the  same  number,  as  Item  1,  Stream 
Control  at  Dams;  Item  56,  Laying  Vitrified  Eound  or 
Channel  Pipe;  etc. 

Whatever  part  of  the  work  the  contractor  may  be  en- 
gaged in,  knowing  the  numbered  item  of  the  bid  schedule 
under  which  he  is  working  he  has  only  to  look  up  the 
detail-specification  item  bearing  the  same  number.  This 
gives  him  at  once  all  the  necessary  engineering  and  ac- 
counting information,  a  statement  of  the  kind  of  work 
covered  by  the  item,  directions  for  doing  the  work  and 
the  conditions  of  measurement  and  payment,  or  a  refer- 
ence to  appropriate  paragraph  numbers  of  the  General 
Specifications. 

As  may  be  understood  herefrom,  clauses  of  general 
applicability  to  methods  are  grouped  separately  to  form 
the  division  General  Specifications.  Sections  here  in- 
cluded are  such  as  Assistance  in  Making  Tests,  Protec- 
tion of  Existing  Structures,  Embankment  (six  methods 
of  embankment  construction  are  described  and  specified 
in  minute  detail),  Concrete  (fine  aggregate,  coarse  aggre- 
gate, water,  forms,  mixing,  placing,  etc.).  Similarly,  the 
relatituis  hc^tween  the  two  ])arties  and  all  matters  auxiliary 
to  construction,  as  Camps,  Medical  Supervision,  Extra 
Work,  Mind  ranees  and  Delays,  Payments,  etc.,  are  covered 
in  the  division  General  Conditions.  The  clauses  of  the 
General  Conditions  are  numbered  0.1  to  0.57,  and  those 
of  the  General  Specifications  0.57  to  0.105,  which  suc- 
cessfully avoids  all  confusion  with  the  item  numbers  of 
the  Detail  Specifications. 

Individual  specifications  for  each  of  the  separate  con- 
tracts in  the  enterprise  are  prepared  from  the  main  or 
consolidated  specifications  by  simply  omitting  item  para- 
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graphs  for  work  not  inchulcd  in  the  ])articular  contract. 
The  nunibcrin<r  is  retained  unchaniicd,  so  that,  whatever 
the  contract  may  be,  Item  5  is  "Excavation,  Soil  Strip- 
ping," and  Item  37  is  "Backfilling."  This  expedient  is 
an  important  safeguard  against  mistake,  in  dealing  with 
a  large  number  of  contracts. 

With  regard  to  the  elenieiit  of  fairness,  it  is  pertinent 
to  state  that  this  was  considered  vital.  Many  clauses 
virtually  specify  the  engineer's  fairness.  Thus,  in  the 
clause  empowering  the  engineer  to  direct  the  manner  of 
conducting  the  work,  an  added  phrase,  "in  so  far  as 
may  be  necessary  to  secure  the  safe  and  proper  progress 
and  quality  of  the  work,"  was  introduced  for  the  purpose 
of  putting  the  burden  of  proof  on  the  engineer  and  limit- 
ing his  right  to  dictate.  And  under  the  same  head  the 
responsibility  for  preventing  interferences  between  dif- 
ferent contractors  is  placed  on  the  engineer  in  express 
terms.  Where  inspection  of  work  involves  damage  to 
such  work,  the  contractor  is  to  be  compensated  for  this 
damage  unless  the   insi)ection   reveals  had   work. 

That  a  great  deal  of  arbitrary  ])ower  is  yet  left  to 
the  engineer,  notwithstanding  this  desire  to  be  wholly 
equitable,  is  to  be  explained  by  the  possibility  that  con- 
tracts may  have  to  be  let  to  the  lowest  bidder,  according 
to  the  uiulerlying  law.  unless  the  Conservancy  Court 
sanctions   another  award. 

The  district  undertakes  to  furnish  the  contractor  all 
right-of-way,  all  camp  sites  at  dams,  and  ground  for  bor- 
row and  dumping.  In  consequence  it  has  been  possible 
to  state  many  requirements  more  specifically  than  is 
usual  in  contracts,  and  on  the  other  hand  certain  pro- 
visos had  to  be  made  for  failure  of  the  district  to  furnish 
these  facilities  promptly. 

Definitely  Limited  Authorization  for  Extra  Work 

Carefully  drawn  safeguards  surround  the  subject  of 
extra  work.  These  act  as  a  check  against  a  contractor's 
possible  inclination  to  regard  every  instruction  given  him 
as  cause  for  a  bill  for  extras.  On  the  other  hand,  equal 
care  has  been  taken  to  point  out  specifically  those  cases 
where  a  claim  of  compensation  for  extra  work  is  ad- 
missible. Thus,  failure  to  furnish  right-of-way  calls  for 
compensation : 

In  case  of  serious  delay  and  loss  to  the  contractor  because 
of  failure  of  the  district  to  furnish  right-of-way  which  in  the 
opinion  of  the  engineer  is  necessary  to  the  work,  the  con- 
tractor shall  be  compensated   for  such  loss. 

Similarly,  when  work  is  stopped  by  the  engineer's  di- 
rection for  any  cause  other  than  is  specifically  authorized 
in  the  contract,  compensation  for  extra  expense  is  to  be 
})aid. 

In  general  it  is  jjrovided  that  extra  work  (to  be  ordered 
in  writing  by  the  engineer)  shall  be  paid  at  actual  cost 
])lus  15%,  the  cost  being  without  overhead.  However,  if 
the  engineer  orders  change  or  increase  of  plant  to  promote 
progress,  it  is  to  be  considered  as  regular  work  done  under 
the  contract.  Similarly,  sp(>ci(ic  exception  is  made  of 
night  work.  Provision  is  made  for  claims  for  damage 
caused  by  acts  or  omissions  of  the  engineer. 

In  contrast  with  the  individuality  of  the  extra-work 
clause  is  the  way  in  which  the  related  matter  of  clianges 
in  plan  is  disjnjsed  of.  The  I'ight  is  reserved  to  the 
Board  of  Directors  to  make  such  changes  as  it  may  elect 
"in  the  line,  grade,  form,  location,  dimensions,  plan  or 
material"  of  any  part.  The  contractor  has  no  claim 
(beyond  payment  at  the  bid  unit  prices)  excei)t  for  work 


done  or  material  funiislicd  that  is  rendered  useless  by  the 
change.  There  is  no  clau.<e  in  this  section  limiting  the 
amount  of  reduction  without  compensation  for  profits,  but 
in  this  connection  the  form  of  bond  provides  that  no 
alteration  shall  be  made,  without  the  consent  of  the 
surety,  which  will  "alter  the  general  character  of  the 
work  as  a  whole,  or  .  .  .  increase  the  total  amount 
to  be  paid  to  the  contractor  by  more  than  25%," 

How  THE  Time  Question  Is  Handled 

The  contract  lays  special  stress  on  time  of  completion. 
It  segregates  from  the  contract  time  an  initial  period 
agreed  upon  as  the  "period  of  preparation,"  during  which 
the  plant  is  to  be  assembled  and  working  forces  are  to  be 
organized.  In  computing  rate  of  progress,  seasonal 
weather  conditions  are  taken  into  account  by  rating  as 
two  working  months  the  winter  period  from  Dec.  1  to 
i\Iar.  31,  while  the  remaining  calendar  months  are  rated 
as  equivalent  to  ten  working  months.  The  expected 
winter  rate  is  therefore  only  two-fifths  of  the  expected 
summer  rate,  as  measured  in  ordinary  working  days. 

The  contract  fixes  as  liquidated  damages  for  noncom- 
]>letion  at  the  specified  time  (or  as  it  may  be  altered  by 
extensions)  a  sum  made  up  of  two  parts,  one  sufficient 
to  compensate  for  the  expense  of  em])loying  engineers 
and  inspectors,  etc.,  and  the  other  representing  for  each 
month  14%  on  all  money  paid  to  the  contractor.  These 
provisions,  which  put  the  matter  of  damages  on  a  mathe- 
matical, wholly  defensible  basis,  are  considered  so  funda- 
mentally important  that  they  arc  embodied  in  the  "agree- 
ment," while  the  further  clauses  bearing  on  time  are  in 
the  specifications. 

The  contractor  must  take  note  of  all  data  and  in- 
formation collected  by  the  engineer  and  on  file  for  his  in- 
spection, and  of  all  adverse  conditions ;  but  there  is  the 
following  important  limitation  of  his  responsibility  with 
regard  to  time : 

It  is  understood,  however,  that  as  to  river  and  weather 
conditions  the  contractor  shall  provide  against  the  most 
adverse  conditions  and  circumstances  which  reasonably  are 
to  be  expected  to  occur  on  the  average  within  a  15-year  period 
as  shown  by  past  records. 

The  extensive  rainfall  and  flood  researches  of  the  dis- 
trict (see  Engineering  News,  Jan.  4,  1917)  afford  specific 
information  on  the  magnitude  of  the  average  15-year  flood 
and  rainfall. 

Extensions  of  time  are  specifically  declared  to  be  pos- 
sible, in  several  different  clauses,  for  delay  by  legal  in- 
junctions (if  this  unavoidably  delays  the  entire  contract 
and  not  merely  parts  thereof),  for  failure  of  the  district 
to  furnish  right-of-way  and  for  other  similar  reasons. 

^Ieasukement  and  Payment  Defined  in  Precise  and 
Equitable  Manner 

A  novel  sti])ulation  applies  generally  to  all  measure- 
ment : 

Unless  specifically  so  stated  in  detail  in  the  contract  or 
specifications,  no  extra  measurements,  or  measurements 
according  to  local  custom  of  any  kind,  shall  be  allowed  in 
measuring  the  work  under  this  contract:  but  only  the  length, 
area,  solid  contents,  number,  weight  or  time  in  standard  units, 
as  the  case  may  be,  shall  be  considered. 

It  is  stipulated  and  agreed  that  the  planimeter  shall  be 
considered  an  instrument  of  precision  adapted  to  the  measure- 
ment of  areas. 

Two  interesting  pieces  of  extra  allowance  of  earth- 
work are  in  the  cutoff  trenches  and  in  road  con.struction  : 

6.2  Maintenance    During    Construction — Should    material 

7.2     wash    into    a   cutoff    trench    before   the    placing    of    em- 
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S.2      liaiiUiiiriit,     or    sloiiy     millii's    iliir     ti)     wash     Iw     lOrmiMl. 
lla.L'      siitli    matifial    and    sloiu-s    shall    li(>    carcfiill  ,\     ri'iiinvril. 
7a. -      ir  illrci'tetl.  and  tho  ff>iit  rat'lDr  shall  lit"  paid  th"    contract 
Sa.\l     price  piM-  cubic  >'ard  lor  material  so  removed. 
19.5  INlaintenaiice      Durinn      Construction — -The     contractor 

20.5  shall  keep  the  surface  of  the  roads  constructed  nndi-r 
21.5  tills  contract  In  jiood  condition,  during  the  life  of  tin' 
contract.  When  so  ordered,  he  shall  fill  an.\-  depressions 
caused  by  settlement  or  by  wear  and  tear  due  to  use.  and  lu' 
shall  be  paid  therefor  at  tlu'  unit  price  stipulated  for  the 
respective   items  enteriufv  into  such   repairs. 

A  s\\\\  more  iniporiiiul  ])r()vi,<ioii  nloiiii'  \\\v  smiiic  line  is 
iiitrodiutMl  ill  coiiiiritiiiii  willi  ri\cr  ('\c;i\;it  ion  Toe  chaii- 
lU'i  improM'iiuMil  : 

:t.2  raymenl  —  raynu-nt    for    the.se    ilenis    will    be    ma<lc    in 

10.2  accordance  \\illi  .Miction  o.Tl  of  the  sp<-cilica  t  ions, 
11.2  entitled  "10xca\  ation — I'aynient."  with  the  folhiwin^:;  ex- 
ceptions: 

Any  material  lliat  washes  into  the  cut  lliroii^;!!  no  fault 
of  the  contractor  shall  be  removed  bj-  him  at  the  unit  prici- 
per  yai-d  stipulated  for  these  items. 

Some  individual  points  of  ctiro  to  avoid  troiihlc  a(- 
tnu't  notice.  Under  Borrow  Fits,  warninir  is  ^ixeii  thai 
borrow  will  not  he  estimated  as  excavation  (except  in 
specilie  eases  separately  jirovided  for);  that  pits  when 
abandoned  (and  there  is  a  similar  clause  for  spoil  hanks) 
must  be  sba])ed  and  graded,  and.  if  ordered,  topsoiled  and 
orassed;  that  the  sbapin"-  is  included  in  the  item  price, 
but  topsoiling  and  grassinfj  is  ])aid  \\)V  as  a  separate  item. 
Excavation  of  test  pits  will  he  credited  as  extra  work. 
Controlling  any  springs  on  the  site  of  an  (Miihankment 
will  be  paid  for,  as  regards  material  used,  and  excavation. 

Doubt  as  to  what  is  included  in  a  given  payment  item 
is  dis])elled  I)y  such  clauses  as  the  following  for  concrete: 

0.104  Concrete,  Prices  To  Include — Except  for  cement, 
reinforcing  steel  and  other  metalwork,  as  provided  elsewhere, 
the  unit  prices  for  the  different  items  of  concrete  shall  cover 
the  entire  cost  of  construction  thereof,  which  shaU  include  the 
cost  of  materials  for  fine  and  coarse  aggregates,  and  of  large 
stones;  the  cost  of  all  mixing,  conveying,  placing  of  concrete 
and  large  stones;  the  cost  of  damming,  bulkheading,  pump- 
ing, bailing;  the  cost  of  preparing  foundations,  piping  or 
otherwise  caring  for  water,  and  removing  laitance;  the  cost 
of  grout  wash  or  mortar  beds  used  in  building  upon  old  work 
or  on  rock,  and  of  coatings  for  contraction  joints;  the  cost 
of  protecting  concrete  against  frost,  floods  and  injury  from 
other  sources;  the  cost  of  erecting  and  removing  forms,  cen- 
ters, molds,  bracing,  landing  platforms  and  scaffolds,  and  of 
the  lumber,  steel,  nails,  wire  and  other  material  used  therein; 
the  cost  of  finishing,  patching  and  wetting;  the  cost  of  remov- 
ing and  replacing  defective  work;  and  any  other  work  and 
materials  necessary  to  complete  the  concrete  construction  as 
required  by  this  contract. 

But  such  unit  prices  shall  not  include  the  cost  <>f  furnishing 
cement,  tlie  cost  of  furnishing  and  i)lacing  reinforcing  steel, 
piping,  conduits,  structural  steel,  castings  and  other  metal 
work,  which  shall  be  paid  for  under  the  items  provided 
therefor. 

Even  more  instructive  is  the  manner  in  which  payment 
for  steel  reinforcement  is  handled : 

51.3  Payment — The  quantity  of  reinforcing  steel  to  be 
paid  for  shall  be  the  number  of  pounds  placed  in  accordance 
with  the  drawings  or  orders.  The  unit  price  stipulated  for 
this  item  shall  include  the  cost  of  metal,  the  royalty,  if  any, 
t.vc  cost  of  transporting,  cutting,  bending,  placing,  fastening 
in  position,  cleaning,  protecting  and  all  other  labor  and 
i.iaterials  connected  therewith.  Waste  material,  due  to  the 
fact  that  tlie  lengths  furnished  are  longer  than  necessary,  and 
wires,  clips  or  other  devices  used  fol-  securing  the  metal  shall 
not  be  included  for  payment.  The  quantity  paid  for  shall 
include,  however,  extra  metal  in  authorized  laps  wherever 
the  lengths  required  would  be  unreasonably  long  for  single 
bars.  In  determining  quantities,  except  as  the  engineer  may 
require  test  weighing  on  scales,  commercial  unit  weiglits 
shall  be  used. 

As  already  indicated,  the  contractor  must  take  all  risks, 
including  the  hazard  of  weather  and  flood : 

The  risks  and  uncertainties  in  connection  with  the  work 
are  assumed  by  the  contractor  as  a  part  of  this  contract,  and 


arc  cinnpehsaled  for  in  the  contract  inice  for  tht'  work.  Tin- 
ciintraclor-,  except  as  otherwise  delinitely  specifl<-d  in  this 
conlracl.    shall    bear    all    loss  from    the    action    of    the 

elements  or   from   any   unexpect  eri    condit  ions. 

hainagc  such  as  Hooding  of  lands  ahoNc  the  permu- 
nciil  dams,  ho\vc\('r,  docs  not   fall  on  him. 

I'i;()\  11)1  Nd    l'(»i;    ll.\/.\l!l)s  .\.\l)  (J(),\'riX(}KN(JIE8 

With  i('>pi'i|  |o  the  riskiest  item  of  weather  hazard 
—  nanielv.  thai  iii\'ol\(M|  ii,  sireani  (■oiilroi  diiring  con- 
st ruction  of  Hie  dams  -the  ahovt;  gtineral  clau.se  is  reiii- 
loi-ced  h\  an  unusually  specific  statement.  I'aynuint 
lor  stream  control  is  a  lump-sum  item,  plus  payment  Uiv 
cerlain  ni;ilerials  hv  measurement  (exca\ation,  (Miihank- 
nieiil,  riprap).  \\'h;it  this  payment,  covers  is  set  forth 
\cr\    l)roa(ll  V   in   Sect  ion    I .;!  : 

'I'lie  lump  sum  .  .  .  .shall  he  considend  full  compensa- 
tion for  all  services,  labor,  material  and  equipment  and  for 
all  the  res()urc(^s  of  the  contractor  used  for  or  incidental  to 
the  operations  under  this  item  and  for  all  lisks  and  damages 
connected  therewith. 

Hazards  that  threaten  not  the  contractor  hiil  pri\ate 
)>arties.  are  dealt  with  in  a  separate  clause,  I'clating  to 
emergency  work,  whose  opening  ])aragrai)h  reads: 

It  is  understood  by  all  i)atties  to  this  contract  that  unusual 
c-onditions  may  arise  on  the  work  which  will  require  that 
immediate  and  unusual  provisions  be  made  to  protect  tho 
public  from  danger  of  loss  or  damage  due  directly  or  indi- 
i-ectly  to  the  prosecution  of  the  work,  and  that  it  is  part  of 
the  service  required  of  the  contractor  to  make  such  provisions. 
The  contractor  shall  use  such  foresight  and  shall  take  such 
steps  and  precautions  as  may  be  necessary  to  protect  the 
public  from  danger  of  damage  or  loss  of  life  or  property 
which  would  result  from  the  interruption  of  public  water- 
supply  or  other  public  service  or  from  the  failure  of  partly 
completed  work. 

However,  if  the  engineer  finds  that  suflfieient  precau- 
tions have  not  been  taken,  he  may  direct  the  work  done 
oi'  have  it  undertaken  by  others  at  the  contractor's  cost. 
To  protect  the  contractor  against  undue  charges  under 
this  clause,  it  is  provided  that  the  Board  of  Directors 
may,  for  cause,  allow  him  fair  compensation. 

New  Classification  in  Excavation  and  Backf^ill 

Excavation  is  grouped  in  three  classes,  de])ending  on 
material,  as  has  frequently  been  done  in  the  ])ast.  A  more 
]>recise  se])aration  is  mad(>  in  this  instance,  however, 
])rincipally  because  of  a  material  composed  of  rock  inter- 
stratified  with  clay,  which  occurs  in  the  Miami  region. 
"^J'be  three  classes  are  defined  as  follows: 

Class  1.  Earth — Earth,  as  a  name  for  excavated  material, 
shall  be  used  to  include  (except  where  material  is  classified 
as  Class  2,  Mixed  Excavation)  all  glacial  deposit,  whether 
cemented  or  not,  except  solid  boulders  M;  cu.yd.  or  more  in 
volume;  it  shall  include  all  alluvial  deposits  and  disintegrated 
material  lying  on  top  of  ledge  rock  and  all  material  of  what- 
ever nature  not  properly  included  under  Class  2  or  .3.  •  It  shall 
not  include  the  Cincinnatian  formation  .  .  .  earth  or  any 
material  which  has  been  classified  on  the  diawings  as  Class  2, 
Mixed    Excavation. 

Class  2.  Mixed  Excavation — The  term  Mixed  Excavation, 
as  a  name  for  excavated  material,  sliall  be  used  to  include: 

The  material  known  geologically  as  the  Cincinnatian  for- 
mation, which  lies  under  the  glacial  deposits  and  consists  of 
thin,  approximately  horizontal  layers  of  limestone,  from  a 
fraction  of  an  inch  to  a  few  inches  thick,  alternated  with  and 
embedded  in  clay,  and  which  may  or  may  not  require  blasting 
for  its  removal:  and 

Mixtures  of  any  or  all  materials  which,  in  the  opinion  of 
the  engineer,  it  is  impracticable  to  classify  as  Class  1,  Earth, 
or  Class  3,  Rock,  either  because  of  the  character  of  the  ma- 
terial   or   because    of   the    method    used    in    its   removal. 

Class  3.  Rock — Rock,  as  a  name  for  excavated  material, 
shall  be  used  to  include  the  solid  ledge-rock  formation,  when- 
ever found  (except  when  classified  as  Class  2,  Mixed  Excava- 
tion), which  is  pre-glacial  and  which  can  be  removed  properly 
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only  by  means  of  oxplosives,  barring  or  wedg-ing  or  by  some 
other  recognized  method  of  quarrying  solid  rock.  It  shall 
also  include  existing  concrete,  or  masonry  with  mortar  joints, 
which  may  be  removed  under  instructions.  It  shall  not  in- 
clude thin  layers  of  limestone  embedded  in  clay,  nor  cemented 
gravel,  nor  any  material  classified  as  Class  2,  Mixed  Excava- 
tion. 

A  distinction  is  made  in  the  bid  schedule  and  in  the 
items  of  the  Detail  Specifications  between  excavation  be- 
low mean  low  water  and  above  this  elevation.  Items 
below  mean  low  water  (when  this  is  indicated  on  the 
plans)  are  distinguished  from  those  above  that  level  by 
the  suffix  a;  thus,  Item  13  is  P^arth  Excavation  for  Out- 
let Work,  etc.,  at  Dams,  but  wlien  this  excavation  is  be- 
low indicated  low  water  it  comes  under  Item  13a. 

For  purposes  of  bidding,  excavation  is  divided  into 
10  items,  differing  in  location  and  purpose,  which  with 
the  above  classifications  give  ample  room  for  varying  the 
price  according  to  cost. 

Backfill  Distinguished  from  Kefill — The  specifi- 
cations state  that  excavation  includes  making  the  excava- 
tion and  refilling  those  portions  that  may  be  required.  But 
this  refers  only  to  ordinary  filling.  Puddled  or  othei'wi.sc 
consolidated  refill  is  designated  as  backfilling,  a  separate 
item  in  the  bid  schedule,  and  as  described  is  to  be  done 
by  puddling  or  by  rolling  or  tamping  in  (i-in.  layers. 

Embankment  ]\Iateimals  .\n'd  Methods 

Six  classes  of  embankment  are  described,  covering  the 
entire  range  of  kind  of  .service  and  method  of  construc- 
tion. They  refer  respectively  to  tlu>  hydraulic  (monitor- 
and-pum]i)  method;  the  semihydraulic  incfliod  (bring- 
ing material  in  l)y  mechanical  means,  but  sluicing"  it  to 
place  by  hydraulic  streams)  ;  the  s])riiikling  and  rolling 
method ;  and  three  grades  of  levee  and  road  embankment. 
In  specifying  the  material  for  the  dam  embankments, 
there  are  interesting  points  in  a  i)ortion  of  the  controlling 
clause : 

Where  Class  A,  Class  B  or  Class  C  embankment  is  specified, 
it  is  the  intention  that  the  outer  portion  of  the  dain  shall  be 
composed  of  coarse  material  which  shall  be  perinanently 
stable  under  a  condition  of  complete  saturation.  Any  mate- 
rial which  has  a  tendency  to  slough,  slide  or  wash  when 
subjected  to  any  condition  which  may  reasonably  be  expected 
to  occur  will  not  be  acceptable.  The  center  portion  of  the 
dam  shall  be  composed  of  material  containing  sufficient  clay 
or  other  finely  divided  particles  to  be  highly  impervious  to 
water.  To  obtain  these  i-esults  the  contractor  shall  use  only 
carefully  selected  materials.  Where  the  material  from  one 
borrow  pit  does  not  contain  the  requisite  coarse  and  fine  par- 
ticles in  the  desired  proportions,  other  sources  shall  be 
utilized;  and  if  necessary  to  obtain  satisfactory  results,  more 
than  one  class  of  material  shall  be  deposited  at  the  same  time 
in  the  same  or  different  portions  of  the  embankment. 

The  preparation  of  rock  and  earth  foundations  for 
masonry  structures  involves  a  suggestion  as  to  what  tools 
should  be  used,  which  well  indicates  the  expected  result: 

The  surface  shall  be  scrupulously  freed  from  all  dirt, 
gravel,  scale,  loose  fragments  or  other  objectionable  sub- 
stances. Streams  of  steam,  air  or  water  under  sufficient  pres- 
sure, and  wire  brushes  or  other  effective  means,  shall  be  used 
to  accomplish  this  cleaning.  Steam  jets  or  hot  water  shall  be 
used  to  thoroughly  remove  snow,  ice  or  frost,  if  any  be  found 
upon  the  foundation  when  it  is  desired  to  lay  concrete. 

Warning  and  ENCouitAciKMKNi'  as  to   Use  of  Local 

M.\TE1!1.\LS 

Unusual  care  is  taken  in  giving  the  bidder  and  con- 
tractor advance  infonnafion  about  the  ))r{)bable  avail- 
ability of  certain  materials.  Thus,  in  a  well-drawn  ])ara- 
graph  on  riprap  there  is  contained  a  distinct  warnini; 
against  the  use  of  most  of  the  local  stone. 


.').S.l  Description — Rljirap  of  reciuired  thickness  and  com- 
posed of  tough,  durable  stones  of  the  size  to  be  prescribed 
shall  be  placed  as  designated  in  the  drawings  or  ordered. 
Stones  placed  on  or  in  the  slopes  of  embankments,  as  a  result 
of  the  grading  of  embankment  material,  will  not  be  classed 
as  riprap.  The  contractor  will  not  be  required  to  place  riprap 
by  hand,  with  the  exception  of  such  handwork  as  is  necessary 
to  conform  to  the  specified  lines.  None  of  the  softer  lime- 
stone formations  foand  in  the  locality  are  acceptable  for  rip- 
rap, and  only  such  of  the  harder  limestone  as  quarry  to  accept- 
able shapes  and  sizes,  and  the  large  boulders,  will  be  satis- 
factory. 

Similar  warning  is  contained  in  the  specification  for 
dry  rubl)le  paving.  In  the  specification  for  concrete  ag- 
gregate it  is  stated  that,  subject  to  test,  the  local  gravels 
will  be  satisfactory  for  use  as  coarse  aggregate  if  prop- 
erly screened  and  washed,  but  few  or  none  of  the  local 
ledge  rocks  are  satisfactory. 

The  contractor  is  not  only  allowed,  but  encouraged  to 
use  in  the  construction  all  material  obtained  from  ex- 
cavation and  the  like.  He  receives  double  pay  for  such 
material,  once  for  excavation  and  once  for  placing.  Thus 
it  will  be  economical  for  him  to  use  material  from  con- 
struction rather  than  to  borrow  and  waste.  This  clause 
reads,  in  part : 

0.62  Materials  Obtained  from  Construction — Materials 
from  the  excavations,  or  from  clearing  or  stripping  or  other 
operations,  which  are  suitable  and  required,  shall  be  used  in 
the  construction,  as  and  where  directed  or  permitted,  and 
shall  be  paid  for  according  to  the  class  of  work  in  which  they 
are  used,  in  addition  to  the  price  paid  for  original  removal, 
except  in  the  case  of  embankment  material  for  streets  and 
highways,  and  of  material  for  refilling  excavations,  where 
such  refill  is  not  designated  to  be  paid  for  as  backfilling. 

He  is  also  specifically  given  permission  to  enlarge  ex- 
cavations that  do  not  require  lining  with  concrete,  in 
order  to  obtain  material.  Such  material,  however,  is  not 
])aid  for  as  excavation. 

Novelties  in  the  Concrete  Specifications 

The  engineers  considered  that  final  determination  of 
the  concrete  luixtures  would  best  be  made  at  the  time  of 
construction,  or  at  any  rate  subsequent  to  the  drafting 
of  the  specification  and  receiving  of  bids.  They  there- 
fore provided  for  varying  the  mixtures  over  a  range  gen- 
erally from  1  :  2  :  4  to  1 :  3  :  6.  This  is  made  equitable  by 
the  expedient  of  paying  for  the  cement  as  a  separate 
item;  the  variation  in  total  aggregate  (sand  -)-  stone) 
will  be  immaterial  as  between  richer  and  leaner  mixtures. 

For  ludding,  concrete  is  grouped  in  1 1  items  of  differ- 
ent location  or  kind.  The  cement  requirements  are  tho,se 
of  the  specifications  of  the  American  Society  for  Testing 
IMaterials,  published  in  its  1915  Year  Book,  with  the 
addition,  however,  that  20%  increase  in  strength  must 
be  shown  from  7  to  28  days  (1:3  briquettes)  and  that  the 
tests  must  show  reasonable  uniformity  of  the  cement. 
Keinforcing  steel  is  required  to  be  of  the  structural-steel 
grade  of  billet-steel  reinforcement  as  specified  by  the 
American  Society  for  Testing  Materials,  and  must  be 
''twisted  or  otherwi.se  deformed."  If  it  becomes  rusty, 
only  "loose  rust  scale"  is  required  to  be  removed. 

Swi)  Tests  and  Concrete  Mixing 

Sand  for  use  in  concrete  must  show  a  28-day  crushing 
strength  at  least  equal  to  standard  Ottawa  .^and,  in  1 :  3 
mortar.  Limestone  screenings  will  not  be  acceptable  as 
fine  aggregate.  For  stone,  no  definite  tests  are  prescribed, 
but  an  "acceptable"  mixture  of  sizes  between  14  ^^-  ^"(^ 
2Y2  ill-  must  be  present.  Run  of  crusher  or  run  of  bank 
shall  not  be  u.sed  without  screening.     Water  for  concrete 
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Jiuisl   he  "rciisoiiiildy  clciiii  aiid   ficc  frdin  (ii(,  ;i(i(|,  sli-oii<_r 
;ilk;tli  (tr  vcLjcliililr  timl  tcr."" 

A  caicriiMN   Wdidcd  i('(|iiir('iii('iit   is  iiiadc  as  lo  mi\iii;:: 

0.93  CciuTi'tc  ftlixiiis — All  opoiat ions  liicidiMital  (o  mixiiiK 
concrete  shall  proceod  wltli  suHUient  (llspatch  tn  hiHure  tin- 
bonding  toRctlur  ol"  the  sufcessivo  hatfhfs  as  a  true  tnonolHli. 
Ooneiete  shall  be  mixed  in  approved  nieehunieal  baleh  mixers, 
in  batehes  of  suitable  size,  exeept  that,  when  i)ermilted,  it 
may  be  mixed  by  hand  in  a  thorough  and  satisfactory  manner. 
In  determininK  proportions  of  iuKredients,  100  lb.  of  eement 
shall  be  considered  1  cu.ft.  The  cour.se  and  fine  UKKreRates 
shall  be  measured  separately  and  uncompacted.  In  approved 
measuring-  boxes.  Suitable  means  shall  be  provided  for  con- 
trollinK  and  accurately  measuring  the  water.  The  entire 
batch  shall  remain  in  the  mixer  not  less  than  tiO  sec.  ami 
longer  if  necessary  to  secure  a  thoroughly  satisfactory   mix. 

After  vtHniinMnonls  for  depositing,  cliiirniiio-,  .spading' 
and  the  usual  statement  of  cold-weather  precautions,  a  se- 
vere clause  i'or  protection  of  concrete  aftei"  placino-  is  in- 
serted : 

n.lOO  C^'oncrete.  Protection  of — The  contractor  .shall  not 
permit  walkinKT  or  working  over  or  upon  finished  surfaces  of 
concrete  until  sufliciently  hardened.  Concrete  shall  be  kept 
moist  for  at  least  four  weeks  or  until  covered  with  earth,  and 
during  this  time  shall  be  protected  from  freezing.  l^^very 
precaution  shall  be  taken  to  prevent  concrete  from  drying 
until  there  is  no  danger  of  cracking  or  crazing  due  to  lack  of 
moisture.  To  this  end  concrete  surfaces,  unless  covered  with 
wet  canvas  or  other  equally  effective  material,  sliall  be 
sprinkled  with  sufficient  frequency  to  preclude  any  possibility 
of  drying  out.  Alternate  drying  and  wetting  shall  be  partic- 
ularly guarded  against.  Great  care  shall  be  exercised  at  all 
times  to  prevent  injury  to  concrete  surfaces  which  will  be 
exposed  in  the  finished  work.  The  contractor  may  at  any 
time  prior  to  the  final  acceptance  of  the  work  be  required  to 
clean  all  exposed  faces  of  concrete. 

A  very  moderate  demand  for  surface  fini.sh  is  put  into 
specific  terms,  so  that  the  contractor  may  he  sure  he  will 
not  he  led  into  special  expense  on  this  account.  Us  es- 
sential portion  calls  for  simply  "removing  in  an  approved 
manner  all  the  rouah  edges  and  projections."    • 

The  important  case  of  the  interior  of  the  discharge  con- 
duits is,  however,  covered  in  a  very  different  way.  Here 
an  absolutely  hard,  durable,  even  and  continuous  concrete 
surface  must  be  obtained  in  order  to  make  sure  that  the 
high-velocity  flow  of  water  cannot  do  damage.  For  this 
purpose,  a  very  rich  mixture  using  specially  graded 
selected  aggregates  and  molded  or  finished  to  a  true 
surface  is  called  for,  though  the  finish  may  be  natural 
(from  the  forms)  : 

42.1  Description — The  lining  of  the  outlet  conduits,  except 
as  otherwise  indicated  in  the  drawings,  shall  consist  of  a 
special  grade  of  concrete,  mixed  in  proportions,  by  volume,  of 
appi-oximately  1  of  cement,  1 V^  of  sand  and  2%  of  coarse 
aggregate,  the  latter  to  be  composed  of  fragments  of  granite, 
trap  or  other  suitable  igneous  rock  approved  by  the  engineer. 
Such  coarse  aggregate  shall  pass  through  a  screen  having 
1-in.  round  holes  and  be  retained  on  a  ^/i-in.  mesh  screen.  No 
large  stones  shall  be  placed  in  this  class  of  concrete.  As 
maximum  possible  density  and  exceptionally  smooth  and  uni- 
form interior  surfaces  are  essential  for  the  conduit  linings, 
more  than  ordinary  care  shall  be  exercised  in  building,  finish- 
ing and  securing  forms  and  in  proportioning,  mixing  and 
placing  the  concrete,  and  the  contractor  shall  employ  none 
but  skilled  labor  for  this  work.  Both  the  fine  and  the  coarse 
aggregates  shall  be  especially  well  graded.  To  secure  the 
proper  gradation  it  may  be  necessary  to  separate  the  coarse 
aggregate  into  not  more  than  three  sizes  and  thoroughly 
remix  in  such  proportions  as  directed.  After  placing  in  the 
forms,  the  concrete  shall  be  so  manipulated  by  spading  and 
joggling  as  to  expel  entrained  air,  not  only  from  the  concrete, 
but  also  from  between  the  face  of  concrete  and  the  forms. 
No  plastering  or  patching  of  concrete  surfaces  forming  the 
waterway  shall  be  done  unless  expressly  permitted,  and  if  so 
permitted  shall  be  done  in  strict  accordance  with  directions. 
No  thin  patching  or  plastering  will  be  permitted,  but  recesses 
shall  be  cut  of  such  shape  as  to  retain  the  patches  and  of 
such  depth  as  to  insure  their  permanency.  If  required,  anchor 
bolts  shall  be  set  in  drilled  holes,  and  these  and  wire  mesh 
or    other    suitable    device    embedded    in    the    patch.      The    con- 
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ill  addilioii  lo  the  usual  I'ccpiirciiicnt  Ihat  llic  contractor 
must  make  good  dcrcclivc  work  irrcspcci  i\c  of  prior  ac- 
ceptance of  this  work  or  material,  there  is  a  clause  which 
gives  th(>  engineer  the  right,  under  certain  circumstances, 
to  retain  work  found  to  he  imfK'rfect.  If  tlu;  imperfect 
work  is  not  had  enough  to  re(juii-e  I'eplacement,  it  may 
he  retained  at  a  reduced  price: 

O.S  Retaining  Imperfect  Work — If  the  contractor  shall 
execute  any  part  of  the  work  defectively,  and  if  the  imper- 
fection in  the  opinion  of  the  engineer  shall  not  be  of  such 
magnitude  or  importance  as  to  necessitate,  or  be  of  such 
nature  as  to  make  impracticable  or  dangerous  or  undesirable, 
tlx!  removal  and  reconstruction  of  the  imperfect  part,  th<n 
the  engineer  shall,  with  the  written  approval  of  the  board, 
have  the  right  to  make  such  deduction  as  may  be  just  an<l 
reasonable  fi-om  the  amounts  due  or  to  become  due  the  con- 
ti-actor,  instead  of  re(|uiriiig  the  imperfect  part  to  be  removed 
and  reconstructed. 

1^'or  example.  su[)pose  that  a  contract  for  one  of  the 
dams  be  entirely  completed  at  the  clos(>  of  a  working  sea- 
son, except  that  the  grassing  of  the  slopes  under  the  item 
Siii'face  Dressing  and  (irassing  had  resulted  in  a  poor 
stand  of  grass  on  a  portion  of  the  area.  'I^o  insist  that 
the  contractor  correct  this  imperfection  would  impose 
a  great  hardship  on  him,  as  it  would  mean  holding  the 
(ontract  open  through  the  winter  and  for  several  months 
into  the  following  working  season.  Under  the  clause 
(juoted,  the  board  could  make  reasonable  deduction  for 
the  unsatisfactory  grassing,  pay  the  final  estimate  and 
close  u])  the  contract,  attending  to  the  reseeding  later  at  a 
suitable  sea.son.  The  value  of  such  a  clause,  under  these 
circumstances,  is  obvious.  It  simplifies  the  carrying  out 
of  businesslike  methods  in  many  similar  instances. 

A  Few  Additional  Businesslike  Pkovisions 

A  remarkable  provision  that  looks  to  the  interests  of 
both  parties  is  made  in  connection  wdth  earthvTOrk  for 
roads.    This  provision  reads  as  follows : 

19.6  Readjusting    Grades — Attention    is    called    to    the    un- 

20.6  certainty  of  ledge-rock  elevations,  which,  owing  to  the 
21.6  nature  of  the  work  to  be  done,  cannot  be  determined  in 
advance.  In  order  to  avoid  shallow  rock  excavation,  or  to 
obtain  sufficient  suitable  materials  for  embankments  and 
refills,  or  for  any  other  purposes,  the  grades  shown  on  the 
drawings  may  be  changed  or  modified  at  any  time  by  the 
engineer  to  obtain  the  desired  results. 

The  intent  to  facilitate  rather  than  bind  and  hamper 
the  contrac'tor  is  seen  in  the  following  ])aragraph  : 

Wherever  in  the  specifications  or  in  the  drawings  standard 
specifications  or  other  publications  are  referred  to,  copies 
thereof  may  be  found,  available  for  reference,  at  the  office  of 
the  chief  engineer. 

Also,  in  the  following : 

In  the  event  of  any  doubt  as  to  the  meaning  of  any  portion 
of  the  contract,  specifications,  drawings,  supplementary  draw- 
ings or  instructions  of  the  engineer,  the  same  shall  be  under- 
stood to  call  for  the  best  types  of  construction,  both  as  to 
materials  and  workmansliip,  which  reasonably  can  be  inter- 
preted. 

The  contractor  is  also  helped  by  an  im])ortant  ])rovi- 
sion  in  the  section  governing  the  procedure  in  making  the 
linal  payment.  Final  payment  is  to  be  made  by  the  dis- 
trict before  the  expiration  of  30  days  from  date  of  final 
acceptance  by  the  board,  irrespective  of  claims  against 
the  district,  provided  the  contractor  submits  a  detailed 
list  and  statement  concerning  any  such  claims.  Tn  other 
words,  the  payment  is  not  held  up  until  all  claims  are 
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cidjiistcd,    but   only    unlil    dnta    ai-c   submitted    by    wbicb 
tlu'ir  adjustiueiit  ciiii  siibscijucMitly  \)v  lakcii   u]). 

The  eoiitmctor  receivers  interest  at  (i^r  <>ii  all  delayed 
paynienis,  interest  begin niii<;'  (»n  the  teiitii  day  alter  date 
of  estimate,  or  in  ease  of  the  final  payment,  on  the 
thirtieth  day  after  aeee})tanee  of  the  work  by  the  board. 

AUTirOIiS  OF   TIIK   Sl-KCIKICATION'S 

The  specifieations  as  (inally  adopted  represent  largely 
the  work  of  Arthur  E.  Morgan,  Chief  Engineer,  and 
Charles  H.  Paul,  Assistant  Chief  Engineer:  H.  S.  U.  l\re- 
Curdy  also  had  an  active  part  in  their  |)rei)aration  ;  bnt 
the  unusual  variety  of  previous  experience  represented  by 
the  large  nund)er  of  engineers  engaged  upon  this  ])roject 
enabled  s]iecial  first-hand  knowledge  to  be;  utilized  on  all 
sections  of  the  s])eciflcations.  Among  those  contributing 
in  an  important  way  to  the  final  result  are  Daniel  W. 
Mead,  consulting  engineer;  J.  IT.  Kind)all,  0.  N.  Floyd, 
G.  H.  Matthes,  Walter  M.  Smith  and  A.  B.  Mayhew.  The 
specifications  and  form  were  searchingly  reviewed  from  a 
legal  viewpoint  l)y  the  attorneys  for  the  district,  1*].  J.  B. 
Schubring.  of  Madison,  Wis.,  0.  B.  r)rown  and  John  A. 
^IcMahon,  of  Dayton,  Ohio. 


EvOLUTION^  OF  TIIK    Fl001)-C()NTI{()L  PliOJECT 

Innnediately  after  the  disastrous  flood  of  March,  l!)!.'), 
a  Flood  Prevention  Committee^  composed  of  leading  citi- 
zens of  Dayton,  Ohio,  began  a  consideration  of  ways  and 
means  of  ])reventing  the  recurrence  of  such  a  disaster. 
They  employed  the  Morgan  Engineering  Co.,  of 
Memphis,  Tenn.,  to  make  all  necessary  engijieei-ing  in- 
vestigations and  suggest  a  plan  of  procedure.  Upon  the 
recommendation  of  this  com))any,  a  plan  of  i)rote(;tion 
for  the  whole  valley  was  adopted,  a  new  enabling  law 
was  passed  by  the  State  Legislature,  and  under  this  new 
law  the  Miami  Conservancy  district  was  established  in 
July,  1915,  with  its  office  at  Dayton.  The  directors  of 
the  district  ai'e  E.  A.  Deeds,  of  Dayton  ;  Henry  M.  Allen, 
of  Troy,  and  (Jordon  S.  Rentsehler,  of  TTamilton.  The 
secretary  of  the  district  is  Ezra  M.  Kuhns. 

Previous  to  the  legal  organization  of  the  district  much 
of  the  preliminary  investigation  and  general  planning 
was  completed,  and  immediately  upon  its  creation  the 
district  took  over  the  wdiole  engineering  organization  and 
has  carried  forward  the  work  to  date.  As  soon  as  the 
legal  procedure  required  in  the  levying  of  the  special  as- 
sessments against  the  benefited  ])roperty  can  be  completed 
it  is  expected  that  contracts  will  be  let  and  the  whole 
project  pushed  to  rapid  comi)letion. 

Earth  Roads  by  Day  Labor 

The  building  of  earth  loads  by  day  labor  in  .lackson 
County,  MinFicsota,  was  decided  upon  b\  the  (<ountv 
J>()ar(l  in  the  winter  of  I!)ir)-l(i.  W.  M.  Pichmond.  Dis- 
trict Engineer  of  thi'  State  Highway  (commission,  acted 
as  superintendent,  and  had  chai'ge  of  hii'ing  the  men  and 
teams,  purchasing  the  camp  e(jui[)ment,  etc. 

The  equipment  was  purchased  early  in  the  spi-ing  of 
191(5.  This  included  two  horse  or  stable  tents  30x24  ft., 
a  dining  tent  19x19  ft.,  a  bunk  t^ent  2Sxl8  ft.  and  an 
office  tent  14x16  ft.  There  was  also  the  kitchen  equip- 
ment and  sleeping  equi])ment  for  a  camp  of  30  men.  The 
kitchen  was  built  of  lumber   and  made  in  sections  put  to- 


gether with  hooks  and  bolts,  so  as  t(t  be  easily  assembled 
and  moved.  The  county  leased  from  a  railway  contractor 
IS  teams,  e(|uipped  with  harness,  at  $35  per  month,  the 
owner  to  stand  all  risks  of  injury  and  death.  These  teams 
were  in  service  about  seven  months.  No  other  outfit  had 
to  be  hi  led,  as  the  county  has  its  own  elevating  grader, 
10  dump  wagons,  a  13-ton  traction  engine  and  two  road 
graders  (or  blade  machines),  also  about  13  wheeled  scraj)- 
ers.  12  fresno  scrapers  and  4  slip  scrapers. 

The  grading  outfit  consisted  of  the  elevating  grader 
and  mormon  teams,  a  dumpman  and  six  to  ten  wagon 
teams,  de])ending  upon  the  length  of  haul.  A  foreman 
had  charge  of  this  outfit  and  of  the  entire  camp.  The 
ti'.rnpiking  or  finishing  outfit  (under  the  same  foreman) 
included  the  traction  engine,  two  blade  machines  and  four 
men.  There  was  also  one  laborer  to  remove  rock  and 
stones  fi'om  the  load,  to  throw  off  any  excess  sod  and  to 
clean  out  the  ends  of  ditches  and  culverts  that  this  work 
covered  u]i. 

The  culvert  crew  consisted  of  a  sti'awboss  and  foui-  to  six 
laborers,  as  the  work  required.  This  gang  also  looked 
after  all  side  ditching  and  clearing  aiul  grubbing"  of  trees. 
Two  teams  were  used  generally  to  haul  iho  culverts  from 
towns,  but  when  there  was  a  long  haul  to  be  made  on  the 
road  they  would  go  on  the  grading  outfit.  Sectional 
concrete  ))ipe  (-ulverts  are  used  for  crossing  the  road,  and 
corrugated  metal  culverts  are  used  in  the  farm  driveways. 
The  road  culverts  were  installed  ahead  of  the  grading 
outfit,  and  the  others  were  placed  after  the  blade  ma- 
chines had  finished  their  work. 

The  turnpiking  or  finishing  crew  followed  as  closely  as 
possible  behind  the  grading  outfit,  and  it  was  seldom  that 
a  mile  of  graded  work  was  left  unfinished.  Sometimes  the 
engine  and  road  graders  would  go  ahead  and  do  about  a 
y^  mi.  of  finishing  while  the  grading  crew  were  work- 
ing on  a  mile  stretch,  but  as  soon  as  this  stretch  was 
graded  and  clear  of  the  outfit  the  finishing  crew  would 
go  over  it,  cleaning  up  the  ditches  and  shaping  the  road  to 
the  proper  crown.  In  this  way  each  mile  of  road  was 
opened  for  traA'el  as  the  work  progressed. 

During  the  1916  season,  over  100.000  cu.yd.  of  earth 
was  moved  with  the  grading  outfit,  while  the  blade-ma- 
chine outfit  did  6  mi.  of  turnpiking  besides  all  the 
finishing.  For  a  month  early  in  the  season,  the  engine 
and  blade  machines  went  over  the  roads  already  built, 
clearing  out  the  side  ditches  and  reshaping  the  top  sur- 
face. 

The  men  were  paid  by  the  month,  with  board  added, 
except  that  the  laborers  were  hired  by  the  day.  The  cook 
was  allowed  $5  per  week  per  man,  with  use  of  the  kitchen 
and  equipment  free  of  charge.  He  made  good  pay  by 
boarding  the  men  at  this  rate,  as  his  oidy  expenses  were 
for  coal  and  food.  All  of  the  crews  noted  above  worked 
10-hr.   shifts. 

During  1916  there  were  26  mi.  of  eai'th  road  i)uilt. 
They  are  21  ft.  wide  or  38  i'i.  c.  to  c.  of  ditches.  The 
country  is  rolling,  and  the  roads  have  maximum  grades 
of  5^.  The  estimated  cost  was  $1318,  but  the  actual 
cost  was  only  $1206.  The  work  has  proved  satisfactory 
both  to  the  County  Board  and  to  the  people.  It  is  i)ro- 
posed  to  build  38  mi.  in  the  same  way  in  1917  and  to 
finish  up  in  1918  all  the  present  designated  state  roads 
in  the  county.  After  all  the  roads  are  graded,  the  county 
will  turn  to  the  work  of  graveling  them,  beginning  with 
those  which  were  first  graded. 
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Presidents  of  Four  of  the  National 
Engineering  Societies 


I  Wrni   roiMitAiTsJ 


S)'  XOrSI  S — FolloiriiKj  llic  inniiia/  ciisloni  of 
" l'Jru/i}ieeriii(/  Xars."  now  of  J.'i  i/cfirs'  sldiidnui. 
there  are  published  hereirilh  /lorlniils  nud  brief 
biographies  of  the  presidents  of  four  nationat  en- 
(/iiieeriiifj  societies.  The  group  is  this  year  roni- 
pleted  hij  inclusion  of  the  President  of  the 
American  Railway  Engineering  Association,  in 
place  of  the  President  of  the  American  Institute 
of  Mining  Engineers,  who  ivill  not  be  elected  until 
Idler  in   the  month. 

George  Herndon  Pegram;  American 
Society  of  Civil  Engineers 

By  Uichard  S.  Buck* 

George  Herndon  Pegram  was  born  at  Council  Bluffs, 
Towa,  Dec.  29,  18.55,  the  son  of  Capt.  Benjamin  h'usli 
Pegram  and  Mere}'  Adelaide  Eobbins  Pegram.  Captain 
Pegram  subsequently  lived  in  8t.  Ijouis,  Mo.,  and  was 
tlu'  bead  of  a  large  steamboat  company  on  the  Mississippi 
KMver  during  the  Civil  AA'ar  and  for  some  years  there- 
after, when  steamboating  on  the  Mississippi  was  at  its 
zenith. 

Captain  Pegram's  family,  one  of  the  large  and  well- 
known  Mrginia  families,  originally  settled  in  Dinwiddle 
County  in  early  colonial  days  and  has  since  tlien  l)een 
liberally  represented  among  notable  Americans  and  es- 
pecially in  all  the  wars  of  this  country.  Edward  Pegram, 
great-great-grandfather  of  George  H.  Pegram,  command- 
ed a  company  in  the  Revolutionary  Army.  John  Pegram, 
his  great-grandfather,  was  during  the  War  of  1813,  a 
major-general  in  the  volunteer  forces  of  Virginia.  Dur- 
ing the  Civil  War  two  generals,  a  naval  commander  and 
several  in  minor  commands  represented  the  Pegram  fam- 
ily in  the  Confederate  forces.  On  the  maternal  side, 
Mr.  Pegram's  family  lived  for  many  generations  in  Barn- 
stal)le  County,  Massachusetts.  Eichard  Sears,  a  direct 
progenitor,  settled  in  Plymouth  in  1630.  Mr.  Pegram's 
maternal  great-grandfather  served  under  Washington,  and 
his  mother's  father  fought  in  the  War  of  1812. 

George  H.  Pegram  was  graduated  from  Washington 
University,  St.  Louis,  Mo.,  in  1877,  standing  at  the 
liead  of  his  class.  On  graduation  he  entered  upon  active 
professional  w^ork,  becoming  one  of  the  engineers  engaged 
in  the  construction  of  the  Utah  &  Northern  Ry.,  of 
Idaho.  In  the  following  year  he  was  appointed  chief 
assistant  engineer  to  C.  Shaler  Smith,  one  of  the  most 
noted  of  bridge  engineers.  Two  years  later  he  became 
chief  engineer  of  the  Edge  Moor  Bridge  Co.  He  occu- 
pied this  position  until  1886,  when  he  resigned  and  made 
a  tour  of  Europe,  having  long  determined  that  when  he 
reached  the  age  of  30  he  Avould  lay  aside  all  business 
and  devote  at  least  a  year  to  travel,  study  and  recreation. 

On  his  return  from  Europe  he  established  himself  as 
a  consulting  engineer  in  l^ew  York  City.  In  1S89  he 
became  consulting  engineer  of  the  Missouri  Pacific  Ey., 


♦Consulting  Engineer,  New  York  City. 


lull  resigned  ibis  position  in  1803  to  become  chief  engi- 
neer of  the  Union  Pacific  System.  During  the  construc- 
lioii  of  the  plants  of  the  Pione(!r  I'jlectric  Power  Co., 
of  Ogden  and  Salt  Lake  City,  he  was  also  consulting  en- 
gineer of  that  corporation. 

He  bccaiiu^  chief  engineer  of  the  Manhattan  Elevated 
I{y.,  New  York  City,  in  18i)8  and  later  of  its  successor, 
the  Interborough  Rapid  Transit  Co.;  also  of  the  Rapid 
Transit  Subway  Construction  Co.  in  1905,  and  of  the 
New  York  Railways  Co.  in  1!)12,  which  positions  he  still 
holds. 

lie  designed  and  elfected  the  very  extensive  reinforce- 
ment of  practically  all  the  old  Manhattan  elevated-rail- 
way structures,  which  has  deferred  indefinitely  their 
renewal.  He  designed  and  built  the  thii'd-tracking  work 
of  the  Manhattan  elevated  system ;  and  as  chief  engineer 
for  the  contractor,  he  had  charge  of  the  construction 
of  the  East  River  tunnel  between  the  Battery  and  Brook- 
lyn Borough  Hall,  and  of  six  sections  of  the  new  sub- 
ways, including  the  loop  under  Battery  Park  and  the 
Diagonal  Station  at  43nd  St.  and  Park  Ave. 

This  work  of  construction  and  reconstruction  of  the 
New  York  transit  lines  has  rarely  included  anything 
striking  or  spectacular  fi'om  the  point  of  view  of  the 
casual  observer ;  but  no  engineering  enterprise  ever  under- 
taken has  perhaps  contained  such  a  multiplicity  of  com- 
plex problems,  nor  more  serious  elements  of  danger,  which 
could  be  successfully  met  only  by  the  Jiighest  order  of 
engineering  skill  and  sleepless  vigilance.  Notwithstand- 
ing this  and  the  further  fact  that  the  enormous  traffic 
of  the  system  has  had  to  be  constantly  maintained,  often 
under  most  trying  conditions,  no  serious  accident  involv- 
ing injury  or  loss  of  life  to  the  public  has  been  attribu- 
table to  the  work  under  Mr,  Pegram's  charge. 

While  Mr.  Pegram's  magnum  opus  has  been  in  connec- 
tion with  the  New  York  transit  systems,  many  other 
notable  works  have  been  performed  by  him,  such  as  the 
invention  of  the  Pegram  truss,  the  design  of  the  Kansas 
City  Elevated  R.R.,  the  design  and  construction  of  the 
combined  highway  and  railway  bridge  over  the  Arkansas 
River  at  Fort  Smith,  and  the  design  of  the  trainshed 
of  the  Union  Station  at  St.  Louis. 

Mr.  Pegram  is  a  past-president  of  the  Technical  So- 
ciety of  Omaha  and  of  the  Alumni  Association  of  Wash- 
ington University^  which  institution  in  1905  bestowed 
on  him  the  honorary  degree  of  master  of  arts.  He  has 
been  a  director  and  vice-president  of  the  American  So- 
ciety of  Civil  Engineers  and  has  served  on  important  spe- 
cial committees  of  that  society.  He  is  a  member  of  the 
Engineers'  Club  and  of  the  Railroad  Club,  of  New 
York  City. 

Mr.  Pegram  was  married  on  Sept.  8,  1897,  to  Miss 
Jessie  Merrielees  Craw^ford,  daughter  of  Dugald  Craw- 
ford, of  St.  Louis,  Mo. 

Despite  the  many  and  exacting  duties  of  his  position, 
Mr.  Pegram  has  maintained  an  active  and  effective  in- 
terest in  general  engineering  development  and  has  a  broad 
and  ])leasant  circle  of  professional  and  social  acquaiu- 
tiinccis. 
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PRESIDENT    OF    THE   AMERICAN    SOCIETY 
OF  MECHANICAL  ENGINEERS 


PRESIDENT    OF    THE    AMERICAN    SOCIETY 
OF    CIVIL    ENGINEERS 


PRESIDENT  OF  THE  AMERICAN  RAILWAY 
ENGINEERING    ASSOCIATION 


PRESIDENT  OF  THE  AMERICAN  INSTITUTE 
OF  ELECTRICAL   ENGINEERS 


The  Pkesidexts  of  Four  Great  National  Engineering  Societies 
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Ira  Nelson  Hollis ;  American  Society 
of  Mechanical  Engineers 

By  M.   E.   Co(;lky* 

"Brotherhood  of  all  en  (ji  nee  is  and  their  united  action 
in  any  service  that  will  be  for  the  good  of  our  country'"- — 
a  splendid  motto,  worthy  and  characteristic  of  the  new 
president  of  the  American  Society  of  Meclianical  Engi- 
neers. With  the  anticipated  cooperation  of  the  presi- 
dents of  other  national  societies,  engineers  may  be  ex- 
pected to  behold  their  profession  in  a  broader  aspect 
and  in  a  new  relation  to  the;  world  which  they  serve. 
And  with  their  characteristic  energy  they  may  speedily 
create  for  themselves  a  field  of  greater  usefulness  with 
corresponding  ])restige  and  emoluments.  To  such  a  prayer 
all  engineers  will  say  Amen  ! 

March  7,  lS5(i,  and  Mooresville,  Ind.,  among  low 
mountains  called  the  "Knobs,"  were  the  time  and  place 
of  the  birth  of  ira  X.  Ilollis.  New  Albany,  six  miles 
away,  was  his  home  from  1858  to  1868.  The  family 
then  moved  to  Louisville,  Ky.  The  IToUises,  originally 
English,  moved  from  Berkeley  County,  Virginia,  to  Jef- 
ferson County,  Kentucky,  soon  after  tlie  lievolution.  Lew- 
is, Ira  N.  Hollis'  gi-andfathei-,  had  1!)  children,  all  of 
whom  grew  up;  and  Ephi-aim  .).,  his  fathei-,  had  four, 
a  son  and  three  daughtei's.  The  grandfather  fought  in 
the  battle  of  Ti])pecanoe,  and  the  father  served  four 
years  as  an  officer  in  the  Civil  War,  ending  in  Sherman's 
march  to  the  sea.  His  mother,  Mary  Kerns,  also  of 
English  origin,  moved  into  Ohio  from  Pennsylvania.  She 
was  the  daughter  of  the  contractor  w^ho  built  the  Ohio 
&  Mississippi  (now  Baltimore  &  Ohio)  E.R.,  west  of 
Seymour,  Ind. 

Starting  in  a  private  school  in  New  Albany,  Hollis  con- 
tinued his  education  in  the  grammar  and  high  schools 
of  Louisville.  In  his  senior  year  he  won  the  second  of 
the  two  gold  medals  given  by  the  city  for  high  scholar- 
ship. Louis  L>.  Brandeis,  now  a  justice  of  the  United 
States  Supreme  Court,  won  the  first.  Obliged  to  go  to 
work,  he  was  apprenticed  to  Webster's  machine  shop  and 
foundry  in  New  Albany,  where  river-steamboat  engines 
were  built-  Health  failing  after  a  year,  he  found  lighter 
employment  as  a  clerk  on  the  transfer  platform  of  the 
Louisville  &  Nashville  R.K.  freight  depot  in  Louisville. 
Six  montiis  later  he  went  to  Memphis  as  Imokkeeper  in 
a  cotton  commission  house. 

It  was  in  the  spring  of  1874,  when  at  the  age  of  18, 
that  Hollis  saw  a  way  open  to  complete  his  education. 
The  four-year  course  for  engineers  had  just  been  estab- 
lished at  the  United  States  Naval  Academy,  to  which  25 
cadets  were  to  be  ap])ointed  annually  on  com|x^titive  ex- 
amination. Thonuis  Siott,  president  of  the  Pennsylvania 
U.K.,  furnished  him  a  pass  to  Anna]X)lis  and  return, 
and  Mr.  Keane,  manager  of  the  Ix3uisville  Hotel,  financed 
him  for  the  trip. 

Turned  away  on  arrival  at  the  academy  for  want  of 
credentials,  he  proceeded  to  Washington,  where,  watch- 
ing his  op|X)rtunity.  lu>  ap|H»ared  unannounced  before 
the  Secretary  of  the  Navy.  An  hour's  talk  with  the  sec- 
retary sufficed  to  secure  a  permit .  armed  with  which  Hol- 
lis returned  to  Annapolis  and  took  the  examination  with 


♦Dean    of    the    OoUeges    of    Engineering    and    Architecture, 
University  of  Michigan,  Ann  Arbor,  Mich. 


75  others  from  all  .sections  of  the  country.    This  was  early 
in  September. 

It  was  a  disheartened  boy  who  returned  home  after 
the  examinations,  fearing  he  had  failed  miserably.  1'here 
had  been  little  time  to  prepare  except  on  the  train,  and 
])hysics  had  not  been  included  in  his  high-school  course. 
Imagine  his  surprise  a  few  days  later  to  receive  orders  to 
report  at  Annapolis  on  Oct.  1,  and  his  joy  on  arrival 
to  find  that  he  had  passed  No.  1. 

At  Annapolis,  Hollis  early  took  the  lead,  which  he 
maintained,  and  graduated  No.  1  in  1878.  Not  only  that, 
but  he  found  time  to  pursue  advanced  courses  in  sevei-al 
subjects  and  did  considerable  reading.  In  his  first  class 
year  he  was  ai)j)ointed  chief  cadet  officer  of  the  Engineer 
Division.  His  interest  in  athletics  was  such  that,  had 
his  strength  pennitted,  he  would  gladly  have  shared  schol- 
arship with  physical  prowess.  Desiring  to  follow  naval 
architecture,  he  applied  for  orders  to  go  abroad  for  study, 
but  the  department's  policy  in  this  regard  was  not  es- 
tablished until  the  following  year.  Then  and  for  many 
years  thereafter  the  two  graduates  with  highest  standing 
received  the  coveted  honor. 

On  Sept.  20,  1878,  Hollis  reported  for  duty  on  the 
"Quinnebaug,"  fitting  out  at  the  Norfolk  navy  yard.  She 
was  to  cruise  in  European  waters,  if  on  her  trial  trij) 
she  made  14  knots.  Her  10  boilers  of  the  "powder  keg" 
type,  built  for  80  lb.  pressure,  were  among  the  first  steel 
boilers  in  the  navy.  Her  engines,  originally  low  pres- 
sure, had  been  compounded  by  bushing  one  of  the  cylin- 
ders, but  the  copper  piping  had  for  the  most  part  been 
left  unchanged. 

In  assigning  stations  among  the  four  watch  officers  in 
the  Engineer  Division  the  boilers  fell  to  Hollis.  That 
trial  trip  with  its  foaming  boilers  and  squirting  feed 
pipes  was  a  nightmare,  but  the  shi^)  went  to  Europe. 
She  sailed  without  Hollis,  however,  who  was  detained 
in  the  naval  hospital  with  typhoid  and  joined  the  ship 
later  at  Malaga.  This  cruise  lasted  28  months.  His  next 
cruise,  of  19  months,  was  on  the  "Hartford,"  starting  in 
June,  1885.  He  served  on  the  "Charleston"  26  months, 
from  December,  1889,  his  last  sea  service  being  three 
months  on  the  "Richmond." 

On  returning  from  Europe,  Hollis  was  ordered,  Sept. 
2,  1881,  to  Union  College,  Schenectady,  N.  Y.,  where  he 
served  for  34  months  as  professor  of  mechanical  engineer- 
ing under  the  Act  of  1879,  which  authorized  the  de- 
tail of  engineer  officers  of  the  navy  to  colleges  to  teach 
steam  engineering  and  iron-ship  building.  His  next  shore 
duty  was  with  the  Navy  Advisory  Board  for  nine  months, 
from  June  30,  1884,  during  the  building  of  the  White 
Squadron. 

He  was  on  inspection  duty  for  30  months,  from  Api'. 
15.  1887,  in  San  Francisco,  while  the  "Charleston"  was 
being  built  at  the  Union  Iron  Works.  Following  his 
cruise  in  the  "Charleston,"  he  was  ordered  to  the  Bureau 
of  Steam  Engineering  in  .\ugust,  1892,  where  he  served 
for  one  year,  hi  October  he  delivered  a  course  of  lec- 
tures at  the  Naval  War  College,  Newport,  R.  I.,  on  "Coal 
Endurance  and  Machinery  of  the  New  Cruisers,"  later 
published  in  the  Journnl  of  the  American  Society  of 
Naval  Engineers  (Vol.  IV,  No.  4).  He  resigned,  Sept. 
30.  1893,  to  accept  the  professorship  of  engineering  at 
Harvard  University. 

(iraduating  as  a  cadet  engineer,  Hollis  was  promoted 
to  assistant  engineer,  June  20,  1880,  and  to  passed  as- 
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sishml  engineer,  .'il  llie  iiuv  of  .".;!,  I'\'li.  lit.  |ss;i.  h 
li!l(l  iiiken  1  I  l/o  >''''i''^  '"  i''';i'li  <  lie  i;i:i(le  of  Junior  lieuten- 
ant, a  diseonra^'in^'  |ir(is|H'il    lor   vouni;   men. 

At  least  twiee  llollis  may  be  said  to  have  I'endered 
n()tal)le  service  to  ihe  iia\\.  The  first  was  eoiineetecl  with 
the  Jilihnstei"  "Itata"  dniini;  Ihe  Chilean  insuncelion  in 
ISDl.  Alter  lier  eliase  l)\  the  "( 'harleston""  and  sur- 
render in  l(iui(|UO,  a  l)()ard  of  survey  set  a  time  limit  ol' 
from  six  to  eiii'ht  wcH'ks  to  put  her  nuuhinery  in  order 
to  return  to  San  Dieuo.  llollis,  assistt'd  hy  two  other 
ollieers  anil  ."lO  men  From  the  '"San  h'ranciseo,"'  "'Balti- 
nu)i-i>"  and  "Charleston,"  did  the  work  in  live  days  and 
then  hron_uht  the  "Itata"  noith  without  siop  at  an  av- 
erage speed  of  8-^4  knots.  This  aeeomplishment  brougld 
a  very  ooniplimentary  letter  from  Achniral  MeCann  to 
tlu'  Xavy  Department.  An  interesting  aeeonnt  of  the 
"Chase  of  tlie  Itata"  was  published  in  the  Journal  of 
the  American  Society  of  Naval  Engineers  (Vol.  IV.,  p. 
'MiO). 

But  his  greatest  service  to  the  navy  was  as  a  civilian. 
It  had  to  do  with  the  Personnel  J^ill,  enacted  into  law 
Mar.  3,  18!)!).  It  ended  the  line  and  stall'  tight  of  many 
years'  standing.  In  the  (nirly  sunnner  of  18!)7  Pi'ofes- 
sor  llollis,  on  being  asked  to  conli'ibule  to  the  fund  for 
carr\ing  on  the  light  in  Congress,  went  to  Washington 
and  proposed  a  |)lan  to  Secretary  of  the  Xavy  l^ong,  which 
led  to  the  appointment  of  the  iV-rsonnel  Board,  with  Col- 
onel h'oosevelt,  then  Assistant  Secretary  of  the  Xavy,  as 
chairman. 

The  important  features  of  the  plan  were:  (1)  The 
amalgannition  of  the  line  and  engineers;  (2)  the  selec- 
tion of  engineers  from  the  line  to  do  engineering  duty 
and  to  remain  as  a  technical  corps;  (o)  ivgulation  of  the 
flow  of  promotion;  (4)  some  kind  of  general  stall'.  There 
were  some  13  points  in  all.  The  subject  will  be  found 
treated  quite  fully  in  the  Atlantic  Monihiji  for  Se|)tem- 
ber,  181)7,  and  in  the  Anmj  and  Xavij  Joarnal  from  Aug. 
21  on. 

Secretary  Long  reported  favorably  to  Congress,  Jan. 
13,  18!)8;  the  bill  passed  the  House,  Jan.  18,  189!),  and 
tlie  Senate,  Feb.  IT.  Two  features  advocated  by  Pro- 
fessor Hollis  were  omitted — namely,  the  technical  corps 
and  the  general  staff.  But  these  have  since  been  formed, 
or  are  about  to  be.  Notwithstanding  his  important  part 
in  this  reorganization  work.  Professor  Hollis  would  not 
wish  it  understood  that  he  did  more  than  lielp  start  it 
and  assist  when  called  on  in  perfecting  the  bill  then  being 
drawn  up. 

During  his  20  years  at  Plarvard,  Professor  Hollis  ac- 
complished many  things.  An  interesting  account  of  them 
will  be  found  in  the  Harvard  JSbujazine  for  June,  1!)13. 
He  took  a  prominent  part  in  the  life  of  the  college  and 
was  highly  esteemed.  The  attendance  in  engineering  in- 
creased many  fold.  Largely  tlirough  his  efforts  Pierce 
Hall  and  its  equipment  were  provided  in  1!)()1,  and  the 
summer  school  at  Squam  Lake,  N.  IT.  The  Harvard 
Union  ami  the  stadium  becanu^  realities  largely  through 
his  olforts.  For  eight  years,  from  the  fall  of  18!).-),  six 
as  chaii'man,  he  served  on  the  Athletic  Committee.  Sports 
were  moved  from  Holmes  Field  to  a  new  site  created 
out  of  tide-washed  barrens.  This  became  Soldier's  Field, 
now  nu)st  completely  equipped  for  every  branch  of  col- 
lege athletics. 

It  was  while  Professor  Hollis  was  on  the  Athletic  Com- 
mittee that  a   scholarship    re(iuirement    was   imposed   on 


all  who  Would  engage  in  intercollegiate  games.  Thi^; 
rcshhlion  look  piaclical  form  in  the  jonit  rides  betwe(!n 
llar\iird  and  ^'ale.  which  because  of  ketsn  rivalry  lUMpiired 
two  yeai's  for  llieir  enactment. 

i'rofessor  llollis'  work  at  Harvard  was  largely  con- 
structive. l.ong-estal)lisli(!d  conventions  had  to  hi;  faced. 
and  it  was  only  by  his  admirable  tact  that  he  handled 
successfnll\  many  problems  bound  about  by  traditional 
red  tape.  His  strong  character  and  keen  sense  of  right 
and  wrong  have,  by  loiig  years  of  discipline  tempered  by 
a  (piick  appreciation  of  humor,  made  him  unusually  ef- 
fective. Those  who  lia\('  been  his  colleagues  and  stu- 
dents testify  abundantly  to  his  remarkably  fruitful  life 
while  there. 

lie  was  olfei-ed  and  accei)ted  the  jjresidency  of  Worcester 
Polytechnic  Institute  in  l!)i;5.  Already  in  his  three 
years  at  Worcestei'  he  has  established  himself  in  the 
alfections  alike  of  its  governing  board,  faculty  and  stu- 
dent body. 

President  llollis  holds  the  honorary  degrees  of  A.M., 
from  llarvaid,  18!)!);  L.I  1. 1).,  fi-om  Union,  18!)9;  and 
Sc.D.,  from  Pittsburgh,  1!)12.  He  is  a  fellow  of  the 
.\merican  Academy  of  Arts  and  Sciences  and  a  mend)er 
of  the  .\merican  Society  of  Naval  Engineers,  American 
Socit'ty  of  Naval  Ai'chitects  and  Marine  Engineers,  Bos- 
ton Society  of  Civil  Engineers  and  the  Society  for  the 
Promotion  of  l^]ngineei'ing  Education.  He  is  the  author 
of  "War  College  Lectures,"  18!12;  "History  of  the  Fri- 
gate ^Constitution',"  1!)00;  and  has  been  a  liberal  con- 
tributor to  engineering  journals  and  various  other 
])idjlications. 

He  was  married  Aug.  22,  18!)4,  to  Caroline  Lorman 
of    Detroit,   a  graduate  of  the   Ihiiversity  of   Michigan. 
They  have  four  children:    dannette  IJalston,  a  senior  at 
Brvn  iMawr;  Oliver  Nelson,  a  senior  at  Harvai'd;  Elinor 
\'ernon,  soon  to  enter  Vassar;  and  Carolyn. 

Harold  Winthrop  Buck;  American 
Institute  of  Electrical  Engineers 

By  W.  L.  p.  Emmet* 

Harold  Winthrop  P)uck  comes  of  a  family  very 
well  known  in  New  York.  He  is  the  son  of  Albert  H. 
Buck,  a  well-known  surgeon  and  artist  in  New  York ; 
and  his  grandfather,  Curdon  Buck,  was  also  a  surgeon, 
famous  in  his  time.  His  mother,  Laura  Abbott  Buck, 
is  a  member  of  a  distinguished  New  England  family : 
her  father  was  John  S.  C.  Abbott,  the  well  known  his- 
torian. 

Harold  W^  Buck  was  born  on  May  7,  1873.  He  in- 
herited a  good  constitution,  and  he  has  developed  it  by 
a  love  of  outdoor  life.  He  was  graduated  at  Yale  Uni- 
versity with  the  degree  of  bachelor  of  philosophy  in  18!)4 
and  from  Columbia  University  in  18!)."),  with  the  de- 
gree of  electrical  engineer. 

His  first  engineering  work  was  with  the  (Jeneral  Elec- 
ti'ic  Co.,  at  Schenectady,  where  he  began  as  a  student 
in  the  testing  department  in  LS't.").  During  his  two  years 
of  apprenticeship  he  showed  originality  in  several  mat- 
ters, which  attracted  attention.  He  was  associated  with 
two  others  in  the  invention  of  a  method  for  making 
in  an  electric   furnace,   from   clav,  an   abrasive  that   was 


♦ConsaiUiiiR-    lOnpineei',    General    Klectiic    Co.,    Schenectady, 
N.   Y. 
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equivalent  to  corundum  or  enierv.  Tliis  process  was  sold 
to  the  Norton  Enierv  Co..  of  Worcester,  Mass.,  and  with 
certain  developments  and  modifications  has  grown  into 
a  very  important  industry. 

In  1897  he  became  assistant  to  tlie  writer,  then  engi- 
neer of  the  lighting  department  of  the  (General  Electric 
Co.  At  that  time  an  active  campaign  was  being  carried 
on  in  Schenectady  for  the  inti'oduction  of  alternating 
current  for  general  disti'ii)ution.  'I'he  uses  of  alternat- 
ing current  I)efore  that  time  were'  very  primitive,  and 
its  adoption  in  lai'ge  parallel  operating  systems  involved 
a  very  rapid  and  (wtensivc  dcNclopinciit  of  inventions, 
designs  and  constructions.  This  caiiipaign  involved  the 
expenditure  of  great  sums  loi'  radically  new  apparatus 
of  many  types  and  many  operating  problems  that  had  not 
been  encountered  before.  It  was  cai'ried  through  within 
two  or  three  years  without  im])ortant  mistakes  and  con- 
stituted a  noteworthy  step  in  the  great  electrical  devel- 
opment. Mv.  Buck  was  in  the  thick  of  this  campaign 
and  rendered  fine  service  in  it.  Tie  had  a  good  mental 
grasp  of  the  situation  and  had  the  courage  to  do  things 
when  many  others  had  not. 

As  a  result  of  his  activities  during  this  critical  time 
Mr.  Buck  was,  in  1!)()0,  notwithstanding  his  youth,  rec- 
ommended for  the  important  position  of  chief  engineer 
of  the  Niagara  Falls  Power  Co.,  which  was  then  in  the 
most  important  and  active  stage  of  its  development. 
This  position  covered  also  the  electrical  engineering  for 
the  many  allied  interests,  including  the  Canadian  Nia- 
gara Power  Co.,  which  was  then  just  l)eginning  its  de- 
velopment, and  the  Power  and  Conduit  Co.,  of  Buffalo. 
Mr.  Buck  held  this  position  until  1!)0I  and  during  that 
period  was  intimately  associated  with  the  many  interest- 
ing electrical  activities  of  that  most  remarkable  industrial 
district. 

In  1907,  in  association  with  M.  A.  Viele  and  F.  0. 
Blackwell,  Mr.  Buck  joined  the  corporation  of  Viele, 
Blackwell  &  Buck,  consulting  engineers.  New  York  City, 
of  which  he  is  vice-president.  From  its  inception  the 
corporation  has  played  an  important  part  in  the  design 
and  construction  of  many  famous  power  developments 
both  in  the  United  States  and  Canada,  including  such 
systems  as  the  Great  Western  Power  Co.,  the  Appala- 
chian Power  ('0.,  Schenectady  Power  Co.,-  East  Creek 
Electric  Light  and  Power  Co.,  the  Northern  Ontario 
Light  and  Power  Co.,  Northern  Canada  Power  Co.,  the 
California  Electric  Generating  Co.,  and  others  of  equal 
importance. 

In  addition  to  his  activities  as  vice-president  of  Viele, 
Blackwell  &  Buck,  Mr.  Buck  is  also  connected  with  the 
General  Utilities  Corporation.  lie  has  taken  out  patents 
on  a  number  oi  useful  electrical  devices  and,  in  conjunc- 
tion with  E.  M.  Hewlett,  developed  and  introduced  the 
suspension-insulator  system  now  in  general  use  on  most 
high-tension  transmission  lines,  it  being  indeed  the  key 
to  successful  operation  with  the  voltages  now  used. 

Mr.  Buck  has  written  extensively  upon  engineering  and 
electrical  subjects  for  technical  ])ublications,  and  he  is 
author  of  a  number  of  papers  which  are  to  be  found  in  the 
Proceedings  of  the  i\.merican  Institute  of  Electrical 
Engineers. 

Mr.  Buck  was  nuirried  in  1902  to  Miss  Charlotte  P. 
Porter,  of  Niagara  Falls,  a  daughter  of  a  distinguished 
family  whose  name  has  been  associated  with  Niagara 
Falls  from  an  earlv  day. 


A.  Stuart  Baldwin;  American  Railway 
Engineering  Association 

By   I  si  I  am  IUndoli'h* 

A  winning  combimition  in  this  woild  is  that  of  char- 
acter, brains,  experience  and  pleasing  personality — with 
few  exceptions  it  means  success. 

Inheritance  gave  Archibald  Stuart  Baldwin  the  brains; 
precept  and  high  example  formed  his  character;  pursuit 
of  his  chosen  jn'ofession  thi'ough  more  yeai's  than,  per- 
ha|)s,  he  is  willing  to  own  up  to,  brought  him  the  ripe 
experience  that  makes  liis  judgment  woi'th  while;  and 
innate  courtesy  and  kindness  have  endowed  his  ))leasing 
address. 

His  engineering  experience  began  as  an  axnian.  But 
he  was  capable  of  better  things  than  clearing  a  path 
through  the  underbrush  and  making,  toting  and  driving 
stakes.  His  party  cliief  soon  found  it  out  and  varied 
the  monotony  of  existence  by  having  his  axman  rest 
himself  in  the  evenings,  making  computations,  profiles 
and  doing  other  odd  jobs  not  ordinarily  in  the  axman 
cuiTiculum. 

The  head  chainman  of  this  survey  party  was  a  moun- 
taineer who  had  worked  M^ith  surveying  parties  for  a 
long  time  and  had  acquired  rare  ability  as  a  natural 
locator  of  railroad  routes  in  rough  country.  When  he 
parted  with  young  Baldwin,  the  mountaineer  expressed 
his  pleasure  at  Baldwin's  having  ohtained  a  better  job 
and  proceeded  to  counsel  him,  saying,  "So  many  engi- 
neers fall  down  when  they  try  to  do  things  they  can't 
do;  don't  you  never  do  that  again;  don't  you  never  try 
to  be  an  axnian  again ;  don't  you  never  try  to  do  nothin" 
you  can't  do." 

Mr.  Baldwin  has  kept  that  advice.  He  has  never  tried 
to  "do  nothin'  that  he  can't  do."  He  has  been  doing 
things  that  he  could  do  and  doing  them  so  well  that  liis 
advancement  has  been  from  responsibility  to  responsi- 
bility, until  today  he  is  chief  engineer  of  the  Illinois 
Central  P.P. — and  he  has  never  had  any  pull,  nor  has 
he  made  stepping  stones  of  his  fellowmen.  His  accom- 
plished work,  wherever  he  has  been,  has  created  the  steps 
by  which  he  has  mounted  to  responsibility,  respect  and 
esteem. 

He  was  born  in  Winchester,  Ya.,  Sept.  28,  1801 — 
one  might  say  in  the  very  midst  of  the  Civil  War  country. 
His  father  was  T)r.  Robert  F.  Baldwin.  After  a  good 
elementary  education  at  the  Shenandoah  Yalley  Academy, 
Winchester,  and  at  the  Staunton  Military  Academy, 
Staunton,  Ya.,  A.  Stuart  Baldwin  started  in  1879  to  learn 
civil  engineering  with  the  engineer  cor])s  of  the  Rich- 
mond &  Allegheny  E.R.  (now  a  part  of  the  Chesapeake 
&  Ohio  Ry.). 

From  the  position  of  rodman  with  the  railway  company 
he  stepped  to  that  of  assistant  engineer  and  subsequently 
engineer  of  the  Iron  and  Steel  Works  Association  of 
Virginia.  In  1882  he  returned  to  railway  work  as  a 
draftsman  and  assistant  engineer  with  the  Baltimore  & 
Ohio  R.R.  on  the  Philadelphia  extension.  During  1885 
and  1886  he  was  principal  assistant  engineer  of  the  Mis- 
souri River  bridge  of  the  Chicago,  Milwaukee  &  St.  Paul 
Hy.,  at  Kansas  City,  Mo.  Then  for  a  time  he  was  resi- 
dent engineer  of  the  Louisville.  St.  Louis  &  Nashville 
R.R. 

♦Consulting  Engineer,  Chicago,   111. 


273 


!•:  x<;  I  N  K  i;  im  n  c    x  i-:  w  s 


Vol.  77,  No.  7 


In  IfiST  lie  l)ci;;in  I  I  Vfiii'S  of  sci'vicc  with  tlic  Loiiisxillc 
&  Xaslivillc  I.MJ.,  (Iiii'iii,u  wliicli  limt'  lie  wms  iissistaiil 
riiniiUHT  iiiid  latci-  inadmiistci'.  Tlic  Illinois  Central 
\\.\l.  (il)taiii(Ml  liis  scrvici's  in  llMH  ;is  |)i-iiici|)al  assistant 
I'n^'int'ci'.  lie  was  soon  al'tci'  iiiailr  ciiyiiictT  of  const  nic- 
lion,  and  siinc   1  !<().")  \\v  has  hccn  rliicr  cniiinccr. 

Ml'.  Baldwin  is  a  nicinht'i'  id'  ihc  Antcrican  Society  of 
Civil  i'aiii'inecrs,  \\'estei'n  Society  of  l']nii"ineers,  Chicatid 
l']ni;ini'ei's  Cluh  and  id'  the  Soidety  o\'  Cincinnati  of  \'ii'- 
oinia.  \\v  married  Miss  Maltie  i''ra/,ier.  of  Staunton, 
'\'a.,    Dec.    1!'.    ISS;!. 

I*; 

Concrete  Bridges  with  Through  Arches 

Two  reiid'orced-conci'cte  arch  hi-idncs  huilt  receidly  in 
Illinois  are  of  the  Marsh  "rainhow-ai'ch"  type,  havin<^' 
Ihi'oiigh  spans  in  which  ihe  deck  is  ahove  the  level  of  the 
sprinii,-  line,  while  its  middle  poi'tion  is  sus|)ended  from 
tlu"  arches.  One  of  tlu'se  hi'idii'es  is  over  the  Fox  River, 
near  Crvstal  Lake.  HI.,  and  the  other  is  over  the  Little 
Wahash'iJiver,  at  Carnn.  111. 

The  special  feature  of  this  ly])e  of  concrete  hrid.u'e  is 
that  it  permits  longitudinal  expansion  and  conti'action 
movements  of  the  deck  without  all'ectini;-  the  arehc^s.  This 
is  ])rovi(led  for  hv  niakinu'  the  deck  slab  independent  of 


l)rhl;^-es  were  huilt   hv   Ihe  .1.  .1.  O'llcron  Co..  of  Chicago. 

The  Crystal  liake  hrid^c  has  li\e  spans  with  a  cleai' 
distance  of  SO  ft.  between  piers.  It  carries  a  roadway 
!S  n.  wide.  The  arches  are  segmental,  with  a  rise  of 
l(i  ft.  and  a  radius  of  .")S  fl.  on  the  lower  side.  Ea(;h  rib 
is  2'-i  in.  wide,  with  a  depth  of  20  in.  at  the  crown  and 
:'.~)  in.  at  the  lloor  intersection.  'I'hey  are  spaced  IS  ft. 
iipart  in  the  clear.  'I'he  steel  reinforcement  in  each  arch 
is  a  box-lattice  girder  composed  of  four  llan<;('  an;^les 
with  lacinn"  bars  on  all  foui'  sides.  To  this  ,L!,ii'der  are 
nttachcil  the  han.nci's  (composed  (d'  fou r  an,i;les)  the  lower 
(  nds  of  which  are  connected  by  pairs  of  transverse 
anii'les  end)edded  in  the  lloorbeams.  At  the  ends  t\u) 
jircli  thrust  is  taken  bv  the  side  walls  of  the  hollow 
abutments,  but  at  the  piers  Ihe  steel  ribs  of  adjac(Mit 
spans  are  conncK-ted  so  as  to  form  a  continuous  stinictui'e. 

The  end  floorbeanis  are  buill  into  the  arch  ribs  and 
are  inte'i^'ral  with  them.  The  deck  of  each  span  is  a 
7-in.  slab,  built  inte<i'rally  with  the  intermediate  tloor- 
beams  (cari'ied  by  the  luuii^ei's),  bid  independently  of 
Ihe  end  tlooi-heams  and  abutments  (oi-  piers).  Thus  the 
slab  can  nu)ve  horizontally  without  any  elfect  \\]Hm  the 
movements  of  the  ribs.  Each  pier  consists  of  a  pair 
of  pedestals  connected  by  a  curtain  wall.^  The  abutments 
are  of  hollow'  box  form,  with   transverse  struts.     Pile 


FIG.    1.    RAINBOW-ARCH    CONCRETE:   BRIDGE   AT   GARMI,  ILL. 


ihe  arch  ribs  at  the  two  points  wdiere  its  ])lane  inter- 
sects them  and  supportino;  it  at  each  of  these  points 
upon  a  cross-c^irder  or  floorbeam  built  inteLVi'ally  with  the 
arches.  The  floor  slab  is  ])ra('tically  monolithic,  but 
lias  a  chance  to  deflect  between  the  floorbeanis,  as  there 
is  a  con.struction  joint  over  the  center  of  each  l)eam 
and  the  reinforcino-  in  the  top  of  the  slab  does  not 
e.xtend  over  the  beams,  althou<>li  the  lower  reinforcing  is 
continuous. 

The  design  is  considered  to  lie  economical  and  is  of 
])articular  advantage  where  the  headway  is  insufficient  for 
a  deck-arch  bridge  or  where  the  flood  line  approaches  to 
the  level  of  the  bridge  floor.  This  type  of  bridge  is  the 
invention  of  J.  B.  Marsh,  of  Des  ]\Ioines,  Iowa,  and  was 
|)atented  by  him  in  1912.  ITe  is  re])resented  in  Illinois 
and  other  central  states  by  the  Westcott  Engineering  Co., 
of  Chicago,  and  this  company  was  associated  with  him 
in    the   desioii    of   the   two    bridges   noted    above.      Both 


foundations  are  used,  the  ground  being  gravel  and  clay. 
This  bridge  was  built  in  1915  and  1916  and  cost  about 
.^^•30,000.    '  ' 

The  (*armi  liridge  has  three  arch  sjians  of  90  ft.  be- 
tween piers,  with  a  rise  of  18  ft.  and  a  radius  of  C)5  ft. 
-■)  in.  on  the  under  side.  It  has  an  IS-ft.  I'oadway  and 
f)-ft.  sidewalk  between  the  arches.  The  bridge  is  high, 
with  its  deck  4.']  ft.  above  tlie  bed  of  the  stream.  The 
Little  Wabash  liiver  is  subject  to  very  sudden  rises,  the 
water  level  rising  sometimes  40  ft.  in  three  days  after  a 
heavy  rain.  The  rainbow  type  of  through-arch  span  is 
of  particidar  advantage  under  such  conditions,  as  it  gives 
a  maximum  (dearance  for  the  waterway  and  does  not 
cau.se  such  obstruction  (to  drift  and  water)  as  would  be 
caused  l)y  a  deck-arch  span.  This  bridge  was  built  in 
1916  and  cost  about  $21,960. 

The  method  of  construction  of  the  rainliow-arch 
bridges  is  to  place  the  structural  steel  reinforcing  of  the 
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FIG.    3.     FALSEWORK    FOR    OARMI    BRIDGE 

ribs  first  and  coiiiiect  tliciii  i'ii;i(lly  in  placi'  witli  stmts, 
rtoorbeams  and  haii(>ers.  Tlie  forniwork  is  then  built 
around  tbe  steel  reinforcin<i-.  The  reinforcing-  for  the 
arched  ribs  is  composed  of  four  angles  laced  on  four  sides 
and  with  tlie  back  of  the  angles  placed  outward,  whicli 
gives  the  maximum  value  for  the  metal.  The  angles  can 
\)C  made  heavy  enough  to  carry  the  forms  and  the  form- 
work  of  the  bridge,  including  the  weight  of  the  concrete. 
Where  this  method  will  be  cheaper  than  to  support  the 
structure  on  piles  in  the  bed  of  the  river,  it  is  not  necessary 
to  put  in  piles  and  su])porting  falsework  at  all,  so  that 
after  the  piers  are  built  there  is  no  danger  from  floods 
washing  out  the  falsework  and  carrying  away  the  bridge 
during  construction. 

The  concrete  in  each  case  was  a  1:2:4  mix,  using 
gravel  with  a  maximum  size  of  lYi  'ii-  The  forms  were 
of  wood,  except  for  the  parapet  walls.  P\)r  these  latter, 
special  pressed-steel  forms  for  balusters  were  used  in 
combination  with  wood  forms  for  the  base  and  cap.  These 
forms  were  built  up  in  sections  to  fit  and  were  used 
repeatedly.  The  concrete  was  then  i)oured  in  place.  The 
mix  was  1:11/':  3,  with  the  coarse  aggregate  i/o   in.   in 


size,  'j'he  rail  required  no  special  treatment  or  finish 
after  the  forms  were  removed.  X^o  surface  treatment 
was  employed  to  remove  form  marks,  etc.;  but  where 
necessary  to  improve  the  a))i)earance,  the  surfaces  of  the 
arch  ribs,  posts  or  j)iers  were  rubbed  to  an  even  finish. 

The  bridges  were  designed  for  a  live-load  of  125  lb. 
per  sq.ft.  on  the  roadway  and  sidewalk,  and  the  floor 
system  for  a  "cJO-lon  road  roller,  according  to  the  standard 
specification  of  the  Illinois  State  Highway  Department. 
The  stresses  in  concrete  were  what  governed,  as  the  load 
cari'ied  l)y  the  steel  does  not  exceed   1(5, ()<M)  lb.  per  sq.in. 

The  rainbow-arch  designs  for  these  two  bridges  were 
placed  in  competition  with  the  design  prepared  by  the 
State  Highway  Department,  and  the  bids  for  these  were 
in  competition  with  those  of  contractors  bidding  on  the 
latter  designs.  In  accoi'dance  with  the  Tice  Law  in 
Illinois  the  design  had  to  meet  the  ap])roval  of  the  State 
Highway  Department  and  had  to  be  of  suflicient  strength 
to  carry  the  loading  ])rovided  for  in  the  department's 
specifications. 

\\ater  MeterN  and  Meter  Rates  in  San  Francisco,  Calif., 
liave  i)een  the  .subject  of  much  commotion  of  late.  It  appears 
that  the  Spring  Valley  Water  Co,  liegan  a  rapid  exten.sion 
of  its  meter  system  on  July  1,  1916,  with  the  intention  of 
setting  25,000  meters  on  residence  services  within  a  year. 
Subsequently,  it  began  to  bill  for  metoied  water  at  the  lates 
fixed  by  the  San  Francisco  Board  of  Supervisors  (city  council) 
on  June  29,  1915.  Since  then  the  conti'ol  of  water  rates  in 
San  Francisco  has  beeVi  vested  in  the  State  Railroad-  Commis- 
sion. Allegations  that  the  meter  rates  are  excessive  brought 
the  matter  before  the  commisison,  which  seems  to  have  held 
that  the  city  oixlinance  did  not  pi-ovide  rates  for  metei-s  on  all 
domestic  services  and  that  since  the  commission  had  not 
established  meter  rates  the  company  was  without  authority 
to  collect  such  rates  from  domestic  consumers  generally. 
The  commission  has  just  renewed  an  order,  issued  in  Novem- 
ber, directing  the  company  to  bill  consumers  at  flat  rates,  but 
to  read  the  meters  monthly  and  to  notify  customers  of  the 
leadings.  This  order  is  to  hold  until  Fel3.  1.  What  is  to 
liappen  after  that  date  is  not  clear. 
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FIG.  2.    DETAILS  OF  KAINBOW-ARCH  CONCRETE  BRIDGE  OVER   THE    FOX    RIVER   AT   CRYSTAL    LAKE,    ILL. 
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Merriman's  Hydraulics  Revised 

I»i:vii:\vi:i)  i;\    lioiiiMrr   I'l.    IloirroN* 

TREATISIO  ON  M YDKAl'LIOS— Hy  iMansfiold  Mniimaii.  M.  Am. 
Soc.  C  I'].,  with  the  assistance  of  Tliaddriis  MiTrimaii. 
M.  Am.  Suo.  (,\  K.  Ti'iith  edition,  revised.  New  York: 
John  Wilev  it  Sons,  Inc.  Clotli;  tixit  in.;  pp.  x  t  r)t;r>; 
illustrated.     $4   net. 

liiasnuu'h  as  ^lerrinian's  "Treatise  on  Hydraulics"  is 
widely  known  and  t>arlier  editions  have  l)(>en  reviewed  in 
ihis  journal  from  time  to  time,  a  complete  review  of 
the  text  will  not  now  he  attemi)ted.  The  f:;reat  advances 
in  hydraulics  since  the  puhlication  of  the  first  edition 
of  Merriman's  hook  in  1SS9  ai'c  e.\em])lified  in  sonu> 
degree  hy  the  growth  in  the  hook  itself.  At  the  ])resent 
time  there  are  at  least  seven  leading  lines  of  hydraulic 
practice,  including  water-power  development,  river  im- 
]irovement  and  navigation,  water-supply  and  jiurification, 
drainage  and  irrigation,  sewerage  and  sewage  disposal, 
naval  hydro-mechanics,  and  pumping  and  hydraulic 
machinery.  The  hydraulic  features  of  each  of  these 
subjects  receive  treatment  in  Merriman's  hook  to  the 
extent,  at  least,  that  the  salient  facts  and  jirinciples  are 
briefly  set  forth. 

As  pointed  out  hy  the  late  George  W.  Rafter  in  his 
review  of  the  eighth  edition  of  this  work  (Eugineering 
News,  June  18,  1903),  a  distinguishing  characteristic 
of  ]\Ierriman's  "Hydraulics"  is  lucidity  of  style.  In  the 
tenth  edition  the  practice  of  presenting  a  fidl  explanation 
:ind  less  pnrely  mathematical  discussion  is  carried  even 
farther  than  in  earlier  editions.  The  smooth,  lucid, 
easy  style  gives  to  the  demonstrations  of  formulas  a 
simplicit}'  and  naturalness  that  is  very  pleasing — likewise 
easily  forgotten.  The  demonstrations,  while  less  thorny 
than  those  presented  in  more  formal  mathematical 
language,  are  not  lacking  in  probative  force.  Easy  read- 
ing makes  the  book  attractive,  both  to  the  average  student 
and  to  the  practicing  engineer  who  wishes  to  brush  up 
on  a  knotty  problem  without  at  the  same  time  being 
obliged  to  refurbish  his  calculus  any  more  than  is  neces- 
sary. The  manner  in  which  the  author  has  succeeded  in 
removing  the  "demon"  from  his  demonstrations  is  largely 
by  clear  verbal  explanation  of  each  step  as  he  proceeds. 
This  has  the  effect  of  keeping  the  hydraulics  rather 
than  the  mathematics  of  the  subject  constantly  before 
the  reader. 

The  criticism  that  has  occurred  to  the  writer  in  the 
practical  use  of  several  editions  of  Merriman's  book  is 
one  common  to  many  textbooks,  in  that  it  has  been 
written  somewdiat  too  largely  from  the  idealistic  stand- 
point. The  use  of  the  term  standard  as  applied  to  weirs 
and  orifices  is  unfortunate.  Other  forms  of  orifices — 
for  example,  those  constructed  with  projierly  rounded 
edges — will  give  results  well  within  the  limits  of  accuracy 
demanded  in  practice  and  at  the  same  time  resist  ice, 
debris  and  hard  usage  much  better  than  a  so-called 
standard  orifice.     The  practicing  engineer  is  called  upon 


to  calculalr  ihc  llow  Ihrou.uii  hv<iraulic  slniclures  of 
a  wide  \aiicl\  of  foiins.  .\  young  engineer  whose  train- 
ing has  liccn  academic  ah)ng  the.se  lines  is  likely  to  be 
lloorcd  and  give  up  when  he  lii'st  encounters  a  problem 
that  looks  irregidai';  or  if  gi\cn  the  results  obtained 
in  practical  {onditions,  he  is  likely  to  condemn  them 
as  worthless. 

1^'rom  the  standpoint  of  the  use  of  the  hook  as  a  text 
llie  conditions  arc  (piite  dilfcicnt.  'I'he  textbook  sets 
I'p  principles  and  ideals  to  he  sought  after,  even  though 
they  ma\-  not  always  be  obtainable.  It  is  easier  to 
handle  th<'  dilferences  between  ideal  and  practical  con- 
ditions in   the  classroom  than   in  a  textbook. 

Among  new  features  of  the  ])resent  edition  are  the 
introduction  of  Biel's  foi'inula  for  flow  in  pipes  and 
channels,  more  modern  discussion  of  the  design  and 
practice  in  relation  to  the  so-called  Francis  type  turbines 
and  a  general  tendency  to  broader  view  and  rounding 
(lit  of  subjects  in  pure  hydraulics,  which  will  undoubted- 
ly he  found  to  overcome  in  some  degree  the  misconception 
that  might  arise  from  the  too  academical  treatment  in 
(arlier  editions. 


Management  and  Cost  Problems 

Rkvtkwkd  by  Ro.s.siter  R.  Potter* 

INDUSTRIAL  LEADERSHIP — By  H.  L.  Gantt.  [Addresses 
delivered  in  the  Page  I^octurc  Series,  191.5,  before  the 
Senior  Class  of  the  Sheffield  Scientific  School,  Yale  Uni- 
versity.] New  Haven.  Conn.:  Yale  University  Press. 
Cloth;  5xS;  in.;  pp.  xii    +    128;   fi  charts.      $1  net,  postpaid. 

THE  PREDETERMINATION  OF  TRUE  COSTS  AND  RELA- 
TIVELY TRUE  SELLING  PRICES — By  Frederic  A.  Park- 
hurst,  M.  E..  Organizing  Engineer.  New  York;  John  Wiley 
&  Sons.  (Moth;  6x9  in.;  pp.  viii  +  96;  30  iUustrations. 
$1.25  net. 

The  five  chapters  that  make  up  Mr.  Gantt's  interest- 
ing book  are  taken  fi'om  a  series  of  lectures  given  by 
h.im  Ijefore  the  senior  class  of  the  Sheffield  Scientific 
School.  The  author  expresses  the  belief  that  through 
the  observance  of  correct  principles  a  system  of  in- 
dustrialism can  l)e  develo])ed  under  the  democratic  form 
of  government  which  will  be  even  more  effective  than 
anything  possible  under  autocracy.  The  first  chapter 
sets  forth  that  proper  leadership  involves  consistent 
remuneration  of  workmen  on  a  basis  of  higher  pay  for 
more  and  better  work,  the  elimination  of  bluff  as  a  factor 
of  business  administration,  a  realization  that  business 
administration  is  simply  the  administration  of  human 
affairs  or  the  handling  of  men,  and  selection  of  industrial 
leaders  by  a  process  that  will  bring  to  the  front  individu- 
als who  are  really  i)est  ([ualified  for  such  responsibility. 

Chapter  TT,  on  training  workmen,  emphasizes  the  im- 
])ortance  of  equality  of  opportunity.  In  regard  to 
vocational  training  through  the  ]nd)lic  schools  the 
author  believes  it  preferable  for  the  state  to  assume 
responsibility  for  general  industrial  training  only,  leaving 
tlie  more  specific  training  in  a  given  vocation  to  the 
■ndustries  themselves.     In  the  latter  part  of  this  chapter 
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Mr.  (iaiitt  slides  cnsily  into  an  exposition  of  his  FaNoi-ite 
topic,  "task  work,"  whieli  is  eonlinned  in  Chapters  III 
and  IV,  dealing  respectively  with  the  principles  and 
results  of  this  system.  Chapter  \'  discusses  tlie  relation- 
ship of  production  and  sales  effort  and  makes  some 
mention  of  modern  cost-keepino-  systems.  The  author 
approves  the  plan  of  chargin<i-  to  the  profit-and-loss 
account  as  a  separate  item  the  daily  expense  for  idle 
equipment,  instead  of  spreading-  this  expense  on  the  cost 
of  the  product  and  thereby  losing  sight  of  its  true  nature. 
The  book  abounds  with  pithy  statements  of  what  are 
made  to  appear  as  self-evident  facts,  and  it  should  edify 
any  reader  interested  in  modern  industrial  developmentp. 

Cost-keeping  methods  are  discussed  in  Mr.  Parkhurst's 
book  with  particular  attention  to  their  use  for  determin- 
ing proper  selling  ])rices.  The  first  three  chapters  outline 
a  system  for  obtaining  the  information  from  which  the 
costs  are  to  be  ascertained,  including  the  losts  of  direct 
labor  and  material.  Special  emphasis  is  laid  upon 
positive  control  of  the  sources  of  information,  such  as 
workmen's  job  tickets.  Chapters  TV  and  V  take  up  the 
problem  of  indirect  costs  and  their  intelligent  distribu- 
tion. The  author  favors  a  differential  process-rate 
method  for  the  distribution  of  burden  and  agrees  with 
My.  Gantt  in  believing  that  "undistributed  burden" 
should  be  separately  charged  to  loss  and  gain. 

There  is  a  brief  chapter  on  estimating,  which  explains 
the  details  of  a  system  installed  by  the  author  for  a 
company  making  different  kinds  of  machine  tools,  dies, 
etc.,  and  finally  a  chapter  on  the  dilTerent  ways  of  ex- 
pressing the  rate  of  profit.  The  author  seems  to  prefer, 
for  general  purposes,  the  basis  of  profit  per  productive 
hour.  The  author's  general  method  of  presenting  the 
subject  is  by  showing  typical  printed  forms  and  describ- 
ing their  use  and  purpose.  The  forms  shown  apply 
especially  to  foundries  and  to  machine  shops.  The  book 
might  be  used,  by  one  previously  well  grounded  in  the 
principles  of  cost  keeping,  as  a  guide  for  arranging  the 
details  of  a  cost  system. 


Lubricating  Oils 

RkVIKWKD    HY    J()H\    .1.     Fl.ATHER* 

LUBRICATING  ENGINEERS'  HANDBOOK:  A  Reference  Book 
of  Data.  Tables  and  General  Information  for  the  Use  of 
Lubricating  Engineers,  Oil  Salesmen,  Operating  Engi- 
neers, Mill  and  Povver-Plant  Superintendents  and  Ma- 
chinery Designers — By  John  Rome  Battle,  B.  S.  in  M.  E. 
Philadelphia,  Penn.:  J.  B.  Lippincott  Co.  Cloth;  6x9  in.; 
pp.   333;   114    illustrations.      $4   net. 

This  book  has  been  written  by  a  mechanical  engineer 
who,  as  stated  in  the  preface,  has  been  associated  with 
the  oil  business  for  a  number  of  years.  Tt  consists  of 
an  exhaustive  compilation  of  useful  data  and  general 
information  relating  to  the  manufacture,  selection  and 
use  of  oils  for  lubricating  pur])oses,  with  especial  refer- 
ence to  the  needs  of  oil  salesmen,  operating  engineers, 
mill  and  power-plant  superintendents,  machine  designers, 
purchasing  agents  and  others  who  may  have  occasion  to 
use  or  select  oils  and  greases  for  lubrication. 

The  treatment  is  largely  descriptive  I'ather  than  scien- 
tifically technical ;  and  it  is  to  be  regretted  that  so  little 
space  is  devoted  to  a  most  important  part  of  the  sub- 
ject— namely,  the  <'hemistry  of  lubricants — although  the 
author  has  injected  a  lot  of  extraneous  material  that  has 
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littlc   Ix'aring  on    the   subject    of   Inbi-ication   and    ni^'i'd;. 
.\(\(\ii  to  the  bulk  of  the  volume. 

.Vinoiig  the  sul)jects  treated  are  friction,  description 
and  effect;  theory  of  lubrication;  petroleum  and  other 
lubricants  and  greases;  refining,  "cracking"  and  othei' 
])rocesses;  oil  and  grease  tests,  viscosity,  friction-testing 
machines,  steam  engines  and  turbines;  electrical-engi- 
neering data;  lubrication  of  bearings  and  steam  cylin- 
ders; the  steam-engine  indicator  and  its  use. 

The  lubrication  of  a  great  variety  of  specific  clas.se« 
of  niachiiKV  is  discussed,  and  in  nianv  cases  this  is 
accompanied  l)y  a  description  of  the  machinery  under 
consideraf ion.  This  includes  air  compressors,  automo- 
liiles,  Diesel  gas  engines,  ])aking  machinei'y.  coal  ma- 
chinery, electric  street  cars,  passenger  and  freii^bt 
elevators,  flour-mill  machincMT.  ice-maki;:g  and  refriger- 
ating machinery,  internal-combustion  iMigines  of  the 
ex])losive  ty])e,  marine  engines,  mining  machinery,  motors 
and  dynamos,  printing  machinery,  |)neumatic  tools, 
I'ailway  locomotives  and  cars,  rolling  mills,  textile  ma- 
chinery, steam  turbines,  waterwheels  and  wire  drawing. 

The  cost  of  lubrication  is  also  discussed,  and  the 
subject  of  purchase  by  specification  is  presented  all  too 
briefly.      In  this  connection  the  author  states: 

If  specifications  are  desired,  they  should  not  be  too  closely 
written.  Their  purpose  should  be  to  secure  a  satisfactory  oil 
for  fulfilling  certain  conditions,  at  the  lowest  competitive 
pi'ices,  and  should  not  be  written  with  the  view  of  excluding 
oils  made  from  crudes,  other  than  that  of  the  tested  samplr. 
An  exactly  stated  gravity,  viscosity  and  flash  will  pin  all 
bidders  to  very  narrow  limits.  Gravity  is  of  no  importance. 
Lubrication  depends  upon  viscosity  and  its  oliaracteiistic  v.a- 
riations. 

Halsey's  Handbook  Enlarged 

HANDBOOK  FOR  MACHINE  DESIGNERS.  SHOPMEN  AND 
DRAFTSMEN — By  Frederick  A.  Halsey,  B.  M.  E.,  M.  Am. 
Soc.  M.  E.  New  York:  McGraAV-Hill  Book  Co.,  Inc. 
Second  edition.  Cloth;  9x11  in.;  pp.  xii  +  561;  illustrated. 
$5  net. 

The  first  edition  of  Mr.  Halsey's  deskbook  (it  was  not 
really  a  handbook)  was  a  prize  for  all  those  mechanical 
engineers  who  delight  in  the  acquisition  of  u.seful  data  in 
convenient  form ;  and  it  was  a  working  companion  much 
appreciated  by  hundreds  of  designers.  The  second  edition, 
of  course,  is  all  that  and  more.  The  object  of  the  original 
work  was  to  rescue  from  comparative  oblivion  the  best  of 
the  vast  amount  of  data  and  suggestions  that  regularly 
appear  in  current  mechanical  journals.  When  the  first 
volume  was  printed,  the  author  not(Ml  that  the  work  was 
incomplete  and  that  he  hoped  to  fill  the  gaps  in  subse- 
quent issues. 

The  a])pearance  of  this  second  edition  testifies  to  the 
industry  of  the  author  and  his  interested  readers,  for 
some  80  topics  have  either  been  added  or  conspicuously 
expanded.  It  would  be  impossible  to  name  them  here,  but 
their  range  is  seen  from  the  following:  Thrust,  knife- 
edge  and  roller  bearings,  strength  of  s])ur  and  herring- 
bone gears,  design  of  skew  bevel  gears  and  fiiction  drives, 
capacity  of  horizontal  cylindrical  tanks,  discharge  of 
weirs,  standard  pipe  tables,  cutting  speeds  of  tools,  jiower 
consumed  by  machines,  hardness  tests,  heat-t  r(>atnient  of 
steel,  physical  properties  of  carbon  and  alloy  steels,  and 
various  new  mathematical  tables. 

Comparatively  little  has  been  dropped.  Looking  at  the 
book  as  it  stands  today,  it  is  seen  that  the  expansion  of 
the  title  to  include  shopmen  is  warranted,  though  the 
gi'eat  wealth  of  material  still  will  l)e  most  appreciated  by 
designers. 
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Textbook  on   Mining 

lvKviK\\  i)i>  i!V  (J.  M.  I>r  ri,i:ir=- 

lOLlOMENTS  OF  MINlNi;— I!y  Goornc  J.  YounR,  M.  Am.  Innt 
M.  10.  New  York:  Mt<;raw-Hill  Hook  Co.  Cloth;  tix'.i  In  " 
pp.  xlii    +    62S;  271   illustrations.      $5  net. 

The  author  stales  lliat  his  aim  has  been  to  ^ivi'  the 
reader  of  this  hook  a  eoin|)rehensive  view  of  milliner,  in 
i\eepiiig  with  this  aim  he  lias  covered  every  phase  of  the 
industry  from  prospect iuii',  thr()U<ih  Imjimul;-.  (irillim;-,  nuk 
breaking:,  transpoilatioii  and  hoisting',  mine  drainafic, 
ventihition  and  illumination,  support  of  niiiie  workings, 
open-pit  and  alluvia!  mining-,  mine  development  and 
underground  methods;  lu>  has  even  included  chajiters  on 
mine  organization  and  operation,  mine  accounting,  acci- 
dents and  miners'  diseases  and  the  examination  of  min- 
eral deposits.  In  fact,  mining  law  seems  to  be  lim  only 
matter  affecting  the  interests  ol"  miners  that  has  not  been 
presented. 

As  a  textbook  for  students  this  work  will  probably  be 
favorably  received  and  widely  used.  In  fact,  it  is  doubt- 
ful whether  any  other  book  on  mining  covers  the  subject 
in  quite  so  satisfactory  a  fashion.  It  seems  unfortunate, 
however,  that  the  discussion  of  mining  equipment  and  of 
many  types  of  mine  machinery  has  been  handled  with  such 
brevity.  The  chapter  on  transportation  and  hoisting, 
for  instance,  covers  but  12  pages,  and  practically  all  of 
the  matter  tlieie  presented  is  of  a  theoretical  nature.  The 
author  justifies  the  omissions  to  which  reference  has  just 
been  made  by  stating  that  the  publishers  contemplate 
issuing  a  separate  book  covering  the  subject  of  mine 
equipment;  but  few  instructors  or  students  will  view  with 
equanimity  the  necessity  of  using  two  textbooks  when  one 
might  have  been  made  to  serve  the  purpose  as  well. 

The  subjects  of  rock  drilling  and  breaking,  support  of 
mine  workings,  mine  development  and  underground*  meth- 
ods are  handled  especially  well,  but  one  looks  in  vain  for 
a  discussion  of  the  problems  encounterecJ  in  refining 
shafts. 

It  is  regrettable  that  data  on  costs  and  the  amount  of 
work  accomplished  under  typical  conditions  have  not  been 
made  more  complete,  and  that  where  given  the  sources 
quoted  are  often  so  old  as  to  be  almost  worthless.  For 
instance,  Dr.  Henry  ^I.  Payne,  of  New  York,  in  a  per- 
sonal letter  dated  Jan.  11,  states  that  from  his  long  ex- 
perience with  Keystone  drills  he  would  place  the  average 
rate  of  drilling  per  day  at  under  10  ft.  rather  than  10  to 
25  ft.,  as  stated  at  the  bottom  of  p.  35 ;  and  that,  on  an 
average,  it  requires  11  cu.ft.  of  water  to  move  1  cu.ft.  of 
gravel  through  sluices,  instead  of  20  cu.ft.  of  water,  as 
stated  on  p.  74.  He  also  writes,  in  referring  to  hydraulic 
mining  in  Alaska,  that  the  La  Grange  costs  during  the 
past  year  M;ere  2y2C.  per  cu.yd.,  while  the  Klondike  costs 
were  oc.  per  cu.yd.  Thi.s  is  in  strong  contrast  to  the 
figures  given  at  the  bottom  of  ]>.  37G.  He  further  says 
that  the  company  Avitli  which  he  is  connected  is  dredging 
gi-avel  in  Alaska  at  a  t^ost  of  from  14  to  15c.  per  cu.yd., 
which  is  less  than  a  third  of  the  figures  quoted  on  p.  .'584. 

Outside  of  the  features  mentioned,  the  book  is  so  sat- 
isfactory that  it  seems  undesirable  to  suggest  further 
criticisms  of  minor  details  lest  an  erroneous  impression  be 
conveyed.  However,  a  mineralogist  will  hardly  fail  to 
notice  that  the  definition  of  a  mineral,  given  on  p.  1,  will 
apply  with^qual  truth  to  native  gold  and  a  potato. 

*Dean.  Colleg-e  of  Mines  and  Engineering,  University  of 
Arizona,  Tucson,  Ariz. 


Government   Highway  Literature 

Three  recent  bulletins  of  the  Hniled  Stales  Olhct!  ol' 
Public  h'oads  and  Kiiral  I'lngineering  are  of  interest  to 
highway  engineers.  One  of  these  is  of  a  more  popular 
natui-e — "Kconomic  Surveys  of  County  Highway  Im- 
provements"— and  has  received  wide  publicity  in  the 
daily  papers  thi'oiighout  the  country.  It  purports  to  be 
"a  c()m|iilati()ii  and  analysis  of  data,  in  ei^lii  sel(!cted 
counties.  >li()\viiig  comparative  (inancial  burdens  and 
economic  benefits  resulting  from  highway  improvement 
during  a  period  ol'  years."  It  is  consciously  or  uiU'on- 
scioiisly  an  argument  for  highway  im|)rovement  and  will 
prove  of  \alue  to  popular  good-roads  orators  in  this 
capacity. 

As  the  basis  of  estimate  for  actual  highway  projects 
this  bulletin  must  be  used  with  caution.  For  instance, 
great  stress  has  been  laid  on  tlie  increase  in  farm-land 
values  on  account  of  the  impi'o\-ed  roads,  the  argument 
of  cour.>^e  being  to  show  that  all  this  increase  was  derived 
from  highway  improvement.  This  neglects  the  fact  that 
farm-land  values  have  increased  tremendously  throughout 
the  leno-th  and  breadth  of  the  country  during  the  last 
five  years,  and  this  on  account  of  the  great  increase 
in  the  selling  price  of  farm  ])roducts  and  the  general 
j)rosperity  of  the  farmer,  as  well  as  on  account  of  im- 
proved roads.  That  farms  on  the  main  roads  (which  are 
always  the  ones  first  im])roved)  should  increase  in  value 
more  and  faster  than  farms  on  hack  roads  is  a  foregone 
conclusion. 

The  elfect  of  road  improvement  on  land  values  in 
Spotsylvania  County,  A'irginia,  is  arrived  at  in  this  wise: 
A  record,  was  kept  of  the  selling  values  of  35  farms 
located  on  improved  roads.  These  show  an  average 
increase  in  five  years  of  70.2%.  To  prove  that  this 
increase  was  due  to  improved  roads  and  not  to  other 
causes,  three  farms  "'stated  by  competent  authorities  to 
lie  typical  values  on  unimproved  roads"  are  picked  out 
and  the  average  price  quoted  to  show  that  this  is  far 
below  the  average  of  the  35  farms  on  improved  roads ! 
This  is  typical  of  the  reasoning  under  this  heading 
throughout  the  booklet. 

It  has  also  been  attempted  to  show  the  effect  of  road 
improvement  on  traffic  development.  These  data  are 
based  largely  on  statistics  of  railway  freight  shipments 
to  and  from  the  several  counties,  on  field  observations  of 
average  wagon  loads  before  and  after  road  improvement, 
nnd  on  traffic  censuses  taken  infrequently  for  periods 
of  a  week  or  ten  days  at  a  time.  From  these,  tables  of 
annual  ton  mileage  and  total  saving,  on  the  basis  of 
tonnage  hauled  after  road  improvements,  have  been 
c(miputed  and  some  impressive  (igures  arrived  at,  such 
lor  instance  as  $15t),0()()  for  the  gross  annual  saving 
under  this  head  in  Spotsylvania  (Vniuty  alone.  While 
containing  much  valuable  material  for  road  economists, 
it  is  obvious  that  these  figures  are  arrived  at  by  many 
broad  assumptions  that  should  be  most  thoroughly  in- 
vestigated and  analyzed  before  applying  them  generally. 

The  description  of  how  tiie  roadwork  in  the  various 
counties  was  financed  and  the  economic  results  of  those 
methods  of  financing  form  a  valuable  and  instructive 
part  of  the  booklet,  which  on  the  whole  is  a  welcome 
addition  to  good-roads  literature.  While  it  may  fall 
short  of  being  of  any  great  practical  value  to  the 
engineer-economist,    it   is   a   beginning  along   a    line   of 
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>tudy  and  iiivostigatioii  that  all  hijilnvay  eiijiineers,  or  Tor 
that  matter  all  public-works  engineers,  will  do  well  to 
cniulale. 

The  other  two  bulletins  referred  to  in  the  opening 
paragraph  are  "Methods  for  the  Examination  of  Bitu- 
minous-Road Materials"  aiul  "Progress  Reports  of  Ex- 
l)eriments  in  Dust  Prevention  and  lioad  Preservation." 
The  first  is  a  valuable  manual  of  laboratory  practicOj  and 
the  second  an  interesting  description  of  the  present  status 
of  many  bituminous-road  experiments,  most  of  them  in 
the  South. 

Heating  and  Ventilating   Buildings 

Revikwed  I5Y  1).  I).  Kimball* 

MECHANICAL  EQUIPMENT  OF  BUILDINGS:  A  Reference 
Book  for  Engineers  and  Arohiteets — By  Louis  AUen  Hard- 
ing, B.  S..  M.  E..  M.  Am.  Soc.  M.  E. :  and  Arthur  Cutts 
"Willard,  S.  B.,  formerly  Assistant  I'rofessor  of  Mecliani- 
cal  Engineering,  George  Waslnington  University,  and  San- 
itary and  Heating  Engineer,  United  States  War  Depart- 
ment. Vol.  I:  Heating  and  Ventilating.  New  York:  John 
Wiley  &  Sons.  Leather;  7x9  in.;  pp.  615;  illustrated.  $4 
net. 

The  authors  have  ]irodu((>d  an  adniiral)le  text  and  ref- 
erence book  on  the  subject  of  heating  and  ventilation 
of  Iniildings.  It  appears  to  be  the  most  nptodate  and  com- 
plete book  yet  published  u]ioii  this  subject.  Tt  contains 
many  original  and  valuable  tables  and  charts  and  a  nnm- 
ber  of  interesting  and  helpful  manufacturers'  charts  and 
tables.     To  quote  from,  the  preface : 

The  object  of  the  authors  is  to  produce  a  reference  book 
for  engineers  and  architects  which  will  contain  sufficient 
theoretical  and  commercial  data  for  use  in  the  designing 
room,  and  at  the  same  time  serve  to  show  the  student  of  this 
subject  the  relation  between  the  theoretical  principles  in- 
volved and  their  practical   application   to  actual   problems. 

It  would  appear  that  the  second  object  of  the  book  has 
been  reached  more  fully  than  in  the  case  of  any  previous 
book  on  this  subject,  but  it  is  doubtful  if  the  book  will 
find  any  real  place  in  the  designing  room,  evidencing,  as 
it  does,  too  much  of  the  atmosphere  of  the  laboratory  and 
experimental  room  and  too  little  of  experience  in  prac- 
tical designing  and  construction  to  serve  conveniently  in 
an  architect's  or  engineer's  drafting  room. 

After  dealing  with  heat  and  its  measurement  and  with 
water,  steam  and  air,  heat  transmission,  fuels  and  com- 
bustion, the  authors  take  up  the  various  systems  of  heat- 
ting  and  elements  of  heating  plants.  Air  conditioning 
and  related  subjects  are  placed  between  hot-blast  and  ex- 
haust-steam heating.  Central-station  or  district  heating 
is  considered.  The  final  chapter  considers  equipment  cost, 
plans  and  specifications. 

While  dealing  fully  wMth  the  theory  of  the  art,  the  book 
falls  short,  as  already  stated,  on  the  ])ractical  work  of  the 
heating  and  ventilating  engineer.  The  chapter  on  "Heat 
Transmission  of  Building  Construction"  is  most  com- 
plete and  interesting  and  alone  makes  the  book  worth  its 
price.  Very  interesting  also  are  the  discussion  and  data 
on  inclosed  radiators. 

In  the  chapter  on  "Ventilation,  Air  Analysis  and  Ven- 
tilation Laws"  moi'c  cm])hasis  appears  to  be  laid  upon 
the  importance  of  humidity  than  any  scientific  data  avail- 
able would  seem  to  warrant,  while  no  mention  is  made  of 
"air  movement,"  which  recent  research  seems  to  point 
toward  as  a  most  important  factor  in  ventilation. 

Another  interesting  chapter  is  that  on  "Exhaust-Steam 
Heating."    The  steam  and  electric  load  curves  of  various 


types  of  buildings  are  valuable.  However,  the  authoi''s 
estimate  of  the  value  of  exhaust  steam  for  heating  is  none 
too  high. 

The  final  chai)ter  ("Plans,  Specifications  and  Cost  of 
Equipment")  is  much  too  brief.  Even  with  the  limitations 
noted  the  book  is  a  good  one  and  should  be  owned  by 
every  engineer  and  student  of  heating  and  ventilation. 


Population  Figures 
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ESTIMATES  OF  POPULATION  OF  THE  UNITED  STATES, 
1910-1916,  Including  Results  of  the  State  Enumerations 
Made  in  1915 — Washington,  D.  C:  Department  of  Com- 
merce, Bureau  of  the  Census.  Bulletin  133.  Paper;  9x12 
in.;  pp.  4  6. 

Besides  jjopulalion  estimates  for  the  United  States  and 
the  several  states,  figures  are  given  for  all  municipalities 
having  po])ulations  of  SOOO  or  more  on  Apr.  lo,  1910. 
Jn  the  tables  just  named  the  figures  include  for  each 
])lace  its  land  area  in  acres  on  July  1,  1915,  its  United 
States  Census  populations  on  Apr.  15,  1910,  and  June  1. 
1900,  and  population  estimates  as  of  June  1  for  each  of 
the  seven  years  from  1910  to  1916  inclusive.  In  these 
tables  the  cities  are  listed  alphabetically  by  states  ar- 
ranged in  the  same  way.  In  another  table  population 
estimates  only  for  the  seven  years  are  given  for  each 
place  of  35,000  estimated  population  or  more  in  1916. 
the  arrangement  being  from  greatest  to  least.  The  ii"- 
tercensal  state  census  figures  give  state  and  county  totals 
for  a  number  of  states  for  1915,  1905  and  1895  and 
corresponding  figures  for  places  of  5000  and  upward 
in    1915. 

W. 

Useful  Bridge  Information 

BRIDGE  MANLTAL:  Containing  General  Information  and  In- 
structions— Prepared  under  direction  of  John  H.  Lewis, 
State  Engineer.  Salem,  Ore.:  State  Highway  Commission 
Bulletin  No.  3.     Paper;  5x7  in.;  pp.  154;  illustrated. 

While  intended  primarily  for  the  use  of  the  county 
courts  in  Oregon  in  all  matters  pertaining  to  construction, 
maintenance  and  repair  of  bridges  and  culverts,  this  man- 
ual, according  to  its  preface,  has  been  prepared  for  dis- 
tribution to  various  county  roadmasters,  surveyors,  su- 
pervisors, etc.,  in  an  effort  to  standardize  somewhat  the 
practice  throughout  the  state  in  the  construction  of 
bridges  and  culverts. 

The  execution  of  the  project  is  admirable.  It  should 
be  useful  not  only  to  the  persons  named,  but  it  should 
also  be  of  great  assistance  to  bridge  engineers  everwhere. 
AYhile  of  course  there  is  much  of  purely  local  interest 
in  the  pamphlet,  the  pages  on  the  construction  and  design 
of  ])ridges  contain  matter  not  always  to  be  found  in 
standard  bridge  treatises.  For  in.^^tance,  there  are  out- 
lined the  steps  in  bridge  construction,  beginning  with  a 
selection  of  the  site,  the  survey,  the  plans  and  specifica- 
tions, letting  the  contracts,  supervision,  etc.  There  are 
many  useful  hints  on  methods  of  exploring  for  foundation 
and  instructions  as  to  features  of  general  layout. 

In  the  inspection  of  bridges  a  score  sheet  is  given  which 
indicates  all  the  items  that  should  be  investigated  in 
ordinary  bridge  inspection.  The  relative  value  of  differ- 
ent types  of  small  bridges,  estimating  curves  for  ditfer- 
ent  types  of  bridges  and  the  discussion  of  painting,  all  add 
to  the  value  of  the  text.  Finally,  there  is  a  summary  of 
bridge  legislation  in  other  states  than  Oregon,  which 
makes  the  book  of  value  elsewhere. 
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Posthumous  Edition  of  Stillnian 

ENC.INIOI'IKINC  (MIIOMISTKY:  A  Manual  of  Qiial  Mat  i\  .• 
("lifiiilral  Analysis  lOr  tlif  I'Sf  of  Studcnls,  ChrrnlHt m  and 
Knuint'or.s.  \iy  Tlionias  15.  StlUinan,  M.  St-..  I'll.  I).,  Moni- 
luT.  Aniorii-an  lOlcct  t()-( 'iHiuical  Society.  l-'ll'tli  rdllion 
IOast»)n.  I'enn.;  CluMnical  I 'nl>l  isliin^  Co.  t'lotli;  Cix'.i  In. 
pp.    vili      t     Tf.O;    U.O    ilhislralions.      Jf). 

'V\\v  (Icatli  of  Dr.  Stillin.iii.  in  Aiiyusl.  I!»i:).  Imlfr.! 
lilt'  com])!!'! ion  of  the  liflli  cilitidii  of  \\\s  well  kiinwii 
\V()rl<  (111  cniiiiicci'iii"^  clu'iiii.^t  rv.  Uiil  the  rcvi.^ioii  wm.^ 
\\v\\  under  way,  and  his  .^ons  have  now  coiniilclcd  I  he 
projccl.  'rile  woik  oil  the  whole  has  been  \(m\  well  exe- 
cuted. >o  that  the  \olunie  is  reasonahly  up  (o  date  and 
can  hardly  fail  to  hold  its  place  as  an  authoritative  man 
ual  for  the  physical  and  chemical  e.xaininatioii  of  the 
more  used  materials  of  en<iinoering. 

The  iu>w  edition  shows  drastic  rearraniicmenl.  The 
lUMV  se(pience  of  topics  is  more  loi;ical.  ])erhaps,  thoiiL;li 
that  is  (juite  secondary  in  a  hook  lar*j;ely  iised  for  specilic 
relVronco.  The  thoroniihncss  ol'  tho  rovisioii  is  obvious; 
one  can  turn  to  hardly  any  section  and  not  immediately 
sec  the  changes.  Child'  among  the  longer  discussions  re- 
maining" little  altered  are  those  on  water  and  paper  (>\- 
aminations.  Many  of  th(>  shorter  items,  of  course,  are 
lield  intact. 

There  are  extensive  additions  on  the  following  topics, 
among  others:  Determination  of  sulphur  in  coal, 
sampling  and  analysis  of  fuels,  calorific  determinations, 
s])ecifications  for  coke.  sam])ling  of  iron  ores,  specifica- 
tions for  alloys,  examination  of  portland  cement,  field 
testing  of  concrete,  laboratory  examination  of  road-mak- 
ing stones,  flue-gas  analysis,  analysis  of  combustible  gases, 
](yrometry,  analysis  of  white  pigments,  turpentine  and 
shellac. 

The  general  method  of  procedure  has  been  to  discard 
those  parts  of  the  older  edition  which  time  has  shown  to 
be  of  lesser  service.  This  condensation  allows  room  for 
the  inclusion  of  recent  developments  in  examination 
methods,  etc.  About  the  best  example  of  this  sort  of  re- 
vision is  seen  in  the  handling  of  the  old  section  on  as- 
phalt, to  allow  a  large  addition  of  material  on  bituminous 
road-making  products,  wood  paving  blocks,  creosote  oils, 
etc.  A  similar  condensation  is  marked  in  dealing  with 
the  examination  of  lubricating  oils,  where  space  has  been 
provided  to  let  in  new  notes  on  testing  of  the  most  modern 
products,  like  internal-combustion-motor  oils,  greases, 
fuel  oils,  linseed  oil,  etc. 


Steam  Engineering  Simplified 

STEAM  POWER — Bv  C.  F.  Hirshfleld,  M.  M.  E.,  Pi-ofes.soi'  of 
Power  Engineering,  and  T.  C.  Ulbricht,  M.  E..  M.  M.  E., 
Assoc.  M.  Am.  Soc.  M.  E.,  formerly  Instructor,  Department 
of  Power  Engineering,  Sibley  College,  Cornell  University. 
New  York;  John  Wiley  &  Sons.  [Wiley  Technical  Series.] 
Cloth;   5x8   in.;  pp.  viii    +    420;   232   illustrations.      $2  net. 

The  great  majority  of  attempts  to  popularize  steam- 
engineering  texts  is  marked  by  the  neglect  of  thermody- 
namics and  deeper  theory.  The  authors  of  this  little 
book  have  jumped  out  of  the  rut  and  boldly  attempted 
to  lay  bare  some  of  the  physical  concepts  of  the  imier 
details  of  steam-power  practice.  The  extent  of  their  suc- 
cess will  surprise  many  mechanical  engineers  who  have 
held  that  heavy  reliance  on  mathematics  is  essential. 

The  authors,  going  no  farther  than  algebraic  processes 
for  their  tools,  have  enabled  non-mechanicd  engineers  and 
practical  mechanics  of  limited  education  to  penetrate  as 
far  as  temperature-entropy  relations,  tlie  Rankine  cycle, 
etc.,  and  to  approach  the  theory  of  steani-turl)ine  design. 


riie\  have  sbowcil  so  iuikIi  abilit\  in  the  c.veciition  of 
this  task  that  many  teachers  will  regret  that  they  did 
not  lia\e  ihe  hardihood  to  go  one  step  farther  and  trv 
to  \i.suali/.e  entropy  it.self  for  entropy,  the  abstract, 
>lill  reinaiiis  the  hig  rock  of  di.scoiiragemenl  in  |)opular 
I  heriiiodyiiaiiiic  di.sciissions. 

The  book  opens  with  a  short  review  of  elementary 
physics  hrielh  discussing  inatler,  eiiergv,  work,  heat, 
temperature  and  power.  It  describes  tlie  properties  of 
sti'am  and  the  action  of  the  ideal  reciprocating  engine, 
leading  up  to  the  complete-  and  partial-expansion  the- 
oretical working-  cycles.  I'lntropv  diagrams  are  explained 
(entropy,  however,  remaining  an  abstract  intangible 
"property  ")  and  their  practical  employment  described. 
The  practicalities  ol'  the  real  steam  engine  arc  contrasted 
with  the  expectations  from  the  ideal;  (dfects  of  conden- 
satiitii,  compression,  clearance,  etc.,  are  noted,  and  ac- 
tual types  of  mechanical-engine  structures  are  pictured. 
The  indicator  diagram  and  its  value  liave  an  important 
place,  and  this  is  followed  by  sections  on  com])ounding. 
sli(le-\alve  gears,  on  Corliss,  poppet-valve  and  "una-flow" 
designs,  etc.  After  steam  turbines,  condensers  arc  taken 
up.  l-'uel-combustion  processes,  properties  of  fuels,  de- 
tails of  leading  types  of  furnaces  and  boilers  complete 
the  work. 

^: 
Taylor  and  Thompson  Revised 

A  TREATISE  ON  CONCRETE,  PLAIN  AND  REINFORCED: 
Materials,  Construction  and  Design  of  Concrete  and  Re- 
inforced Concrete,  with  chapters  by  R.  Feret,  William  B. 
Fuller,  Frank  P.  McKibben  and  Spencer  B.  Newberry — By 
Frederick  W.  Tayloi-  and  Sanford  E.  Thompson,  M.  Arr. 
Soc.  C.  E.,  Consulting  Engineer.  New  York:  John  Wiley  & 
Sons,  Inc.  Third  edition.  Cloth;  6x9  in.;  pp.  xx  +  885; 
262    ilustrations.      $5    net. 

The  third  edition  of  this  standard  work  on  concrete 
brings  the  discussion  of  the  material  down  to  the  end  of 
1i)l().  According  to  the  preface,  the  entire  volume  has 
been  revised  and  largely  rewritten.  The  chapter  on  rein- 
forced concrete  has  been  divided  into  three  chapters,  giv- 
ing respectively  the  theory,  tests  and  the  design.  Tn  the 
chapter  on  building  construction,  modern  details  and  the 
methods  of  handling  design  in  drafting  rooms  are  added. 
A  chapter  on  beam  bridges  has  been  written.  The  various 
revisions  in  practice  brought  about  by  the  new  specifl ca- 
tions for  cement  and  for  concrete  adopted  in  1916  are 
incorporated  in  the  book  wherever  such  incorporation  is 
accessary. 

Taylor  and  Thompson's  "Concrete"  has  a  field  all  its 
own.  It  combines  ])robably  better  than  any  other  Amer- 
ican book  a  discussion  of  material,  design  and  construc- 
tion. Being  brought  down  to  date,  it  is  now  doubly  use- 
ful. 


Minor   City-Planning  Competition 

CITY  RESIDENTIAL  LAND  DEVELOPMENT;  Competitive 
Plans  for  Subdividing  a  Typical  Quarter-Section  of  Land 
in  the  Outskirts  of  Chicago — Edited  by  Alfred  B.  Yeo- 
mans.  Landscape  Architect.  Chicago,  111.:  University  of 
Chicago  Pres.s.  Cloth:  9x12  in.;  pp.  138;  illustrated.  $3 
net;   postage   extra;   weight,   3  lb. 

Belated  though  it  is  in  publication,  this  report  on  a 
minor  city-planning  competition  held  in  1913  by  the  City 
Club,  of  Chicago,  is  a  most  interesting  and  instructive 
\olume.  Each  of  many  plans  entered  in  the  competition 
is  described  and  illustrated  by  the  competitor.  There  is 
a  brief  report  by  the  Jury  of  Award  and  a  series  of  re- 
views of  the  plans,  from  various  pens.     The  volume  will 
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repay  carel'iil  study  l)y  (■ii.^jiiiccrs,  arcliitccls.  laiidscaix' 
arcliitccts,  landowners  and  leal-cstaie  men  liavin<i  to  do 
with  the  hiyinir  out  of  city  residential  areas,  pailicularly 
Hat  areas  without  watei'  frontai^e.  The  editor  and  pub- 
lisher have  done  their  work  well. 

I*} 

Some  of  the  many  ways  an  en(2,ineer  can  help  in  giving 
public  streets  a  pleasing  appearance  are  shown  by  text  and 
views  in  a  pamphlet  entitled  "A  Civic  Duty  for  Engi- 
neers," by  S.  E.  Doane,  chief  engineer,  National  Lamp 
Works,  (Joneral  Electric  Co.,  reprinted  from  the  Journal 
of  the  Cleveland  Engineering  Society  by  the  National 
Lamp  Co.,  Cleveland,  Ohio.  The  address  given  in  the 
pamphlet  was  delivered  in  December,  11)15,  before  a  joint 
meeting  of  the  society  just  named  and  the  Cleveland  sec- 
tion of  the  American  Institute  of  Electi'ical  Engineers. 
Some  of  the  views  show  lamp  poles  and  brackets,  but 
other  street  furnishings  are  shown  as  well  as  various 
buildino's. 


NEW  PUBLICATIONS 


[So  far  as  possible  the  name  of  each  publisher  of  books  or 
pamphlets  listed  in  these  columns  is  given   in  each  entry.      If 
the   book    or   pam])hlet   is   for   sale   and   the    price   is   known   by 
the  editoi',  the   price   is  stated  in   each  entry.      Where   no   price 
is  given  it  does  not  necessarily  follow  that  the   book   or  pam- 
phlet can  be  obtained  without  cost.     Many,  but  not  all,  of  the 
pamphlets,  however,  can   be  secured  without   cost,   at   least   by 
inclosing"  postage.      Pei'sons  who  are  in  doubt  as  to  the  means 
to    be    pursued    to    obtain    copies    of    the    publications    listed    in 
these  columns  should  apply  for  information  to  the  stated  pub- 
lisher,   or   in   case   of   books   or   papers   privately   printed,    then 
to  the  author  or  other   person   indicated  in   the  notice.] 
ARKANSAS    DEPARTMENT    C:»F   STATE   LANDS.    HIGHWAYS 
AND     IMl'ROVEMENTS:     Annual     Report,     1915-16 — Little 
Rock,   Ark.:   State   Hia:hway   Commission.      Paper;    6x9   in.; 
pp.    127;   illustrated. 
THE     AMERICAN     PETROLEUM     INDUSTRY — By     Raymond 
Foss  Bacon,  Director,  and  Allen  Hamor,  Assistant  Director 
of    the    Mellon    Institute    of    Industrial     Research    of    the 
University  of   Pittsburgh.      New   Yoi-k:   McGraw-Hill   Book 
Co.,  Inc.     Cloth;  6x9  in..     Vol.  I;  pp.  x    +    446;  l.'S5   illustra- 
tions.    Special   chapters  by  F.   (x.   Clapp,   Roswell  H.   John- 
son,  J.    P.    Cappeau   and   L.   G.    Huntley.      Vol.    II;    pp   vi    + 
447-963;   173   illustrations.      $10  a  set, 
ARITHMETIC    FOR    ENGINEERS:    Including "  Simple   Algebra, 
Mensuration.   Logarithms,   Graphs  and   the   Slide   Rule — By 
Charles    B.    Clapham,    Lecturer    in     Engineering    and    Ele- 
mentary Mathematics  at   the  University   of  I.,ondon,   Gold- 
smiths'   College.      New   York:    E.    P.    Dutton    &   Co.      Cloth; 
6x9  in.;  pp.  xi    +    436;  149  illustrations.     $3  net. 
CALCULUS — By  Herman  W.  March,  Ph.D.,  and  Henry  C.  Wolff, 
Ph.D.,   Assistant   Professors  of  Mathematics.   Univei'sity  of 
Wisconsin.     New  York:  McGraw-Hill  Book  Co.,  Inc.     Cloth; 
5x8   in.;  pp.  xvi    +    360;   125   illustrations.      $2. 
CONDENSED      REPORT      OF      THE      AMERICAN      UNIFORM" 
BOILER  CODE  CONGRESS.  Washington,  D.   C,  December, 
1916,   Held  Under  the   Auspices   of  the   Industrial   Commis- 
sion  of   Ohio — Erie,   Penn.:    The   American   Uniform  Boiler 
Law  Society.     Paper;  Sxll   in.;  pp.  87. 
ELEMENTARY  CAMS — By  Franklin  DeRonde  Furman,  M.  Am. 
Soc.    M.    E.      New    York:    .Tohn    Wilev    &    Sons,    Inc.      Cloth; 
6x9   in.;   pp.   vi    +    90;    69   illustrations.      $1.25. 
ENGLISH    AND     ENGINEERING:     A     Volume    of    Essays    for 
English  Classes  in   Engineering  Schools — Edited  by  Frank 
Aydelotte,   Professor  of   English    in   tiie   Massachusetts   In- 
stitute of  Technology.     New  York:  McGraw-Hill  Book  Co., 
Inc.     Cloth;   6x9  in.;  pp.  xix    +    390.     $1.50  net. 
HARD  WATER  AND  HEALTH — By  Frank  Leslie  Rector.  B.S., 
M.D.      New   York:   A.   R.    P^Ilioft   Publishing  Co.      Reprinted 
from    the    New    Yorli    "Medical    .lournal."      Paper;    5x8    in.; 
pp.  13. 
The    author    concludes    "that    the    weight    of    authoritative 
evidence  is  in  favor  of  the  use  of  a  natural  water  containing 
a  moderate  amount   of  mineral,  at   least  enough  to  avoid   the 
flatness  in  taste  of  distilled  and  soft  waters."     A  list  of  refer- 
ences is  given. 

THE  INDUSTRIAL  AND  ARTISTIC  TECHNOLOGY  OF  PAINT 
AND  VARNISH — By  Alvah  Horton  Sabin,  M.S.,  M.  Am.  Soc. 
M.  E.  Now  York:  John  Wiley  &  Sons,  Inc.  Second  edition, 
thoroughly  revised.  Cloth;  6x9  in.;  pp.  x  +  473;  illus- 
trated.    $3.50. 

IOWA  ENGINEERING  SOCIETY— Proceedings  for  1916.  Iowa 
City,   Iowa:   The   Society.      Paper;   6x9   in.;   pp.    164.      50c. 

LABOR  DISPUTES  AND  PUBLIC  SERVICE  CORPORATIONS: 
Proceedings  of  Academy  of  Political  Science  in  the  City 
of  New  York — New  York:  Columbia  University.  Vol.  VII, 
No.  1  (January,  1917).  Paper;  6x10  in.;  pp.  Iv  +  189. 
$1.50,   paper;    $2,   cloth. 

LECTURES  ON  LEVELING:  A  Practical  Course  of  Instruction 
Adapted  for  the  Use  of  Engineering  and  Survey  Students, 
Planters,  Miners  and  Others  in  the  East — By  V.  J.  Martin, 


Assoc.  M.  In.st.  C  E.,  of  the  Pul)lic  Works  Department, 
Federated  Malay  States.  Singapore,  Straits  Settlements: 
Kelly  &  Walsh,  Ltd.  Cloth;  6x9  in.;  pp.  iv  +  131;  illus- 
trated. 

A  MANUAL  OF  FIELD  ASTRONOMY— By  Andrew  H.  Holt. 
Instructor  in  CMvil  ICnginccring  in  the  College  of  Applied 
Science  of  the  State  University  of  Iowa.  New  York:  John 
Wiley  &  Sons,  Inc.  Leather;  4x7  in.;  pp.  x  +  128;  illus- 
trated.     $1.25  net. 

MANUFACTURING  COSTS  AND  ACCOUNTS— By  A.  Hamilton 
Church.  New  York:  McGraw-Hill  Book  Co.,  Inc.  Cloth; 
6x9   in.;   pp.    viii     +    452;    139   illustr;) tions.      $5    net. 

THE  "MECHANICAL  WOltLD"  POCKET  DIARY  A.ND  YEAR 
BOOK  FOR  1917:  A  Collection  of  L'seful  Engineering 
Notes,  Rules,  Tables  and  Data.  Manchester,  England: 
Emmott  &  Co.,  Ltd.  Baltimore,  Md.:  The  Norman,  Rem- 
ington (:;o.  Cloth;  4x6  in.;  pp.  332;  87  illustrations.  40c., 
postpaid,    f!-om   Baltimoi-e    house   named. 

MONTANA  STATE  ENGINEER  AND  CAREY  LAND  ACT 
BOARD:  Report  for  1915-16 — Helena,  Mont.:  A.  W.  Mahon, 
State   Engineer.      Paper;    7x10    in.;   ])p.    94;   illustrated. 

OPERATION  OF  GAS  WORKS— By  Walter  M.  Russell,  Jan.. 
American  Institute  of  Chemical  Engineers.  New  York: 
McGraw-Hill  Book  Co.,  Inc.  Cloth;  6x9  in.;  pp.  x  +  209; 
76    ilustrations.      $2    net. 

PRINCIPLES  OF  AMERICAN  STATE  ADMINISTRATION — By 
John  Mabry  Mathews,  Ph.D.,  Assistant  Professor  of  Po- 
litical Science  in  the  University  of  Illinois.  New  York: 
D.  Appleton  &  Co.     Cloth;  6x9  in.;  pi).  xiii    +    534.    $2.50  net. 

SELLING  YOUR  SERVICES — New  York:  The  Sales  Service 
Co.     Paper;  6x8  in.;  pp.  176.     $1. 

STATE  ENGINEER  OF  IDAHO:  Report  for  1915-16 — Boise, 
Idaho:  .1.  H.  Smith,  State  Engineer.  Paper;  6x9  in.;  pp.  47; 
illustrated. 

STATE  ENGINEFJR  OF  WYOMING:  Report  for  1915-16 — 
Cheyenne,  W.vo.:  J.  B.  Ti  ue.  State  Engineer.  Also  Results 
of  Investigations  by  the  United  States  Geological  Survey 
in  cooperation  with  the  State  Engineer.  Paper;  6x9  in.; 
pp.    379;    illustrated. 

STATE  GOVERNMENT  IN  THE  UNITED  STATES — By  Arthur 
N.  Holcombe,  Assistant  Professor  of  (Jovernment  in  Har- 
vard University.  New  York:  The  Macmillan  Co.  Cloth; 
6x9   in.;    pp.   xiii    +     498.      $2.25. 

STATISTICS  OF  NEW  JERSEY  PUBLIC  UTILITIES,  1915— 
Trenton,  N.  J.:  Public  Utility  Commissioners.  Part  I. 
Paper;   6x9  in.;   pp.   80. 

STATISTICS  OF  RAILWAYS,  1905-1915 — Washington,  D.  C. : 
Bureau  of  Railway   Economics.      Paper;   6x9   in.;  pp.   57. 

SUMMARY  REPORT  OF  THE  MINES  BRANCH  OF  THE  DE- 
PARTMENT OF  MINES:  December,  1915 — Ottawa,  Ont.: 
Minister  of  Mines.  Paper;  7x10  in.;  pp.  xxiv  +  213;  illus- 
trated.    25c. 

SURFACE  SUBSIDENCE  IN  ILLINOIS— By  Louis  E.  Young. 
Bulletin  17.  Illinois  Coal  Mining  Investigations.  Prepared 
under  a  cooperative  agreement  between  the  Illinois  State 
Geological  Survey,  the  Engineering  Experiment  Station 
of  the  University  of  Illinois  and  the  United  States  Bureau 
of  Mines.  Urbana,  111.:  State  Geological  Survey.  Paper; 
6x9  in.;  pp.  112;   56  illustrations. 

SURFACE  WATER-SUPPLY  OF  THE  UNITED  STATES.  1914 
— By  Nathan  C.  Grover,  Chief  Hydraulic  Engineer.  Wash- 
ington, D.  C:  United  States  Geological  Survey.  Paper; 
6x9  in.;  illustrated.  Part  I.  North  Atlantic  Slope  Drain- 
age Basins — By  C.  C.  Covert,  C.  H.  Pierce  and  G.  C.  Stevens, 
District  Engineers.  Prepared  in  cooperation  with  the 
States  of  Maine,  Vermont,  Massachusetts  and  Ne\v  York. 
Water-supply  Paper  381.  Pp.  xxxvii  +  195.  Part  II. 
South  Atlantic  and  Eastern  Gulf  of  Mexico  Basins — By 
Guy  C.  Stevens  and  Warren  E.  Hall.  District  Engineers. 
Water-Supply  Paper  382.  Pp.  xxx  +  66.  Part  XII.  North 
Pacific  Drainage  Basins.  B.  Snake  River  Basin — By  G.  C. 
Baldwin  and  P.  F.  Henshaw,  District  Engineers.  Prepared 
in  cooperation  with  the  States  of  Idaho.  Oregon,  Nevada 
and   Washington.      Water-Supply   Paper    393.      Pp.    248. 

TABLES   AND    OTHER   DATA    FOR    ENGINEERS    AND    BUS- 
INESS   MEN — Compiled    by    Charles    E.    Ferris,    B.S.,    Pro- 
fessor  of  Mechanical    Engineering.   University   of   Tennes- 
see.     Knoxville,   Tenn.:    University   Press.      Twentieth    edi- 
tion.    Leather;  3x6  in.;  pp.  159.     50c. 
TESTS  ON  CORRUGATED  METAL  CULVERTS — Orono,  Maine: 
University     of     Maine.       Technology     Experiment     Station 
Bulletin.     Paper;  6x9  in.;  pp.   15;  illustrated. 
Gives   the   comparative   results   of  an   investigation   of  sev- 
eral corrugated  metal  culverts. 

UNITED      STATES      GOVERNMENT      SPECIFICATION      FOR 
PORTLAND   CEMENT — Washington,    D.    C. :    United    States 
Bureau     of     Standards.       Circular     No.     33,     third     edition. 
Paper;   7x10   in.;  pp.   43;   illustrated.      10c.   a  copy  from   the 
Superintendent   of   Documents. 
"This    specification,"    the    circular    states,    "is   the    result    of 
several    years'    work    of   a    Joint    Conference    representing    the 
United   States  Government,   the  American   Society  of  Civil   En- 
gineers  and    the   American    Society    for   Testing   Materials.      It 
was    adopted    by    the    United    States    Government    and    by    the 
American    Society    for   Testing   Materials,    to    become    effective 
Jan.    1,  1917." 

UNITED  STATES  RECLAMATION  SERVICE:  Report  for  1915- 
1(5 — Washington,  D.  C.  Paper;  6x9  in.;  pp.  806.  75c.  in 
cloth  or  50c.  in  paper. 
VALUATION,  DEPRECIATION  AND  THE  RATE-BASE— By 
C^arl  Ewald  Grunsky,  Eng.  D.,  M.  Am.  Soc.  C.  E. ;  assisted 
bv  Carl  l<:wald  Grunsky,  Jr.,  E.  M.,  M.  Am.  Inst.  Min.  E. 
New  York:  John  Wiley  &  Sons,  Inc.  Cloth;  6x9  in.;  pp. 
viii  4  387;  illustrated.  $4. 
THE  WEST  VIRGINIA  FLOOD  OF  AUG.  9,  1916,  AND  THE 
HEALTH  RELIEF  MEASURES — By  Mayo  Tolman.  Direc- 
tor and  (^hief  Engineer.  Division  of  Sanitary  Engineering, 
State  Department  of  Health.  Charleston,  W.  Va.  Rejirint- 
ed  from  .\nierican  Journal  of  Public  Health  (Boston, 
Mass.),  Vol.  6,  No.  10.  Paper;  7x10  in.;  pp.  1083-1086;  illus- 
trated. 
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Notes  from  Field  and  Office 


Night    work    may   be   economical     Portable   steel   buildings   easily   erected     The   army    truck    on 
the   Mexican   border     Cement    mortar   repairs   to   stonework- 
Jacketing   wood    piles 


Ni^^ht  Work   Frequently  Is  Economical 

l>v  .1.   L.    Hakuison* 

Tlu'  coniuuMits  ill  rt'uanl  to  ilic  (.'lliciciicv  of  iiiii'lil  wdi'k. 
in  /''iKiiiicrrim/  .Xi'irs.  Aiii;'.  1^.  H'lil,  and  the  notes  Uy 
llimtcr  MiDonaltl  in  the  issue  of  Oct.  2V>.  lilKi.  to.^elher 
with  some  observations  of  my  own,  lead  me  to  tliiid<  that 
the  ramili('ationt>  of  tins  ([uestion  have  not  been  xciy 
fnllv  tliought  out  by  tiie  averaj^c  t'ontractoi'.  l>ou^hly 
sj)eakin<;-,  tonti-actiny-  rosts  may  hv  dividt'd  anions  (1) 
niatoi'ials.  d)  hd)or  and  its  sni)erintendence  and  ('.\) 
plant.  Xo\\  it  will  not  be  seriously  contended  tliiit  items 
falliiiii'  in  the  lirst  elassification  are  modified  api)reeial)ly 
bv  working-  at  nii:ht.  Items  in  elassitieation  (2)  may  be. 
in  fai-t  usuallv  an',  niodihed  unfavorably  b\-  ni^ht  work 
as  ortlina)ilv  carried  on.  Here  the  average  contraetoi'  uri- 
uallv  closes  his  analysis  of  the  situation  and  asserts  the 
increased  cost  of  night  work.  However,  if  he  would  an- 
alyze the  third  cla.ssitication — his  plant  cost — he  would 
often  hnd  a  gain  that  would  more  than  ofl'set  any  neces- 
sary hibor  loss. 

Years  ago  the  writer  worked  for  a  time  in  the  East 
Pittsburgh  plant  of  the  Westinghouse  Electric  and  Man- 
ufacturing Co.  Even  then  this  plant  was  enoi-mous.  but 
it  lay  absolutely  idle  dui'ing  more  than  half  of  each  woi'k- 
ing  day.  Had  the  plant  been  only  half  as  large  and 
worked  two  shifts  instead  of  one,  the  labor  cost  would 
have  been  al)out  the  same,  but  the  plant  charges  would 
have  been  cut  about  in  two,  to  the  great  advantage  of 
the  company.  A  vivid  idea  of  what  this  may  mean  in 
dollars  and  cents  can  be  had  by  analyzing  the  annual 
re])oi't  of  any  large  industrial  company. 

It  is  ])relty  generally  admitted  that  machinery  and 
Bquipment  usually  become  functionally  obsolete  before 
they  are  worn  out.  In  other  words,  old  machines  are 
scrapped  because  new  ones  can  be  secured  to  do  their  work 
better  and  cheaper,  rather  than  because  the  old  ones  are 
actually  worn  out.  Depreciation  is  not,  therefore,  as  ac- 
curately expressed  as  a  function  of  the  number  of  hours 
work  done  by  a  machine  as  it  is  as  a  function  of  human 
progress;  and  it  is  consequently  possible  to  reason  that, 
if  one  man  gets  two  hours  of  work  out  of  a  machine 
whei'e  his  neighbor  gets 'only  one,  he  has  obtained- a  large 
advantage.  The  phenomenal  success  of  the  JFord  fac- 
torv  is,  in  no  small  degree,  based  on  this  principle.  Us- 
ually, people  talk  of  the  '%w  capitalizajiion'.' '  of '  this' 
unique  plant.  This  low  capitalization  is  of  course; a- real- 
ity, but  its  interest  for  the  contractor  lies,  in  the  fact  that 
tliere  is  probably  no  other  plant  in  the  world 'where' the 
full  capacfty  of  the  equipment  used  is  so  nearly  reached 
as  at  the  Ford  plant. 

Now  "to  come  back  to  the  (piestion  of  night  work,  it  is 
both  more  easy  to   nuiintain   a   high    labor  efficiency   in 
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nii^ht  lactor)  work  and  to  see  the  lower  plant  costs  per 
unit  of  work  done  on  two-  or  three-shift  work,  when 
f;utoi\  (diiditions  ari'  considered  than  when  oidiiiary  con- 
liact  work  is  cxaniined.  ^'et  the  same  genei'al  condi- 
tions pre\ail.  In  the  liist  place,  successful  night  work 
clepends  absolutely  on  adeipiate  light.  This  is  not  so 
much  dependent  on  the  (piantity  of  light  as  on  its  proper 
disti'ibiition.  .\  few  large  lighting  units  may  throw  more 
light  than  a  good  many  small  units;  but  if  they  ai'e 
so  |)laced  that  they  throw  hea\y  shadows,  the  work  done 
undc!'   Ilieni    is  altnost  sui'e  to  be  inefficient. 

in  the  next  place,  night  work  must  be  kept  up  so  long 
that  the  laborers  get  used  to  it.  This  is  very  impoi'tant. 
In  fact,  the  impression  that  night  woi'k  is  expensive  is 
largely  duv  to  the  high  costs  that  have  been  obtained 
dui'ing  abortive  experiments  with  it. 

Anothei'  point  of  considerable  importance  is  the  fact 
that,  for  some  reason,  contractors  usually  put  their  best 
su])erintendents  on  the  day  shift  and  their  second-rate 
men  on  the  night  shift.  'I'his  has  an  adverse  effect  on 
efficiency  in  general  and  results  in  unfair  conclusions  as 
to  labor  costs. 

When  tlie  excessive  temperature  of  the  daylight  hours 
dui'ing  the  summer  months  is  considered,  it  seems  re- 
mai'kable  that  more  effort  has  not  been  made  to  develop 
the  possibilities  of  night  work.  The  writer  can  find  no 
adequate  reason  for  it,  either  m  factory  production  or 
(m  conti'act  work,  unless  it  be  the  natural  preference  of 
all  noiMual  human  beings  for  daylight  work.  However, 
plant  and  equipment  are  becoming  a  larger  and  larger 
percentage  of  the  unit  costs  of  the  finished  product,  in 
both  factory  and  field  production,  and  unit  costs  can  be 
reduced  in  no  other  way  so  easily  as  by  making  the  rate 
of  actual  useful  wear  on  the  plant  at  least  keep  up  with 
the  rate  of  functional  depreciation.  At  present  this  can 
be  done  only  by  working  two  or  more  shifts. 

Xot  so  long  ago  railroads  of  America  ran  only  during 
the  daylight  hours.  But  where  is  the  railroad  in  America 
today  that  could  stop  running  at  night  and  pay  divi- 
di-nds?  The  increased  capital  cost  that  Avould  be  required 
to  handle  the  present  railroad  business  Ijetween  sunrise 
and  sunset  would  be  tremendous.  In  the  Pliilippine 
Islands  an  English  concern  has  been  running  a  railroad 
on  the  daylight  plan.  Its  president  told  the  writer  not 
long  ago  that  he  guessed  the  I'oad  would  have  to  be  double- 
tracked  before  it  could  ])ay  dividends!  We  smile  over 
such  antediluvian  ideas — yet  nuuiy  of  our  American  fac- 
tories and  most  of  our  contractors  are  planning  to  dou- 
ble-track their  plants  rather  than  doublc-sJiifl  their  pres- 
ent equipment.  The  railroads  have  stood  up  nicely  un- 
der the  "lower  labor  efficiency"  of  night  work,  and  so  has 
the  Ford  plant.  And  so  could  every  contractor  who  has 
more  work  than  ecpn])nu'nt.  if  he  would  give  the  matter 
his  careful  attention. 
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Erecting  a  Portable  Steel  Building 

Biiildiri^i's  of  section;!!  coiislriuf  inn.  as  shown  in  the 
acconipanviii',''  \ii'\v.  arc  hcin;^'  used  for  sinictiires  of  vai'i- 
ous  sizes  and  purposes.  The  steel  frames  support  the 
roof  trusses,  and  Ix'tween  them  ai-c  fitted  side  sections 
or  panels  H  ft.  h)n<j-  and  S  to  IS  ft.  high,  'ilie  panels 
niav  be  solid  or  filled  with  windows.    The  ends,  doors  and 


SECTK  )XAL  STEEL  BUILDING 

other  parts  are  niad(>  in  the  same  way.  The  framing  is 
of  lieavy  steel  angles,  and  coi'rugated  painted  sheets  are 
used  foi"  the  sides  and  j'oof.  Kneehraees  connect  the 
trusses  and  side  jiosts,  and  hoi'izontal  braces  stiffen  the 
corners.  Diagonal  bracing  is  fitted  in  some  of  tlie  side 
panel's.  For  foundries,  etc.,  a  nu)nitor  roof  is  added  to 
])rovide  ventilation.  The  parts  are  put  together  with 
bolts  and  clips,  the  only  tools  re(piired  being  hammers, 
drift  pins  and  Avrenches. 

This  construction  is  being  em])loyed  for  botli  temporary 
(or  portable)  and  pei'nuuient  buildings  for  railway  and 
manufacturing  purposes,  such  as  section  and  toolhouses, 
machine  shops  and  car-rej)air  shops,  and  especially  for 
pumphouses,  power  houses,  etc.,  in  the  oil  fields  and  oil 
refineries.  The  view  shows  a  shop  building  24:  ft.  wide, 
with  the  trusses  braced  between  the  side  posts.  These 
sectional  buildings  are  manufactured  l)y  the  Steel  Fabri- 
cating Co.,  of  Chicago,  111. 

Lessons  from  the  Army  Motor  Trucks 
on  the  Mexican  Border 

By  C.  F.  Hakuington* 

The  very  extensive  use  of  motor  ti'iu'ks  by  the  United 
Slates  Army  on  the  Mexican  border  in  lOKJ  gives  sev- 
eral lessons  in  the  adaptation  of  jiowa-r  vehicles  to  mili- 
tary transportation  service  under  trying  conditions.  The 
writer  had  a  chance  to  watch  the  trucks  and  lepoi'ts  a 
couple  of  these  lessons  here — (  1  )  on  getting  past  bad 
spots  in  the  roads,  and  (2)  on  the  strain  upon  drivers. 
The  trucks  are  driven  and  cared  for  mostly  by  civilian 
drivers,  but  there  ai'e  a  I'vw  enlisted  men  in  this  service. 

'^Fi'uck  I'on'panies  ha\('  bi'cii  organized  consisting  of 
about  (')()  tiucks  each,  with  one  driver  to  a  ti'uck,  an<1  they 
are  stationed  at  dilferent  bases.  The  function  of  tlu^se 
truck  companies  is  to  cariT  supplies  to  the  outlying  bodies 
of  men,  aiul  in  some  cases  to  carry  th(>  men  themselves. 
The  system  undei'  which  these  trucks  are  handled  is 
very  complete,  and  in   Mexico  they  make  their  trips  wnth 
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ain'ost  I'ailroad  regularity.  The  lu'^i  make  two  or  tiiree 
I  lips  into  .Mexico,  take  a  day  to  go  over  their  engine, 
and  then  they  have  a  day  or  two  to  themselves. 

The  trucks  used  are  of  different  makes  and  include 
rear-wheel  chain-drive  and  foui'-wheel-drive  equipment. 
This  last-nanu'd  type  of  truck  is  powerful  and  can  carry 
a  Ncry  heavy  load  oxci-  lougli  country,  but  without  any 
load  it  seems  too  light  for  towing.  'I'his  iiuiy  be  shown 
by  citing  one  instance.  There  was  about  a  mile  of  road 
under  constriu-tion  at  one  point  between  Kl  Paso,  Tex., 
and  Las  Cruces,  N.  M.,  and  here  the  trucks  were  compelled 
to  turn  oir  info  the  sand.  They  had  to  plow  lliro\igh 
soft  sand  and  adobe  dii't  sometimes  hub  deep;  in  wet 
weather  they  had  slippery  places  and  heavy  adobe  mud  to 
contend  with.  A  good  many  of  the  trucks  were  stuck 
here  eveiT  time  they  passed  through,  and  other  tnu-ks 
were  called  u|)on  to  pull  them  out.  To  my  observation 
the  rear-wheel-drive  trucks  proved  more  successful  in 
such  emergencies.  The  four-wheel-drive  truck  seemed 
too  light  to  utilize  the  ])ower  it  had.  It  would  appear 
that  each  com])any  might  well  have  a  heavy  tractor  to  tow 
the  trucks  ])ast  bad  sjxjts — saving  time  and  wear  on 
equipment. 

'^i''he  road  maintenance  is  a  big  ])roblem  on  the  Mexican 
bolder.  The  soil,  of  course,  is  \('ry  soft  and  sandy,  and 
the  army  engineers  have  made  only  temporary  loads. 
\\"]ih  over  2()()  heavy  trucks  i)assing  daily  the  roads  arc 
quickly  worn  out. 

While  the  wear  and  tear  on  the  trucks  can  he  car-d  for 
at  the  service  stations,  a  worse  trouble  is  the  ed'ect  of  the 
hard  riding  on  the  men.  Drivers  are  (ontinually  being 
treated  for  internal  injuries.  In  one  instance  an  army 
officer  who  had  gone  into  Mexico  in  his  own  car  (which 
broke  down)  had  to  ride  back  on  a  truck  to  Columbus. 
He  was  about  ;5.5  years  old  and  in  good  physical  condition. 
But  when  he  reached  Columbus,  he  had  to  be  taken  to  the 
hospital.  The  comfort  of  the  men  should  be  looked 
after  more  in  the  designing  of  the  truck  than  it  now  is. 
The  important  tilings  in  the  eyes  of  the  designer  are 
])()wer  and  cajjacity,  and  the  comfort  of  the  driver  is  too 
little  thought  of. 

Cement-Mortar  Repairs    to    Stonework 

By  .1.  S.  LiNDs.w* 

The   Sedgwick    County   courthouse    in    Wichita,    Kan.. 

erectecl  about  -^O  years  ago,  has  shown  raj)id  deterioi'ation 

during   the    past   two   or   three   years.      It   was    built   of 

Sawley  County   (Kan.)   slon(\  which  is  quite  soft.     Last 
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STONEWORK  PARTIALLY  FACED  WITH  CEMENT 
MORTAR 
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siimmor  W.  F.  Mi(';ilu\  ;i  Ininl  i(tii(r;U'l<tr.  I'liccd  mikI  ic- 
pjiircd  with  (•ciiicnl  iniiil;ii'  ;ill  llic  s1i'|k  inid  dlhri-  wmii 
|);irts  ol'  iln"  yrouiid  llooi'  o\'  the  Imildinj;-,  iiiid  phiiis  nvv 
luMii^-  miidc   for  siii-riK'in.i;'  llic  entire*  l)iiildin;^  next   yciir. 

Tlu'  c'onlnu'toi'  sclcrtcd  liii;li->ir;id('  lumhcr  \'ny  forms. 
I'lic  work  doiU'  liisl  summer  was  not  I'lir  enoii;;li  iil)ov(' 
Ilic  ground  to  I'cMider  il  impossiMc  to  l)r;uc  Ilic  loims 
from  ilu'  j^ro'iVid  or  from  pi'ojcrt  ions  on  the  Iniildin^'. 
Forms,  Imill  of  linislicd  'i-in.  UnnUcr.  were  made  up 
romph'tc  l>v  the  planing  mill.  No  form  marks  were  al- 
lowed to  show. 

In  preparinii"  tln>  stoiu'woi'k  the  lirst  operation  was  to 
elean  it  with  a  wirt"  lu'usli.  Afterward  it  was  liioronuhly 
soaked  hv  a  sti'eam  of  water  from  a  liose.  11  was  then 
gi\-en  a  neat  ei'menl  wash,  put  on  with  a  hrush.  The 
forms  were  next  erected,  and  a  l-in.  layer  of  1  :  :!  cement- 
sand  mortar  was  ai)plied  (piite  wet,  hy  means  of  a  hrush. 
Neat  coniont  finish  was  given  to  all  the  woi-k  in  similar 
manner.     The  to])  of  the  steps  was  tamped  and  trow(>led. 

'Die  mortar,  which  was  laid  on  only  when  the  work 
was  shaded  as  much  as  j)()ssihle,  was  immediately  cov- 
ered and  was  k(>pt  dam])  and  cool :  forms  wore  removed 
after  21  hr.  Xo  dilhculty  was  e.\})erieneed  in  getting  a 
hond  hetween  stone  and  concrete. 

Sand  was  availahle  costing  i')c.  per  yd.  on  the  woi'k. 
Cement  cost  40c.  (at  the  rate  of  ^gl^c.  jier  sack)  on 
the  work.  Two  men  were  em])loyed,  one  receiving  $.") 
i3er  day;  his  hel])er  was  ])aid  $1.7r).  These  two  placed 
8  s(|.yd.  ]ier  day.  Exclusive  of  form  costs,  it  is  cah-u- 
lated  that  the  work  was  done  for  ahout  80  to  !»0c.  ])er 
sq.vd.  'I'he  cost  will  he  considerahly  increased  as  soon 
as  the  work  is  carried  farther  ahove  the  ground. 

Ohio  County  Paving  Job  Presents  Some 
Unusual  Construction  Features 

The  asphalt  paving  of  Euclid  Ave.  through  East  Cleve- 
land, Ohio,  during  the  season  of  IDKh  involved  some 
unusual  construction  features.  The  work  was  in  two 
parts  and  was  done  by  two  contractors  emi:>loying  differ- 
ent types  of  the  same  asphalt  plant.  The  length  of  the 
work  was  2.6-i  mi. 

The  street  is  86  ft.  wide  between  l)uilding  lines  and  rA 
ft.  between  curbs,  with  a  central  strip  of  19  ft.  occupied 
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PIG.   1.     METHOD  OP  PAVING  OUTSIDE  THE  CAR  TRACKS, 
EAST    CLEVELAND 

by  the  street-railway  tracks.  The  refusal  of  the  street- 
railway  company  to  relay  its  tracks  to  conform  to  the 
new  grade  of  the  street  made  special  construction  neces- 
sary. 

The  paving  consists  of  an  8-in.  concrete  base,  a  l-in. 
as])haltic  close  binder  course  and  a  2-in.  top  course  of 


slice!  a.-pliall  with  port  land-cement  tiller.  'I'lie  concrete  is 
;i  l:2t^. :")  nii\,  with  coai'sc!  aggregate  of  '/|  in.  to  '^l/. 
in.  The  curhs  are  of  iJerea  slone,  r)\20  in.,  S(!t  on  a  bed 
of  ciiidei's  or  gravel  in  which  a    l-in.  tile  drain  is  laid. 

Instead  of  extending  the  concrete  base  to  tlu;  tracks,  as 
in  till'  oi'iginal  design,  it  was  extended  only  ITl/ii  ft.  from 
cich  (uil)  (oi-  to  within  ahnul  'I  ft.  (»f  the  nearest 
rail )  and  ended  in  a  !)-in.  header  or  supporting  wall  i;5  in. 
deep  helow  the  suhgrade.     On  the  v^V^c.  of  this  was  built 


FIG.     2.     PORTABLE     ASPHALT     PLANT     WITH     MOTOR 
TRUCKS  FOR  DI.STRIBUTIN;!  THE  MATPriAL 

a  concrete  curb  (i  in.  widi'  and  ;)  in.  high,  its  toj)  being 
Hush  with  the  surface  of  the  asphalt.  The  top  finish  of 
this  curb,  to  a  depth  of  2  in.,  was  made  with  a  1:1:2 
mix,  in  which  crushed  granite  was  used  as  the  coarse  ag- 
gregate. It  is  anticipated  that  this  part  of  the  curb  will 
be  cut  off  flush  with  the  base  when  the  pavement  is  ex- 
tended to  the  car  tracks. 

The  track  space  hetween  these  headers  is  paved  tem- 
porarily with  brick,  having  a  mastic  filler.  On  each  side 
this  brick  paving  is'  sloped  from  the  uniform  grade  of  the 
header  curb  to  the  varying  level  of  the  heads  of  the  outer 
rails,  which  is  as  much  as  8  in.  above  and  below  the  street 
grade.     This  makes  an  unsightly  appearance. 

On  account  of  the  narrow  width  of  the  paved  driveway, 
17^  ft.,  and  the  impossibility  of  working  across  the 
full  width  of  the  street,  neither  of  the  contractors  was 
able  to  roll  the  surface  transversely.  The  necessity  of  in- 
terrupting the  work  at  cross-streets,  in  order  to  main- 
tain some  of  the  latter  open  for  tratlfic,  also  hindered  sys- 
tematic progress. 

The  western  half  of  the  work,  1.29  mi.,  was  done  by  the 
Cleveland  Trinidad  Paving  Co.  This  company  used 
Bermudez  Lake  asphalt  and  prepared  it  in  a  Cummer  sta- 
tionary plant  equipped  with  a  drier  heated  by  oil  fuel. 
The  material  was  distributed  on  the  street  by  motor 
trucks,  the  haul  l^eing  from  5  to  7  mi.  The  company's 
asphalt-surfacing  force  was  composed  as  follows:  One 
foreman,  two  roller  men,  four  rakers,  two  tampers,  one 
smoother,  two  dumpers,  six  shovelers  and  two  laborers. 
On  account  of  traffic  conditions  it  was  impracticable  to 
com])lete  the  surfacing  at  one  move,  but  this  gang  had  to 
move  to  different  parts  of  the  work  at  five  different  times, 
which  added  to  the  expense.  Nevertheless,  with  8-hr. 
shifts  this  company  averaged  3600  sq.yd.  of  l-in.  close 
binder  and  1800  sq.yd.  of  2-in.  surface  per  day. 

The  eastern  half  of  the  work  was  done  by  Pace  Broth- 
ers, of  Cleveland,  who  used  Aztec  asphalt.  Their  ma- 
terial, which  was  prepared  in  a  Cummer  portable  ])1ant 
of  1800  yd.   capacity,  installed  about  a  mile  from  tlie 
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center  of  the  work,  \v;is  distfihiilcd  by  motoi-  trucks.  With 
this  plant  tlic  a\('ra<i:e  output  per  S-lw.  day  was  ;500() 
sq.yd.  of  binder  and  1500  sq.yd.  of  t()|)  surfacin<i;,  while 
the  maximum  outputs  were  ;^")50  and  1750  sq.yd.  re- 
spectively. This  plant  liad  a  new  type  of  sand  drier  that 
proved  successful  in  handling  fine  and  wet  sand.  Fig.  2 
is  a  view  of  the  ])lant. 

Each  contractor  used  a  Foote  mixer  for  the  concrete, 
and  each  had  two  rollers  for  finishing  the  asjihalt  sur- 
face. The  coiUTcte  mixer  enijjloycd  by  Pace  Urotliers 
was  equip])od  with  a  Jones  distributor,  which  is  said  to 
have  greatly  impro\ed  the  character  of  the  work,  while 
at  the  same  time  it  reduced  the  labor  of  shai)iiig  the 
foundation. 

The  work  was  done  under  the  direction  of  1).  .Moomaw, 
County  lioad  Engineer,  Cleveland,  Ohio. 

:^: 

Special  Forms  for  Jacketing  Wood 

Piles  with  Concrete 

A  system  of  wood-piU'  protection  fi'om  marine  borers 
by  the  use  of  conci'cte  casing  has  been  devised  by  A. 
Neubert,  a  master  diver  of  Oakland,  Calif.  The  system 
of  unit  concrete  forms  for  incasing  piles  above  and  Ite- 
low  water,  upon  which  the  method  of  protection  depends, 
has  been  patented  by  Mr.  Neubert. 

'J'hese  forms  are  made  in  units  of  stock-size  lumber. 
Standard  machine  bolts  are  used  for  attaching  the  cross- 


FIG.  1.     NEUBERT  SYSTEM  OF  ENCASING  WOOD  PILES 
IN  CONCRETE  SHELLS 

pieces  to  the  side  mend)crs.  as  shown  in  Fig.  1.  and  SOd. 
nails  bent  over  at  the  top  serve  to  connect  the  units  to- 
gether as  pins  through  the  crosspieces.  The  edges  of 
the  side-form  units  are  beveled  and  are  drawn  together 
by  twisting  the  pins,  which  work  eccentrically  in  the  holes 
in  the  crosspieces.  These  crosspieces  or  hoops  are  placed 
every  vertical  foot.  The  completed  forms  are  hexagonal 
or  octagonal  in  cross-section  and  can  be  erected  at  any 
angle  in  order  to  inclose  batter  piles. 

The  equipment  for  a  single  concreting  gang  consists 
of  120  lin.ft.  of  forms,  which  is  enough  to  allow  the  con- 
crete to  set  for  24  lir.     Three  flatboats  capable  of  car- 


rying 1  ',-{.  (11. yd.  each  of  concrete  aggregate,  a  scow  for 
Avalcr,  with  a  deck  for  use  as  a  concrete-mixing  platform, 
two  i-afts  for  carrying  the  forms,  and  one  snudl  flat- 
bottomed  rowboat  complete  the  equipment.  Tlie  work- 
ing force  consists  of  a  foreman,  two  men  to  place  con- 
crete and  erect  the  forms,  and  four  men  to  mix  and  pour 
the  concrete.  This  outUt,  it  is  claimed,  will  place  on  an 
a\(Mage  of  40  lin.ft.  of  concrete-pile  casing  per  day.  The 
A\-oi-k  can  be  organized  into  any  nundjer  of  gangs  of  this 
size. 

'I'lic  accompanying  illustration.  Fig.  2,  shows  the  ])ile- 
trestle  approach  of  the  Coos  Bay  bridge  of  the  Willanu^tte 


PIG.   2.    WILLAMETTE   PACIFIC  R.R.   BRIDGE   OVER 
COOS  BAY,  OREGON 

Pacific  E.T?.,  protected  by  the  Neubert  system.  The  un- 
derwater sections  were  placed  by  a  diver.  These  forms 
gave  an  octagonal  shell  of  concrete  8  in.  thick  around 
each  pile.  A  reinforcement  of  wire  mesh  was  also  wt^ed, 
])laccd  near  the  outside  of  the  shell  of  concrete.  This 
wire  netting  was  held  in  place  by  nails  and  spikes  driven 
into  the  piles.  The  pile  casings  of  the  three  or  four 
l)ents  nearest  the  bridge  average  37  ft.  in  length.  Cross- 
braces  and  diagonal  braces  up  to  6  ft.  above  tide  level 
were  included  in  the  concrete  casing,  using  the  same 
system  of  forms. 

Comparison  of  Horse  and  Motor- 
Truck  Hauling  in  Pennsylvania 

liv  G.   F.  Ali)i;i!s()x* 

There  has  bccMi  an  excellent  chance  during  a  year  past 
to  conipai'c  Icani  and  motor-truck  haulage  of  road  mate- 
rials in  the  service  of  Longwood,  Inc.,  of  Kennett  Square, 
Perm.,  a  concei'n  operating  a  50()-acre  estate  in  Chester 
County.  The  cost  ])er  ton-mile  has  been  23.8c.  for  teams 
and   Ki.oc.    for  ti'ucks. 

In  addition  to  the  construction  work  about  a  large 
estate,  the  corporation  repairs  and  maintains  10  mi.  of 
macadam  roads  and  from  time  to  time  constructs  new 
sections.  William  M.  Francis,  of  Wilmington,  Del.,  is 
superintendent,  and  the  writer,  acting  in  a  subordinate 
capacity,  comes  in  direct  contact  with  the  details  of  the 
work.  The  subject  matter  herein  is  the  result  of  his 
own  personal  observation  and  collection  of  data. 

Considerable  (piantities  of  crushed  stone  and  screen- 
ings have  to  be  handled  in  the  course  of  a  year,  so  that 


*Kennett  Square,   Penn. 
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oioiioniiciil  hiuilii^^f  is  im|)()rtant.  A  2'/|-toii  stiiiuliird 
c'liMssis  ( Antociir)  \v;is  hou^lit  and  (itlod  willi  a  special 
body  with  a  itowcr  dump  aiul  driver's  eali.  The  oiillll 
<'Ost.  $'^M(10.  l>oth  ti\i(k  and  teams  have  hei'ii  usv{\  in 
hauliii<;-  llie  same  materials. 

Daily  reeord  sheets  >iive  an  exaet  aeeoimt  of  the  truck's 
op(M"atioiis.  I*]acli  day  tlu^  driver  turns  in  a  sheet  pi-op- 
erly  lilled  out.  A  hulunetei-  i'ec(ii-(|s  the  dailv  mileage. 
.V   typical   siu'ct  shows   tlu'    rollowiut^   iti'Uis: 

Dato Nov.     17,     1916 

Milos  ( nivolod 77 

Niiniln'r  loads  haulod II 

Matciijil    haid(<d     Crushed    stone 

G.'isolinc  iispd,  nal        |0J 

C.vliiid<'r  oil  used,  pints 5 

Distiibulion  of  tunc 5  hr.,  job  54-d;   5  hr.,  jol)    I8-E-.I 

H(-inai'ks M  loads  of  stone  hauled  from  bins  at  Mcndcnlinll 

Driver Hevan 

The  truck  ran  13,000  mi.  the  first  yeai'.  During-  that 
time  the  repair  hill  was  very  small ;  there  \vei'(»  only  minor 
breakdowns,  makiii<;-  this  item  $30.  For  depi'cciation, 
35%  of  the  first  cost  was  allowed;  this,  of  course,  was 
only  an  estimate  that,  at  the  end  of  the  year,  seemed 
to  be  ample.  The  fixed  chai\ii'es  and  cost  of  repaii's  on 
the  truck  for  the  entire  vear  were  as  follows: 


Deyireeiation. . . . 
Interest,  at  4%. 

Repairs 

Insurance 


Total .  . 

Total  per  mile. 


$523  00 
84  00 
20  GO 
25.00 

$654  00 
0  055 


.  The  following  data  Avei(>  obtained  from  an  average  of 
the  record  sheets  for  the  whole  year: 


Average  daily  mileage 

Average  daily  consumption  of  gasoline,  gal. 

Average  miles  per  gallon  of  gasoline 

Average  daily  consumption  of  oil,  gal 

Average  miles  per  gallon  of  oil 

Average  length  of  haul,  miles 

Average  number  of  loads  per  day 

Average  number  of  tons  per  day 

Average  number  of  ton-miles  per  day 

Cost  of  Operating  Truck  One  Day: 
Repairs  and  fixed  charges  ($0.  055  X  66.  2) . 

Driver 

Gasoline  ( lOj  gal.  at  20c.) 

Oil  (i  gal.  at  45c.) 


Total $9  09 

Cost  per  ton-mile 0.165 

The  teams  that  were  used  for  hauling  similar  mate- 
rial were  hired  at  $5  per  10-hr.  day.  This  amount  in- 
cluded the  driver's  wages.  The  teams  were  closely  ob- 
served, and  it  was  determined  that  the  best  results  were 
obtained  when  a  load  of  about  3500  lb.  was  liauled.  A 
team  doing  a  good  day's  work  hauls  four  such  loads  a 
distance  of  3  mi.  in  10  hr.,  or  the  team  is  credited  with 
31  ton-miles  per  day.  Hence,  at  50c.  per  hr.,  the  cost 
per  ton-mile  to  haul  the  same  material  by  teams  amounts 
to  33.8c. 

As  is  evident  from  the  foregoing  figures,  it  is  73c. 
cheaper  per  ton-mile  to  haul  with  the  truck  than  it  is  to 
haul  with  teams.  Last  year  the  truck  hauled  a  little 
over  13,500  ton-miles;  or  the  total  saved  by  the  use  of 
the  truck  was  $985.50,  which  is  almost  half  the  cost  of 
a  new  truck. 

The  low  cost  of  operation  of  the  truck  per  ton-mile 
and  its  decided  economy  over  team  hire  for  this  kind  of 
work  seem  to  be  due  in  large  part  to  the  fact  that  it  is 
exactly  suited  to  its  work.  On  the  long  hauls,  because  of 
its  speed,  it  outdistances  the  teams.  Its  greatest  radius 
of  operation  per  10-hr.  day  is  33  mi.,  whereas  the  team 
can  never  get  more  than  12  mi.  from  home.  The  auto- 
matic dumping  and  quick  return  to  the  storage  bins  or 
cars  make  the  truck  especially  desirable  for  the  shorter 
hauls. 


FINE  AGGREGATE 
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■I'lu'  <'oi«i<  «l'  'I'.-ir  I'MIUt  r<ir  a  brick  pavcinoiit  on  Ionia  Ave, 
•  ii.iiKl  Uaiiiils,  Mich.,  is  Kiveii  in  tin-  acconipanyinK  table.  The 
tai-  ii.sod  wa.s  the  IJarrott  Manufacturing  Co.'s  special  coal-tar 
p;ivinK  Jiitch,  bavins  a  .specific  Kiavity  of  1.29  and  a  mellinK' 
point  of  1-0"  \'\  TliiH  waH  heated  in  kettles  to  about  275". 
11  was  mixed  with  sand  (60%  of  which  passed  a  .'10-niesh 
screen)  that  had  been  heated  by  means  of  a  Rapid  Mixer  Co.'s 
special  sand-dry inf?  machine  to  a  tompeiature  of  about  350°  F. 
One  bucketful  of  hot  tar  and  one  bucketful  of  hot  sand  were 
placed  III  an  ordinary  wheelbarrow  and  thoroughly  mixed  by 
means  of  hoes.  The  mixture  was  pouiod  from  the  wheelliar- 
rows  on  the  brick  i)avemcnt  and  was  (juic'kly  worked  into  the 
joints  by  the  use  of  squee^^ees.  The  joints  were  filled  to  the 
top,  an<l  a  thin  coat  was  left  on  the  surface*  of  the  brick.  The 
surface  was  then  covered  with  a  very  light  coat  of  torpedo 
sand  and  the  street  opened  for  tiairic.  The  pavement  was  laid 
by  the  Carpenter  Construction  Co.,  of  Grand  Rapids,  Mich. 
The  bid  for  Metropolitan  paving'  brick,   including  IVi-in.  sand 


SPECIAL   SAND-DRYING   MACHINE   USED   TO   HEAT   SAND 
■     TO   350°    BEFORE   MIXING   WITH   PITCH 

cushion  and  tar  fillei',  was  $1.40  per  sq.yd.  Mr.  Carpenter 
furnished  the  following  figures  relative  to  the  cost  of  the 
tiller: 

Cost  of  paving  pitch 

Cost  of  unloading  pitch 

Cost  of  sand  ( 20  loads  at  $  1 .  50) 

Cost  of  kerosene  (for  sand-drying  machine) .'. 

Rent  for  sand-drying  niachme 

Cost  of  labor 

Cost  of  wood  and  coal 


Total  cost 

Total  square  yards  of  pavement 

Average  cost  per  square  yard 

The  average  cost  per  square  yard  could  be  reduced  to 
about  15c.  with  sufficient  kettle  capacity.  The  men  on  this 
particular  job  spent  considerable  time  waiting  for  the  tar  to 
heat. 

A    Cliesip    Machine    for    (iittiuK    "Warreiiite"    Pavement    was 

recently  described  by  M.  E.  Starks,  of  Bridgeport,  Conn., 
Track  Superintendent  of  the  Connecticut  Co.,  before  a  meeting 
of  the  local  company  section  of  the  American  Electric  Rail- 
way Association,  as  reported  in  the  January  issue  of  "Aera," 
the  association  organ.  The  machine  was  devised  by  Mr.  Starks 
and  W.  F.  McCoy,  master  mechanic,  and  cost  about  $125.  It 
consisted  of  a  20-in.  cutter  wrheel  carried  in  a  heavy  iron 
frame  hinged  to  the  side  of  a  single-truck  trail  car  and 
accommodating  itself  to  Inequalities  of  the  paving  .to  be  cut. 
The  device  could  be  attached  or  detached  in  10  min.  The 
frame  was  loaded  by  running  a  truck,  carrying  2  tons  of  old 
axles,  off  the  trailer  and  upon  the  cutter  frame.  The  company 
had  16,000  ft.  of  'Warrenite"  paving  to  be  cut  back  2  ft.  from 
the  rails  so  as  to  allow  repair  of  the  track.  It  was  only 
necessary  to  run  the  cutter  up  and  down  the  street  a  few 
times.  A  crane  car  with  one  motorman  and  three  or  four 
laborers  would  cut  a  3000-  or  4000-ft.  strip  in  one  night  after 
the  last  car  had  passed.  This  was  more  than  25  men  could 
do  in   10  hr.  with  picks  and  chisels,  and  a  better  job  resulted. 
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Good   Writing   and  Good  Engineering 

Well-put  Knglisli  occurs  in  enijinoerinfi-  ivports  oftener 
than  some  people  think.  It  is  a  pleasure  to  put  on 
record  a  pleasing  example  of  this,  which  at  the  same  time 
drives  home  a  lesson  in  good  engineering  that  needs  to  be 
learned  by  citizens,  taxpayers,  officials  and  perhaps  some 
members  of  the  engineering  profession  in  every  city  hav- 
ing waterways  snbject  to  encroachment  by  the  uncon- 
trolled results  of  urban  growth.  We  (piote  from  the 
transmittal  letter  of  W.  W."  Horner,  Engineer-in-charge 
of  the  Division  of  Design — Sewers  and  Paving,  St.  Louis, 
Mo.,  accompanying  a  re])ort  on  the  Kivci-  des  Peres  drain- 
age prol)lem,  St.  TiOuis,  Mo.,  as  follows: 

Exactly  forty  years  ago  the  City  of  St.  Louis  took  to  itself 
a  portion  of  the  River  des  Peres  Valley.  The  stream  was  then 
a  common  countiy  brook,  clear  and  attractive,  but  subject  to 
freshets  which  submerg-ed  an  occasional  cornfield.  Since  that 
time  the  city  has  proceeded  to  occupy  the  valley  and  has  used 
the  stream  as  a  dumping  ground  for  rubbish  and  sewage;  and 
because  the  stream  is  no  longer  able  to  purify  itself,  it  is 
loked   upon   with   aversion. 

The  city  has  paved  streets  and  covered  tlie  absorbent  soil 
with  roofs  until  the  runoff  of  the  freshet  has  greatly  in- 
creased. It  has  filled  up  the  banks  of  the  stream  and  nar- 
rowed its  bed  and  has  placed  valuable  improvements  and 
traffic  ways  in  the  old  cornfields;  and  when  the  stream,  at- 
tempting to  carry  off  the  increased  burden  under  these  handi- 
caps placed  upon  it,  floods  more  than  before,  the  city  is  aghast 
and  horrified. 

The  city  has  forced  on  the  stream  a  utilitarian  character, 
which  it  is  unable  to  assume,  and  the  result  is  an  ugly  and 
inefficient  sewer.  For  over  15  years  the  people  have  been 
clamoring  for  the  improvement  of  this  condition,  and  during 
the  most  part  of  that  time  the  city's  engineers  have  been  pre- 
paring for  the  day  when  the  demand  would  become  insistent. 

Eleven  years  ago.  the  writer  became  connected  with  this 
study,  and  continually  since  then  has  had  a  part  in  the  ob- 
servations and  planning.  A  general  scheme  was  worked  out 
several  years  ago  and  a  certain  part  completed.  As  additional 
data  were  available,  the  plan  has  been  modified  and  crystal- 
lized, but  unofficiaHy,  and  it  is  with  great  satisfaction  that  in 
response  to  your  instructions  the  following  report  and  plan 
is  presented  for  formal  consideration. 

Such  an  introduction  to  a  I'epoii  creates  interest  and 
conviction  at  the  start.  It  is  a  [)leasure  to  note  that  the 
plan  thus  gracefully  and  forcefully  submitted  by  Mr. 
Horner  on  Dec.  16,  lOKJ,  was  soon  approved  l)y  the  Board 
of  Public  Service,  of  which  I*].  U.  Kinsey  is  President. 
'I'he  outstanding  structural  features  of  the  plan  were  set 
forth  in  EiKjincering  Ncirs  of  Feb.  1,  1!)17,  p.  209. 

New  Emphasis  on  the  Human  Element 
in  Engineering  Work 

A  few  weeks  ago  a  largely  attended  conference  Avas 
held  at  the  Ohio  State  University  to  discuss  the  human 
element  in  engineering  work.  More  recently  a  similar 
conference  was  held  at  Columbia  University  in  Nc^w  York 
City.  Similar  meetings  have  been  conducted  anmudly  in 
Pennsylvania,  for  some  years,  under  the  direction  of 
Dr.  J.  P.  Jackson,  head  of  the  State  Labor  Bureau.  These 
nieetings  at  widely  different  ])oints  are  significant  of  the 
fact  that  engineers  and  business  men  are  taking  a  greater 
interest  in  the  practical  problems  of  sociology. 


Most  engineering  students  desire  to  fit  themselves 
for  executive  positions.  They  understand  that  the  large 
pecuniary  rewards  in  engineering,  as  in  all  other  lines 
of  business,  go  to  the  man  who  has  the  ability  to  handle 
men  rather  than  the  man  who  deals  solely  with  things. 
There  has  been  a  really  amazing  awakening  among  em- 
ployers of  labor  everywhere  to  the  necessity  of  dealing 
with  lal)or  with  a  degree  of  intelligence,  tact  and  human- 
ity that  would  have  been  condemned  as  soft-hearted  fool- 
ishness a  generation  ago. 

A  criticism  often  made  of  the  courses  of  study  in  the 
technical  schools  is  that  they  give  a  man  little  or  no  in- 
struction in  the  art  of  dealing  with  men.  We  have  be- 
fore referred  to  the  remarkable  movement  in  charge  of 
the  International  Committee  of  the  Young  Men's  Chris- 
tian Association,  which  has  been  for  the  past  few  years' 
([eveloping  in  many  engineering  schools  a  plan  of  work 
whereby  students  in  their  junior  and  senior  years  may 
gain  practical  experience  in  dealing  with  the  workmen 
witli  whom,  later  in  their  career,  they  may  come  in  daily 
contact  as  managers. 

This  "Industrial  Service"  movement,  as  it  has  been 
called,  has  recently  developed  a  college  course  for  the 
study  of  the  human  side  of  engineering,  covering  64  to  96 
class  periods,  or  four  to  eight  months'  work,  with  two  or 
three  recitations  per  week.  The  course  includes  such  sub- 
jects as  the  evolution  of  the  individual  worker  in  in- 
dustry, industrial  organizations,  relations  of  capital  and 
labor,  working  conditions,  living  conditions,  leisure  con- 
ditions, ethics  of  engineering  and  business,  vocational 
guidance,  how  to  handle  men,  engineers'  responsibility 
for  service. 

A  course  of  study  following  these  general  lines  seems 
well  calculated  to  meet  the  demand  that  the  engineering 
college  should  send  out  its  graduates  equipped  with  .some 
knowledge  of  the  foundation  principles  of  dealing  with 
men.  Those  desiring  to  obtain  further  information  re- 
garding this  new  college  course  can  obtain  it  from  the 
Secretary  of  the  Industrial  Service  Movement,  Fred  H. 
liindge,  Jr.,  124  East  IJcSth  St.,  New  York  City. 

Crippling  Their  Own  Water- Works 

Making  every  tub  stand  on  its  own  bottom  is  a  good 
rule  to  api)ly  in  municipa'  as  well  as  other  realms  of  hu- 
man  activity.  There  has  always  been  a  strong  temj)ta- 
tion  to  do  otherwi.se  in  the  municipal  field  in  order  to 
favor  some  weak  service  or  to  lessen  the  burdens  of  di- 
rect taxation  at  the  expense  of  the  patrons  of  some 
reveiHU'-producing  municipal  enterprise.  Water-works 
most  often  suffer  by  such  spineless  and  unjust  practices. 

A  case  in  ])oint,  where  not  one  water-works  but  many 
throughout  a  whole  state  are  involved,  is  afforded  by 
-Alassachusetts.  Here,  according  to  the  1916  report  of 
the  engineering  division  of  the  Massachusetts  State  Board 
of  Health,  recently  sent  to  the  legislature,  it  is  becom- 
ing   common    practice    for    municipal     authorities    to 
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use  Wiiici'-woi'ks  stii-plus  I'lmils  t<>  inert  llic  ;j('ii('iiil  v\- 
pcliscs  (if  the  r\\\.  This  wniild  lie  had  riioiiL;!!  if  the 
needs  of  llie  wali'r-woiks  were  niiiply  provided  lor  li(dore 
di'iil'ts  were  made  on  the  w  ater-woi'ks  revenues,  hut  it  is 
doul)lv  or  trehlv  had  when  the  income  diverted  to  other 
munieipal  [uirposes  is  sorelv  needed  to  keep  the  works 
up  to  standards  of  (piality,  (piantit\   and   pressure. 

Mnnit'ipal  aulhoritit>s  in  Massachusetts  and  most  if  not 
all  other  stati's  wouhl  do  well  to  i-onsidei-  the  fact  that, 
it  is  unfair  to  make  a  water  consumer  pay  a  part  of  the 
general  e\|)enses  of  the  city  when  he  settles  for  the  water 
supplied  him.  'I'lie  water  charge  sliould  cover,  and  cover 
ade(inat(dv,  the  cost  of  that  service  alone.  Whether  it 
does  or  not.  f(wv  cities  know,  because  water  rates  in  the 
past  have  oenerally  been  fixed  by  guess  or  hy  blindly 
copying  those  of  some  other  city.  This  is  not  all.  Com- 
l)arativelv  few  cities  really  know  whether  theii-  watei'- 
works  are  making  or  losing  money.  Unless  the  engi- 
neering division  of  the  Massachusetts  State  Pxiard  of 
Health  has  closely  looked  into  tlu'  nuittei',  we  should 
not  be  surprised  if  many  of  the  cities  that  on  the  face 
o['  it  are  using  watei'-works  profits  to  reduce  taxes  ai'e 
i-eally  only  chasing  the  devil  around  the  stump — the 
protits  being  apparent  only.  'I'his,  however,  does  not  les- 
sen the  seriousness  of  the  charge  that  the  water-works 
arc  being  crippled — so  far  as  intent  or  cai-elessness  is 
concerned — but  it  is  an  indication  of  municipal  muddle. 

Opportunities  for  Engineering  Work 
in  Foreign  Fields 

Those  who  have  the  largest  outlook  on  the  currents 
of  trade  industry  and  finance  are  united  in  the  belief 
that  unprecedented  opportunities  are  o))en  for  the  Tnited 
Stiites  to  undertake  enterprises  in  foreign  countries.  The 
National  City  Bank,,  of  New  York,  in  its  January  Bul- 
letin says : 

The  opportunity  to  extend  American  trade  abroad  should 
be  much  better  in  the  years  fonowing  the  war  than  during 
the  war.  We  are  able  now  to  enter  this  field  in  a  new  capac- 
ity, that  of  an  investor  and  organizer. 

The  United  States  has  become  much  the  richest  country  in 
the  world.  Even  before  the  war  its  annual  gains  available 
for  investment  were  as  great  as  those  of  any  three  other 
countries,  and  our  preeminence  in  that  respect  is  now  greater. 
Our  steel-making  capacity  is  equal  to  that  of  all  the  rest  of 
the  world,  and  the  same  is  true  of  our  tool-making  and 
machine-building  capacity. 

There  has  never  been  a  time  when  there  was  such  pressing 
need  for  improved  appliances  for  increasing  production  as 
there  will  be  after  the  war.  We  can  go  out  to  the  undeveloped 
countries  and  put  into  the  hands  of  their  people  the  means  of 
opening  new  stores  of  wealth  not  only  for  themselves,  but  for 
the  common  supply. 

We  have  come  into  a  position  of  leadership,  but  are  we 
going  to  make  ourselves  felt  in  the  organization  and  advance- 
ment of  the  world?  If  we  really  set  about  doing  this  and 
have  anything  like  a  national  appreciation  of  what  we  can  do, 
we  need  have  no  uneasiness  about  business  opportunities  after 
the  war.  There  is  no  limit  to  the  opportunities  in  Latin 
America,  China.  Russia  and  elsewhere.  We  are  passing 
thiough  times  when  ability,  competency,  readiness  and  will- 
ingness to  render  service  beyond  our  borders  count  as  never 
before  and  will  be  compensated  as  never  before. 

In  this  connection  notice  the  curves  of  average  yearly 
compensation  of  engineers,  based  on  geographical  grou])- 
ings,  compiled  by  the  American  Society  of  Civil  Engi- 
neers Committee  and  published  on  page  41  of  our  issue 
of  Jan.  4.  That  diagram  showed  that  the  average  com- 
pensation of  engineers  engaged  in  work  in  foi'eign  coun- 
tries is  far  higher  than  the  average  compensation  of 
engineers  emidoyed   in   any    part  of   the   United    States. 


To  a  ccilain  extent  this  I'ale  (d"  compensation  for  the 
engineci'  sent  abroad  must  be  discounted  on  account  of 
the  additional  cost  n\'  living,  the  traveling  expenses,  etc., 
which  the  .Vnu'rican  engineei'  working  in  foreign  conn- 
tries  necessarily   has  to   incur. 

In  considei'ing  the  opportunities  for  engineers  abroad, 
however,  it  should  be  clearly  undei'stood  that  tiiei'e,  as 
well  as  liei'c,  the  (hi(d'  profits  will  go  to  the  men  who 
have  the  energy  and  the  ability  to  undertake  success- 
full\  the  work  of  prctuiolion  and  organization;  and  the 
engineei-  who  merely  performs  on  a  salary  the  technical 
work  of  design  and  consti'uction  will  be  hired  at  as  low 
a  figure  as  bis  services  will  comimind  in  the  market.  The 
large  prizes  will  go  to  the  men  who  can  perform  the  dif- 
licnlt  work  of  (inding  the  promising  opportunities,  judg- 
ing which  are  actually  valuable  and  which  only  appear 
so.  and  then  bringing  together  tlie  necessary  capital  and 
technical  skill  to  make  the  opportunity  yield  profits.  If 
the  engineer  combines  with  Ins  technical  knowledge  the 
ability  to  act  as  a  promoter  and  organizer,  he  has  at 
least  as  good  a  chance  for  these  prizes  as  anyone. 

Increasing  Cost  of  Producing  a 
Graduate  Mining  Engineer 

At  a  recent  meeting  of  the  Mining  and  Metallurgical 
Society  of  America  the  general  subject  for  discussion 
was  the  great  increase  in  the  cost  of  mining  and  smelt- 
ing oi-e  which  has  taken  ])lace  during  the  last  three  years, 
and  l*i'ofessor  Peele,  of  Columbia  University,  referred  to 
the  heavy  increase  in  the  cost  of  engineering  education. 
The  average  expenditui-e  by  the  School  of  Mines  of  Co- 
lumbia University  on  the  average  graduate  in  mining 
eiigiiKH'ri ng,  which  was  formerly  $2(500  to  $2700,  is  now 
$.")00()  to  $r),5()0.  One  cause  of  this  change  is  the  sub- 
stitution for  the  old  four-year  course  of  a  three-year 
coui'se,  preceded  by  three  years  of  scientific  college  train- 
ing, or  six  years  in  all.  An  effect  of  this  increased  length 
of  course  is  to  reduce  the  nund)er  in  each  class,  which 
means  a  proportionate  increase  in  the  cost  per  student. 

These  figures,  it  should  be  noticed,  represent  the  gross 
cost  to  the  university.  Part  of  this  cost  is  paid  by 
the  student  himself  in  tuition  fees,  but  only  a  small 
part,  as  the  rate  of  tuition  is  only  $250  per  year.  The 
total  cost  to  the  student  for  his  education  is  a  much 
larger  sum  even  than  this,  for  besides  his  living  expenses 
during  the  period  of  his  education,  the  value  of  his  time 
must  be  included,  or,  in  other  words,  the  amount  that 
he  would  earn  in  some  other  occupation  if  he  were  not 
engaged  in  study. 

It  may  be  assumed  that  the  average  engineering  stu- 
dent in  the  School  of  Mines  could,  during  the  six-year 
period  of  his  professional  studies,  earn  an  average  of 
$800  a  year.  Add  this  $4800  to  the  $5500  estinuited 
above  as  the  total  cost  to  the  university,  and  it  appears 
that  a  graduate  in  mining  engineering  represents  a  total 
investment,  during  his  professional  education  alone,  of 
ovei'  $12,00(1.  In  fact,  the  sum  is  considerably  in  excess 
of  this,  for  to  be  strictly  accurate,  interest  should  l)e 
figured  on  each  year's  expenditures. 

In  these  days  when  so  much  emphasis  is  laid  on  ac- 
curate cost  accounting  and  so  much  is  said  concerning 
the  low  com])ensation  of  engineering  service,  it  is  worth 
while  to  consider  what  a  large  investment  is  required  to 
pi'oduce  a  liuisbed  ciigineev  graduate. 


Febiuarv  15,  1917 


K  N  (;  I  N  E  E  ]{  I  X  (}     N  K  W  S 


287 


Cleveland    Engineering   Society  Urges 
Commission  for  City  Paving 

Tlic  City  of  Clovoland  is  to  sikmhI  nearly  $10,000,000 
for  the  iijiprovement  of  its  pavoments.  The  voters  have 
indorsed  a  bond  issue  of  $3,000,000  to  provide  money  for 
the  eity's  sliare  of  tlie  work,  and  it  is  estimated  tliat  over 
tAvo-thirds  of  the  cost  will  be  met  by  assessments  on 
private  property  owners.  The  Cleveland  Eng-ineerino-  So- 
ciety recently  ad()])ted  a  resohilion  nrging  the  city  gov- 
ernment to  place  this  paving  work  in  charge  of  a  special 
commission.  The  members  of  the  Engineering  Society 
in  making  tliis  recommendation  were  doubtless  familiar 
with  the  experience  at  Baltimore,  where  a  similar  large 
outlay  on  street  paving  has  ])Oini  in  progress  forsomeyears. 
The  Baltimore  work  has  been  directed  by  a  commission 
with  a  capable  engineer  at  its  head,  and  first-class  work 


has  been  secured  and  is  shown  by  the  newer  pavements. 
The  Cleveland  city  officials,  however,  look  with  no 
favor  on  this  proposal  by  the  Engineering  Society.  Mayor 
Davis  is  quoted  as  saying  that  the  city  administration 
is  responsible  for  spending  this  money  and  "does  not 
care  to  be  relieved  of  its  responsibility." 

The  citizens  of  Cleveland  may  well  ask  their  mayor  why 
he  is  so  anxious  to  retain  this  responsibility.  Mani- 
festly, he  cannot  discharge  it  personally  and  must  dele- 
gate it  either  to  the  officials  of  the  street  department,  now 
organized  only  to  care  for  maintenance  work,  or  to  a 
special  commission,  as  urged  by  the  Cleveland  P]ngineer- 
ing  Society.  The  experience  of  many  cities  has  demon- 
strated that  the  latter  ])lan  is  far  more  likely  to  produce 
lionest  and  economical  work.  There  ought  to  be  an  out- 
spoken expression  of  public  opinion  in  Cleveland  to  back 
up  the  Cleveland  Engineering  Society's  proposal. 
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Mill  Construction  a  Well-Defined  Type 

Sir — I  have  read  with  interest  the  articles  on  "The  Cost 
of  Factory  Buildings,  of  Timber  and  of  Concrete,"  by  F.  B. 
Davidson  and  T.  L.  Condron,  which  appeared  in  the  issue  of 
"Engineering  News"  for  Nov.  9,  1916.  In  the  Dec.  21  number 
of  your  magazine  you  also  printed  a  letter  from  Lewis  Muhl- 
hauser,  which  I  interpret  as  Intended  to  follow  up  the  discus- 
sion between  Mr.  Davidson  and  Mr.  Condron.  This  impression 
is  drawn  from  the  heading  of  the  article  and  the  reference 
made  in  the  first  line  of  the  first  paragraph. 

I  believe  that  the  wording  of  the  title  for  this  article  was 
unfortunate,  since  the  text  does  not  in  any  sense  bear  out 
the  title.  In  fact,  "mill  construction"  seems  to  play  no  part  in 
the  building  described  by  Mr.  Muhlhauser.  It  states  very 
clearly  in  both  the  first  and  second  paragraphs  that  the  build- 
ing in  question  in  Mr.  Muhlliauser's  comparison  consists  of 
steel  skeleton  frame  with  wood-joist  floors.  In  true  mill  con- 
struction heavy  timber  is  used  for  the  interior  framing  and 
floors.  The  type  of  construction  in  which  steel  beams  and 
steel  or  cast-iron  columns  are  used  in  place  of  heavy  timber 
members  is  not  true  mill  construction  and  should  be  given  a 
different  classification. 

I  feel  that  the  heading  used  is  very  likely  to  confuse  the 
public  at  large  as  to  the  true  meaning  of  the  terms  applied 
to  the  various  types  of  construction  used  in  our  modern  fac- 
tory or  commercial  buildings.  While  we  will  all  admit  that 
timber  is  not  suitable  for  use  in  all  locations,  we  must  agree 
that  heavy  timber  construction  has  its  proper  place  and  defi- 
nite advantages,  which  have  been  proved  by  long  experience, 
both  of  engineers  and  insui'ance  companies. 

C.  E.  PAUL. 

II  South  La  Salle  St.,  Chicago,  111.,  Jan.  19,   1917. 


Miami  Flood-Frequency  Studies  Based 
on  Many  Lines  of  Study 

Sir — R.  W.  Davenport's  criticisms  of  the  flood  forecasting 
of  the  Miami  Conservancy  District,  published  in  "Engineering 
News"  of  Feb.  8,  p.  248,  are,  on  the  whole,  well  founded  and 
show  a  keen  appreciation  of  the  complexities  of  the  problem. 

In  the  article  to  which  he  refers^  it  was  impossible  to  dwell 
on  all  of  the  phases  of  the  Morgan  Engineering  Co.'s  studies 
relating  to  the  frequency  of  occurrence  of  great  floods.  For 
that  reason  a  large  par't  of  the  data  at  hand  could  not  be  dis- 
cussed by  "Engineering  News"  and  this,  no  doubt,  is  the  cause 
of  erroneous  impressions  reflected  in  Mr.  Davenport's  letter. 

Briefly  stated,  the  main  conclusions  as  to  storm  and  flood 
frequency  were  derived  from  a  careful  weighing  of  the  evi- 
dence furnished  by  all  of  the  studies  taken  as  a  whole,  rather 


^"The  Miami  Valley  Flood   Protection  Works — Fixing  Max- 
imum Flood  Limits,"   "Engineering  News,"  Jan.  4,  1917. 


than  from  the  logical  development  of  any  one  line  of  inves- 
tigation. Indeed,  a  very  wide  range  of  information  was  util- 
ized, the  most  important  part  of  which  consisted  of  the  longest 
available  records  of  rainfall  and  of  floods  obtained  in  many 
different  parts  of  the  United  States.  Flood  records  extending 
over  many  centuries  on  European  rivers  were  also  consulted. 
Many  secondary  studies  were  made  which  served  to  throw 
light  on  various  phases  of  the  subject.  Some  of  these  were 
described  in  detail  in  the  article  in  "Engineering  News"  re- 
ferred to,  because  they  contain  novel  methods  and  are  there- 
fore of  special  interest  to  the  profession.  Some  of  these 
should  be  looked  upon,  however,  as  being  byproducts  that  were 
evolved  in  the  course  of  the  main  investigation,  of  value 
chiefly  in  bringing  out  special  features,  and  because  they  help 
to  confirm   tlie  conclusions   reached  by   the  broader  method. 

Mr.  Davenport  criticises  the  method  of  adding  the  storm 
experience  of  one  station  to  that  of  another  for  the  purpose 
of  computing  storm  frequency  over  long  periods,  holding  that 
the  results  are  not  applicable  to  areas  of  the  size  of  the  Miami 
"Valley.  Since  the  method  takes  no  account  of  area,  he  would 
be  perfectly  correct  in  stating  that  this  study  in  itself  fiir- 
nished  no  proof  that  the  results  are  applicable  to  anything 
more  than  one  station.  But  other  frequency  studies  made  by 
the  Morgan  Engineering  Co.,  not  mentioned  in  the  article  re- 
ferred to,  do  show  clearly  that  the  results  of  the  method 
criticised  can  be  applied  to  areas  as  large  as  the  Miami  Valley 
with  fair  accuracy.  It  is  to  be  regretted  that  the  scope  of  the 
article  did  not  permit  a  discussion  of  these  other  studies. 
Arrangements  are  under  way  by  which  all  of  the  studies  are 
to  be  published  in  order  that  their  results  may  be  made  avail- 
able to  the  engineering  profession.  This  will  afford  an  oppor- 
tunity of  clearing  up  the  point  raisedl  by  Mr.  Davenport  in  a 
more  satisfactory  manner  than  could  be  attempted  within  the 
brief  scope  of  this  letter. 

As  regards  evidence  of  climatic  changes  within  the  past 
few  centuries,  the  studies  in  this  field  made  by  the  Morgan 
Engineering  Co.  show  that  within  historic  times  meteorolog- 
ical conditions  have  varied  in  many  ways,  but  that  no  definite 
cliange  in  one  direction  or  anotlier  can  be  said  to  be  notice- 
able. Examinations  made  of  the  longest  rainfall  records  in 
tlic  United  States,  and  of  flood  records  over  long  periods  for 
rivers  in  different  localities,  fail  to  reveal  any  periodic  or 
progressive  clianges  indicative  of  a  climatic  change.  The  bur- 
den of  proof  still  seems  to  rest  with  those  who  advocate  such 
theories.  This  view  is  confirmed  by  a  recent  article  by  H.  H. 
Hildebrandsson  in  the  "Montlily  Weather  Review"  of  June, 
1916,  entitled  "On  the  So-Called  Change  in  European  Climate 
During  Historic  Times,"  from  which  he  concludes  that  though 
climatic  variations  of  long  and  short  duration  exist  every- 
where on  the  globe,  it  is  not  possible  to  prove  that  the  climate 
of  Europe,  within  historic  times,  has  changed  in  any  respect. 
Prof.  J.  W.  Gregory  states  as  a  result  of  his  research  that  "in 
historic  times  there  has  been  no  worldwide  change  of  cli- 
mate." 
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Mr.  Davonport  .sunf^^osts  tluit  It  would  Im'  iiistriictlvc  (o 
.•onipare  the  frtMiueiu-y  curves  pul)li.slu(l  in  tlic  art  Id.-  iiiidcr 
(ILscussion  with  .vimllar  curvt-s  based  <'xelUHlvely  on  loim-thno 
records,  a.s  a  means  of  showInK  whetlier  or  not  any  discern- 
ible climatic  ohanne  has  taken  place  durlnjj  the  period  covtM-ed 
by  the  longest  of  our  existing;  records.  Kor  Instance,  a  set  of 
frequency  curves  which  was  prepared  from  the  ^U  longest 
existing  records  in  the  Central  States  Bnsin,  the  averaRe 
period  of  record  beliiK  11. (!  years,  Is  practically  Identical 
with  those  referred  to,  wliieh  were  based  on  the  records  of 
478  stations  in  the  sanu>  area  w  ith  averaKP  period  of  record  of 
only  15.8  years.  This.  tlioui;h  not  in  Itself  conclusive  evidence 
that  the  climate  Is  not  channlnK.  does  clearly  prove  that  if 
such  a  change  is  taking  place  it  is  too  slow  to  be  indicated  by 
existing  rainfall  recoids.  Noticeaolc  cyclic  chauRes  in  rain- 
fall appear  to  have  been  indicated  in  certain  localities  within 
a  20-year  period,  but  these  are  at  variance  with  eadi  other 
for  different  parts  of  the  eastern  United  States,  a  d(>crease  in 
one  locality  l)einK  synchronous  with  an  Increase  in  another 
locality.  (IIOKAHI)  H.   MATTHIOS, 

Assistant  Engineer,  the  Miami  Conservancy   District. 

Dayton,  Ohio. 

'*] 

Chicago  Paving  Engineers  Defended 

Sir — The  report  on  Chicaso  pavements,  which  was  written, 
signed  and  printed  in  Urbana,  111.,  by  Prof.  Ira  O.  Baker,  of 
the  University  of  Illinois,  contains  statements  and  opinions 
which  have  caused  the  people  of  Chicago  to  believe  that  the 
engineers  of  the  Board  of  Local  Improvements  are  corrupt, 
and  that  they  liave  permitted  paving  contractors  to  rob  the 
property  owners  of  $400,000.  If  these  statements  and  opinions 
are  true,  these  engineers  should  be  discharged  In  disgrace. 
If  these  statements  and  opinions  are  not  true.  Professor  Baker 
hag  dishonored  himself  and  should  be  denied  the  privilege  of 
association   with   other   engineers. 

A  portion  of  the  alleged  loss  to  property  owners  Is  said  to 
be  due  to  skimping  on  the  percentage  of  bitumen  in  the 
asphalt  top  and  binder.  On  page  22  of  the  report  is  a  table 
showing-  the  amount  of  bitumen  in  binder,  and  on  page  28  is 
a  table  showing  "actual"  as  compared  to  specified  percent- 
age of  bitumen  In  wearing  coat  of  asphalt  pavements.  It  is 
a  remarkable  fact,  which  cannot  be  denied  by  Professor  Baker, 
that  these  percentages  are  not  based  on  chemical  analyses, 
but  are  based  upon  computations  made  by  one  of  the  staff  of 
investigators  who  had  had  no  previous  experience  In  asphalt 
paving,  and  wlio  based  Ills  calculations  on  casual  and  incom- 
plete Information  received  from  the  asphalt  inspectors  at  the 
asphalt  plants.     On  pages  27  and  28  Professor  Baker  says: 

5.  Percentage  of  Bitumen — Data  for  the  wearing  coat  like 
Table  1,  page  22,  for  binder  course,  show  that  the  bitumen  in 
the  wearing:  coat  prepared  by  the  diffei-ent  asphalt-paving 
contractors  is  as  In  Table  4,  page  28.  The  significant  thing  in 
Table  4  is  that  all  of  tlie  wearing  coat  prepared  at  one  plant 
has  less  bitumen  tlian  tlie  specified  minimum;  while  all  of 
tlie  other  plants  prepare  material  for  the  wearing  coat  with 
only  slightly  more  bitumen  than  the  specified  minimum.  One 
would  expect  from  the  wording  of  the  specifications  tliat  some 
of  tile  plants  might  use  asphalt,  stone  dust  and  sand  of  such 
a  nature  as  to  require  more  tlian  the  minimum  percentage  of 
bitumen,  or  that  some  one  of  them  would  lay  asphalt  on  a 
street  having  travel  that  would  require  more  than  the  min- 
imum  percentage  of  bitumen 

TABLE  4.     BITUMEN  IN  WEARING  COAT  OF  ASPHALT  PAVEMENTS 

'^f,  Bitumen ■ 

'Firm  Actu;il  Spnr'ified 

Standard  Paving  Co 9  2  11  to  1 3  5 

White  Pavin-j  Co   (both  plants) 114  II  to  1 3   5 

Conway  Paving  Co II6  11  to  13   5 

.■Vnierican  Paving  Co 117  1 1  to  1 3   5 

Table  4  shows  the  "actual"  percentage  of  bitumen  in  the 
asphalt  from  the  Standard  Paving  Co.'s  plant  was  9.2%.  As  a 
matter  of  fact,  chemical  analyses  of  samples  of  asphalt  from 
this  plant  taken  on  the  same  day  that  the  investigator  was 
there  show  11.5%  of  bitumen.  Tliis  discrepancy  was  due  to 
tiie  fact  tliat  tlie  investigator  thought  tliat  tlie  mixtui'e  con- 
tained Trinidad  asphalt,  while  in  fact  straight  Mexican  asphalt 
was  being  used.  Based  upon  this  erroneous  calculation,  which 
was  based  upon  one  observation,  Professor  Baker  assumes 
that  "all  of  the  vi^earing  coat  prepared  at  one  plant  has  less 
bitumen   than   the   specified   minimum." 

In  all  of  these  cases  (on  pages  28  and  22)  the  amount  of 
asphaltic  cement  used  in  each  batch  was  understated,  no 
allowance  being  made  for  the  "over-run,"  which  Is  the  amount 
of  cement  that  flows  into  the  weighing  bucket  after  the  scale 
tips  and  after  the  valve  is  closed  in  the  pipe  leading  from  the 
heating  kettle. 

In  the  table  on  page  22  the  amount  of  bitumen  in  the  binder 
from  the  White  Paving  Co.'s  plant  is  given  as  4.9%,  and  Pro- 
fessor  Baker   calls   attention    to   this   as   being    below    the    re- 
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ouitiriM  Ills  ..f  the  speclflcatlonH.     This,   if  correctly  compulei. 
\\<iiil(i    bi-   ;il    bast    5.:i';.      In    regard    to  this   he   says: 

According  to  the  specifications  the  bitumen  should  bo 
between  5  and  H',',  .  The  most  Important  thing  shown  In  Table 
1  Is  liiiil  IIk'  |)ercent(ige  ol'  bitumen  Is  In  all  eases  very  low. 
In  one  case.  It  Is  below  tlu!  minimum  limit  of  tiie  Hpeciflca- 
tlons;  and  In  the  thre(-  other  eases  tb<!  Jiniount  of  bitumen  is 
\<-ry   near   the   minimum   limit.      The  aver:in<-   is   5.4';. 

The  bitumen  Is  l)y  far  tin;  most  expensive  ingredient,  and 
any  deere;ise  in  its  amount  means  an  apiirceiable  profit  to  the 
contraetoi'.  Since  it  rc((uired  approximately  MO  lb.  of  binder 
to  cover  I  sfj.yd.  of  street,  a  variation  of  1';/  In  tlie  amount  of 
bitumen  would  mean  a  variation  of  1.4  lb.  pei'  s(i.yd.  On  a 
day's  work,  say  2000  s(|.yd.,  this  would  mean  a  saving  of  1.4 
eu.yd.  of  bitumen,  oi'  approximately  2  tons  of  refined  asplialt, 
which  accoi-ding  to  present  iir'lees  is  worth  approximately 
$10.  Hence,  by  using  !>'/,  of  bitumen  instead  of  (>"/,,  the  con- 
tractor can  save  on  binder  alone  approximately  $40  on  each 
day's  work. 

One  not  acciuainted  with  the  practice  of  laying  asphalt 
pavements  would  infer  from  this  that  it  was  the  duty  of  the 
contractor  and  the  engineers  of  the  Board  of  Local  Improve- 
ments to  see  that  at  least  6'/,  of  bitumen  was  contained  In 
the  binder.  The  standard  specifications  of  the  American  So- 
ciety of  Municipal  Improvements  i)rovlde  for  bitumen  to  range 
from   4   to  7%.. 

In  the  Chicago  specifications  our  minimum  amount,  5%, 
is  what  we  consider  good  pi'actice,  and  we  usually  get  5.5%;.' 
To  put  in  more  than  6'/,  would  make  a  soft  binder  that  is 
undesirable.  Professor  Baker  would  be  entitled  to  express  a 
different  opinion,  if  he  did  not  use  It  to  convey  the  Idea  that 
tlie,  paving  contractors  of  Chicago  were  "saving"  .$40  &  day 
on  each  job,  and  in  order  to  do  this  he  assumes  that  the 
"actual"  amount  of  bitumen  is  even  less  than  the  computed 
amount.  C.   D.  HILL, 

Engineer,  Board  of  Local  Improvements. 

Chicago,   111.,   Jan.    18,   1917. 

The  Public  as  an  Employer 

Sir — Your  editorial  of  Dec.  21,  1916,  entitled  "Do  Engineers 
Need  To  Eat?"  raises  an  important  question  of  wage  theory, 
on  which  the  Bureau  of  Municipal  Research  of  Philadelphia 
would  like  to  make  its  position  clear 

After  quoting  from  a  report  of  the  Detroit  Bureau  of  Gov- 
ernmental Research  on  Detroit  sewer  construction,  in  whicli 
the  salaries  of  certain  engineering  positions  of  the  lower 
grades  are  criticised  as  too  high,  your  editorial  takes  issue 
with  the  author  of  this  report  and  points  out  that  when 
compared  with  employments  requiring  less  training  and  ex- 
perience these  engineering  positions  are  not  too  liberally 
compensated. 

As  the  report  of  the  Detroit  Bureau  of  Governmental  Re- 
searcli  sets  forth,  it  is  doubtless  possible  to  secure  young 
engineering  giaduates  for  less  money  than  the  City  of  Detroit 
is  paying,  and  from  the  standpoint  of  economical  manage- 
ment it  seems  proper  to  take  advantage  of  this  condition. 
The  question  is,  Sliould  salaries  and  wages  be  dealt  with  solely 
from  the  standpoint  of  economical  management?  Our  answer 
is,  emphatically,  No.  It  is  our  view  that  the  prime  consid- 
eration in  fixing  salaries  and  wages  ought  to  be  the  welfare 
of  tlie  worker.  All  other  considerations  should  be  subor- 
dinated to  this  one. 

Certainly,  government  is  an  instrument  of  social  welfare. 
If  this  is  true,  ought  it  not  to  be  one  of  the  prime  concerns 
of  government  to  look  after  the  welfare  of  its  own  employees? 
Are  they  not  as  much  an  object  of  the  welfare  activities  of 
government  as  those  who  are  not  in  the  public  service?  Since 
a  man's  salary,  or  liis  wage,  is  one  of  the  most  vital  factors 
that  make  for  his  well  being,  the  government  ought  to  see 
tliat  above  all  other  things  its  employees  are  given  adequate 
compensation   for   tlieir  services. 

This  does  not  mean  that  a  city  or  state  should  wholly  dis- 
regard present  financial  limitations  and  all  other  obligations 
in  order  to  pay  wliat  it  believes  to  be  ideal  salaries  and 
wages;  it  does  mean,  however,  that  the  problem  should  be 
approached  from  the  standpoint  of  what  is  for  the  welfare  of 
employees  rather  than  from  that  of  economical  management. 
If  necessary,  let  us  compromise,  but  let  us  not  lose  sight  alto- 
gethei-  of  the  more  impoi'tant  object. 

FREDERICK  P.  GRUENBERG,   Director. 

Philadelphia,  Penn.,  Jan.  26.  1917. 

An  International  Exposition  to  be  held  at  Boston  in  1920 
to  commemorate  the  three-hundredth  anniversary  of  the  land- 
ing) of  the  Pilgrims  is  proposed  by  the  Pilgrim  Tercentenary 
Commission,  of  which  Arthur  Lord,  of  Boston,  Is  Chairman. 
The  commission  recommends  a  site  for  the  exposition  at  South 
Boston,  1%  mi.  from  the  State  House,  comprising  500  to  600 
acres.  The  expense  of  creating  the  exposition  is  estimated  at 
$15,000,000,  and  an  estimate  of  about  $1,900,000  additional  Is 
made  foi'  permanent  memorials  at  Plymouth 
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Concrete  Institute  Meets  at  Chicago 

Papers  of  uncommon  excellence,  which  brought  I'orth 
surprisingly  little  discussion  on  the  floor,  were  the 
distinctive  features  of  this  year's  convention  of  the 
American  Concrete  Institute,  held  in  Chicago,  Feb.  8 
to  10.  This  combination  was  somewhat  disappointing, 
because  the  mauageiueut  of  the  society  had  made  an 
unusual  analysis  of  the  program  needs  of  a  convention 
and  had  decided  to  eliminate  certain  types  of  papers 
which  in  previous  meetings  had  proved  dreary  and  dry. 
As  a  result  the  program,  as  announced,  was  most 
promising  and  a  highly  interesting  discussion  might 
have  been  anticipated.  The  pajjcrs  themselves  fulfilled 
the  expectations  but,  as  has  been  said,  the  discussions 
were  below  par,  although  at  the  same  time  the  familiar 
emphasizer  of  the  obvious  was  conspicuously  absent. 
Then,  too,  a  rigid  adherence  to  a  time  schedule  cut 
short  some  useful  discussions  which  promised  to  unfold 
new  experience.  The  attendance  at  the  meetings,  how- 
ever, was  greater  than  at  any  of  the  recent  conventions. 

The  Institute  is  in  a  financially  secure  position. 
Through  strict  economy  and  good  management  it  has 
brought  its  balance  from  the  debit  to  the  credit  side 
of  the  ledger  and  may  be  expected  now  to  increase  in 
a  healthy  growth.  The  new  President  is  Prof.  W.  K. 
Hatt,  of  Purdue  University,  and  the  Secretary  is  H.  D. 
Hynds,  30  Broad  St.,  New  York  City.  All  of  the  past 
Proceedings  are  now  in  print  or  about  to  be  distributed 
and  it  is  hoped  that  the  Proceedings  of  the  present  con- 
vention will  be  available  at  a  much  earlier  date  than  has 
been  usual. 

(-ONCRKTK    RkGULATIONS    TTnDKR    DISCUSSION 

The  high  point  of  the  meeting  was  the  discussion  of 
the  report  of  the  Committee  on  Keinforced  Concrete  and 
Building  Laws,  which  submitted  for  adoption  "Standard 
Building  Regulations  for  the  TJse  of  Reinforced  Con- 
crete." These  regulations  prcvsent  in  codified  form  the 
committee's  long-considered  opinions  on  the  practical 
design  and  construction  of  reinforced  concrete  and  are 
intended  to  be  used  as  a  guide  not  only  to  builders  but 
to  the  framers  of  building  codes.  At  any  time  in  recent 
years  such  a  rej^ort  would  have  great  importance  as 
a  step  toward  the  desired  uniformity  in  practice  but 
just  now  its  importance  is  em])hasized  by  the  recent 
issuance  of  the  final  report  of  the  Joint  Committee  on 
Concrete  and  Reinforced  Concrete.  The  Joint  Com- 
mittee's report  is  not  a  building  code  but  it  does  contain 
the  basis  of  a  building  code,  the  difference  being  only 
a  matter  of  form.  The  Concrete  Institute  Committee 
report,  on  the  other  hand,  is  a  building  code,  but  in  any 
consideration  of  the  two  reports  the  essential  elements 
of  design  are  of  sufficient  similarity  in  intent  to  invite 
a  direct  comparison  of  the  two  reports. 

Such  a  comparison  is  necessarily  too  lengthy  to  be 
made  here,  but,  in  brief,  it  may  be  said  that  the  two 
reports  differ  radically  in  many  details  of  design,  partic- 
ularly in  regard  to  hooped  columns  and  to  flat-slab 
floors,  and  that  the  Joint  Committee  report  is  by  far 
the  more  conservative  of  the  two.  A  typical  comparison 
of  provisions  may  be  noted  in  Mr.  Condron's  tabulation 
of  flat-slab  coefficients  noted  on  another  page  of  this 
issue.  Incidentally,  for  what  it  is  worth,  the  information 
is   offered    that   the    prominent   members    of   the   Joint 


Connnitiee  are  all  of  the  engineer-designer  class  whereas 
the  Concrete  Institute's  committee  is  enlisted  from  the 
concrete-building  contracting  field. 

The  Concrete  Institute  Committee  report  was  pa8.sed 
to  letter  ballot  for  adoption,  following  a  defence  of  the 
flat-slab  provision  by  Arthur  R,  Lord  of  the  committee 
and  objections  to  the  same  provisions  by  Prof.  A.  N, 
Talbot,  of  the  Joint  Committee.  After  the  passage  to 
letter  ballot,  however,  the  attention  of  the  meeting  was 
directed  to  the  fact  that  the  Concrete  Institute  was 
represented  on  the  Joint  Committee  by  three  members 
who,  with  some  dissension  on  points  not  in  controversy 
between  the  two  reports,  signed  the  Joint  Committee 
report.  In  consequence  the  Institute  is  now  in  the 
anomalous  position  of  appearing  to  subscribe  to  two 
reports  which  differ  radically  on  most  important  de- 
tails. After  considerable  })arliamentary  wrangle — dur- 
ing which  the  Joint  Committee's  report  was  formally 
"received"  by  the  meeting  and  the  explanation  made  that 
the  several  signatures  of  Institute  members  to  that  report 
neither  committed  the  Institute  to  any  part  of  the 
report  nor  the  signers  themselves  to  all  of  the  report — 
the  "Building  Regulations"  were  withdrawn  from  the 
letter  ballot  of  this  year  and  passed  over  until  next  year. 
Meanwhile  it  is  understood  that  the  Joint  Committee's 
report  will  be  turned  over  to  the  Institute  committee 
for  consideration  and  explanation  of  the  reasons  for 
divergence  from  it. 

Committee  Work  Outlined 

Other  committee  work  passed  to  letter  ballot  were 
the  specifications  for  reinforced-concrete  fence  posts  and 
the  revised  specifications  for  concrete  roads,  streets  and 
alleys,  which  was  amended  in  minor  matters  from  the 
present  standards.  The  Committee  on  Concrete  Sewers 
presented  a  well-considered  standard  specification  for 
monolithic  concrete  sewers  together  with  recommended 
rules  for  concrete  sewer  design,  both  of  which  were  sub- 
mitted in  the  nature  of  a  progress  report  to  be  printed 
in  the  Proceedings.  Committees  on  Bridges,  on  Chimneys 
and  Sidewalks  and  Floors  submitted  some  comments  on 
their  respective  subjects  and  Committees  on  Standpipes, 
Fireproofing  and  Nomenclature  reported  progress  only. 

Papers  and  Discussions 

The  most  important  papers  of  the  convention  might  be 
divided  into  two  groups — those  on  tests  and  those  on 
concrete  roads.  Of  the  former  class,  three  were  on  struc- 
tural tests,  one  by  A.  R.  Lord  on  the  long-time  test  of 
a  flat-slab  floor  panel  in  a  building,  showing  surprisingly 
low  stresses  even  at  the  end  of  a  year  of  load ;  one  by 
W.  A.  Slater  on  a  built-up  flat  dome  of  concrete  tile 
and  one  by  L.  J.  Mensch  on  the  Bureau  of  Standards 
test  on  cast-iron  core  concrete  columns.  The  latter  was 
largeW  descriptive  and  further  information  regarding 
the  results  must  await  the  Government  report.  E.  B. 
Smith,  of  the  Office  of  Public  Roads,  recounted  some 
further  tests  on  the  flow  of  concrete  under  load,  but 
confined  his  paper  to  the  exi)eriments  themselves  and 
did  not  attempt  to  explain  their  practical  significance. 
J.  G.  Steinle  explained  the  field  tests  made  by  the  engi- 
neers on  the  New  York  subway  concrete  work  and  S.  E. 
Thompson  outlined  tests  on  the  value  of  slag  as  concrete 
aggregate — tests  which  on  the  whole  seemed  most  favor- 
able to  that  material.     A.  T.  Goldbeck,  Office  of  Public 
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K'oads,  liad  two  piipcrs  on  tests,  one  t(»  (Ictciiiiinc  I  lie 
frictioii  value  of  dillVivnt  types  of  suh-hase  I'oi-  coiicrele 
roads,  the  other  lo  investif^"ate  the  distribution  ol'  n  central 
load  over  the  width  of  a  two-support  shdt. 

The  road  discussions  were  naturallv  all  eonrnicil  to  the 
teehuique  and  ex]i(>rieiU'e  of  concrete  pavements.  K'eporls 
were  read  on  current  practice  as  noted  in  New  ^'()^k 
Slati>  lliiihwavs  hy  W.  M.  A(lu>s()n  ;  on  the  maintenance! 
of  Connecticut  hi<i;hways  hy  W.  ii.  Ulrich;  on  the  present 
condition  of  the  Wayne  County  roads  by  A.  N.  .lohnson  ; 
and  on  some  of  the  lati'r  const  i-ud  ion  methods  hy  W.  M. 
Kinney.  Abstracts  of  these  papeis  will  l)e  presented  to- 
ficthor  in  an  early  issue  of  Einiiitecrhiij  Scirs.  Other 
interesting  pai)ers  which  should  he  read  in  full  in  the 
Proceedings  of  tlu^  Institute  ar(>  a  discussion  of  con- 
tractors' cost  accounting  by  Leslie  11.  Alhui,  a  report  of 
sane  tests  on  hydrated  lime  as  art'ecting  conci-ete  by  Prof. 
II.  II.  Scofield,  an  outlined  course  of  instruction  on 
reinforced  concrete  hy  Prof.  W.  K.  Hatt,  and  a  series 
of  papers  on  ornamental  com-rete  surfaces  and  products. 


Highway  Engineers  Meet  at  Boston 

The  fourteenth  annual  convention  of  the  American 
Koad  Builders  Association  was  held  at  Boston,  Feb.  5 
to  9.  The  Mechanics  I'uilding  where  the  sessions  were 
held  and  the  exhibit  of  road  appliances  was  made  was 
admirably  adapted  to  its  uses  and  furnished  better  ac- 
commodation for  the  association  and  its  exhibitors  than 
they  have  ever  before  enjoyed.  With  a  record-breaking 
attendance  of  over  4000,  an  unusiially  complete  exhibit 
of  road-building  materials  and  equipment  and  a  well- 
planned  program,  the  convention  was  a  notable  success. 

The  technical  sessions  began  with  an  outline  of  the 
"Policy  and  Program  of  the  Government  in  Road  Con- 
struction Under  the  New  Federal-Aid  Law,"  by  Logan 
Waller  Page,  Director  of  the  Oflfice  of  Public  Roads  and 
Rural  Engineering.  The  chief  object  of  Federal  aid, 
Mr.  Page  stated,  was  to  assure  a  continuous  and  wise  pro- 
gram in  the  expenditure  of  all  state  road  funds.  There 
has  been  some  obscurity  as  to  the  meaning  of  the  term, 
"substantial  construction"  in  the  Federal- Aid  act ;  this, 
Mr.  Page  said,  would  be  interpreted  according  to  con- 
ditions and  circumstances.  There  are  instances  where  a 
sand-clay  or  gravel  road  would  be  considered  substantial 
construction.  In  the  disbursement  of  Federal  aid  the 
initiative  must  be  taken  by  the  state  highway  department, 
which  must  be  a  real  state  highway  department  and  not 
a  mere  makeshift  to  act  as  agent  between  the  Federal 
Government  and. the  counties.  Cooperation  is  to  be  the 
governing  principle. 

Great  interest  was  aroused  by  the  clause  in  the  regu- 
lations for  applying  Federal  aid  that  none  would  be  given 
for  payment  of  royalties  on  patented  materials.  This 
started  a  brisk  discussion  in  which  this  ruling  by  the 
Secretary  of  Agriculture  was  both  opposed  and  defended. 
A  resolution  was  offered  by  L.  D.  Smoot,  of  Jacksonville, 
Fla..  that  the  Association  request  the  Secretary  of  Agri- 
culture to  eliminate  this  restriction  in  granting  Federal 
aid.  This  was  referred  to  the  Committee  on  Resolutions, 
which  at  a  later  session  made  a  report  opjwsing  Mr. 
Smooths  resolution,  and  after  extended  discussion  the  con- 
vention voted  unanimously  to  support  the  Resolution 
Committee's  action. 


At  all  but  one  of  the  sessions  of  the  congress  a  single 
pa|)er  was  read  on  souk;  type;  of  road  construction  and  all 
the  remaining  time  was  devoted  to  a  general  discMission  of 
that  type.  This  program  mad(>  the  s(!ssions  very  inter- 
esting, and  the  attendance  was  nuiintained  to  tlu;  end. 

In  the  session  on  gravel  roads,  the  fact  was  brought 
(Mit  thai  patrol  nuiintenauee  of  this  type  of  road  in 
several  states  is  proving  its  ability  to  carry  a  very 
considerable  motor-vehicle  tratru;.  IFaiding  gravel  in 
winter  by  sUmI  is  proving  economical  in  Maine  and  other 
norlhern  states. 

In  the  session  devoted  to  bituminous  I'oads  much 
interest  was  aroused  in  the  ti'eaiment  of  "bun(;hes"  and 
corrugation  so  often  found  on  old  road  crusts.  Attempts 
to  smooth  "bunchy"  roads  by  the  use  of  road  machines 
and  road  planers  have  not  been  su(;cessful  where  the 
crusts  are  several  inches  thick.  Instances  were  given 
whei'c  it  was  necessary  to  break  up  these  old  road  crusts 
by  hand,  at  heavy  expense. 

The  paper  of  H.  E.  Breed,  Deputy  Highway  Connuis- 
sioner  of  New  York,  on  concrete  roads  was  printed  in 
Engineering  News  of  last  week.  Most  New  F^ngland 
engineers  have  done  little  as  yet  in  building  concrete 
roads  and  the  session  was  crowded  with  those  who  came 
seeking  information.  Complaints  of  team  users  against 
bituminous  roads  on  account  of  their  slipperiness  and  the 
advantage  of  concrete  roads  on  account  of  the  better  foot- 
hold for  horses  were  given  much  prominence  in  the  dis- 
cussion. 

The  relative  merits  of  delivering  concrete  on  the  sub- 
grade  by  a  bucket  or  by  a  chute  were  discussed  at  some 
length.  The  chute  delivery  was  opposed  because  the  work- 
men will  make  the  concrete  too  wet  in  order  to  have  it 
flow  down  the  chute.  The  bucket  delivery  on  the  other 
hand  was  claimed  to  produce  hard  lumps  in  the  road 
where  each  bucketful  was  dumped. 

William  H.  Connell,  in  his  paper  on  granite  block  pave- 
ments, said  that  at  Philadelphia  he  has  given  up  the  use 
of  pea  stone  or  gravel  in  cement-grouted  joints,  but 
Worcester,  Mass,,  according  to  A.  T.  Rhodes,  Street  Com- 
missioner, still  adheres  to  this  practice  with  the  best  of 
results. 

The  paper  on  brick  pavements  by  Fred  R.  William,s, 
Engineer  of  Paving,  Cleveland,  Ohio,  announced  that 
that  city  has  been  thoroughly  won  over  to  the  cement- 
mortar  and  monolithic  type  of  construction.  Indeed  the 
distinguishing  feature  of  the  discussion  of  brick  pavement 
was  the  universal  advocacy  of  the  monolithic  type  of 
construction.  If  any  one  present  believed  a  sand  cushion 
was  essential  to  good  brick  pavement,  he  did  not  have  the 
courage  to  say  so.  Neither  did  anyone  defend  bituminous 
joints  for  brick  pavements. 

The  contractors  jyresent  were  given  an  opportunity  to 
discuss  plant  and  equipment,  the  initiative  being  taken  by 
John  H.  Gordon,  a  contractor  of  Albany,  N.  Y.,  in  a 
paper  on  "The  Excavation,  Manipulation  and  Trans- 
portation of  Materials."  The  most  interesting  feature 
in  this  discussion  was  the  fact  that  team  hauling  is  still 
in  high  favor  with  many  contractors.  Motor  trucks  of 
3 1^2  tons  capacity  were  claimed  by  some  to  be  more 
efficient  than  larger  vehicles. 

The  last  paper  on  the  program  was  on  the  "Traffic 
Census,"  by  Daniel  B.  Goodsell,  New  York  City.  This 
paper  gave  ample  evidence  that  traffic  censuses  have  been 
made  practical  use  of  in  New  York  City,  particularly  in 
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TABLE   SHOWING   COMPARISON   OF   DESIGNING   REQUIREMENTS   FOR   FLAT-SLAB   FLOOR  CONSTRUCTION 

Col. 

Head        Mid.         Out.         Inner 

Total       Total  Section       Sec.           Sec.         Sec. 

*              —              +  Total               —             —              +              +         Total 

Coef.            %               %  Sum                %               ';,               '/o               %           '^uin 

Joint  Committee Drop 107         62.5         37.5  100             50  0         12  5         28   I           9.4         100 

to  to 

50  0         12  5         22  5         15  0         100 

NoDiop          .107         62.5         37.5  100             50  0         12  5         28   1           9  4         100 

to  to  to  to 

.107          62  5          37.5  100              40  6          21   9          20  6          16  9          100 

Concrete  Institute Drop 090         70.0         30.0  100             60  0         10  0         18  0         12  0         100 

to               to  to               to               to               to 

.090         60.0         40.0  100              50  0          20  0          28  0          22.0                        Not  ovor  100 

No  Drop          .090         70.0          30.0  100              60  0          10  0          18  0          12  0          100 

to               to  to               to               to               to 

50.0          50.0  100              40  0          30  0          38.0          32  0                         Not  over  100 

Chicago  Ruling 4-Way.  .           .087         66.7          33.3  100              53.2          13.4          20  0          13,4          100         based  on  Head  =  0.225  L 

2-Way..           .093         62.5          37.5  100              50  0          12   5          25  0          12   5          100 

Akme  Standards  2-way Drop 096         60  0         40.0  100              47  0          13  0          27  0          13  0          100 

No  Drop          .099         57.5          42.5  100              45  0          12   5          30  0          12  5          100 

*  Equivalent  coefficient  "a"  in  the  expression  Total  Moment  =  awl  (1  —  jc) '  when  c  =  diameter  of  round  head.  , 

securing   legislation   for   street   widening   and   in   traffic  process    of    welding    and    for    either    inside    or    outside 

regulation.     The  discussion  was  largely  confined  to  the  welding,  except  that  there  are  a  few  joints  under  pave- 

injury  done  various  types  of  pavement  by  the  traffic  of  inents    and    also    at    highways    crossings    that   must    be 

the  constantly  increasing  heavy  motor  trucks.  welded  on  the  inside.     The  city  also  reserves  the  right 

A  resolution  expressing  the  patriotic  sentiment  of  the  to  eliminate  the  welding  of  joints  on  the  /^-in.  plate 

members  in  the  present  international  crisis  was  adopted  if,  after  the  first  test,  it  appears  to  the  engineer  that 

by  unanimous  vote  and  was  telegraphed  to  the  President  such  welding  is  not  necessary. 

of  the  United  States.  The  joints  in  the  {\-'u\.  metal  were  made  with  forty- 

W  eight  %-in.  rivets,  \{\  in.  from  the  edge  with  4i/^-in.  lap. 

Comparison    of    Flat-Slab    Coefficients  T^'  \f'^'  '"}  the  a/g.in.  metal  were  made  with  forty- 

T-vff                -r*     !•  /8-1"-  rivets,  If 6  in,  from  the  edge,  with  a  lap  oi 

Under    Different    Rulings  4%   in.     The   pipe   was   dipped   in   pioneer   coating   in 

The  table  at  the  top  of  this  page  shows  a  comparison  of  the    shop    and    circumferential   joints   were    recoated    in 

the  recommendations  of  the  Joint  Committee  basis  for  de-  the  field  with  a  similar  coating. 

signing   flat-slab   floor   construction,   with   the   proposed  The  working  pressure  to  which  the  pijic  line  will  be 

Standard  Building  Eeg-ulations  of  the  American  Concrete  subjected   is   about    150    lb.    in   the   lower   and    100    lb. 

Institute,  the   ruling  of  the   Chicago   Building  Depart-  in  the  upper  section.     The  contractor  must  recoat  joints 

ment  and  the  "Akme   Design   Standards"  of  the   Con-  inside   and   outside   immediately   after   they   are   welded 

dron  Co.,  of  Chicago.  unless  otherwise  arranged  between  him  and  the  engineer. 

This  table  was  presented  in  a  discussion  by  T.  L.  Con-  The  specification  requirements  as  to  testing  after  the 

dron  at  the  recent  convention  of  the  American  Concrete  welding  job  has  been  completed  are  as  follows: 

Institute.  when   all  joints  to.  be  welded  have  been   welded,   the   main 

shall    be    put    into    regular    service,    and    if,    after    30    days,    all 

^  welded  joints  and  rivets  are  bottle-tight  and  no  cracks  or  other 

Pir»f>    Trkir»f     "W^lrlinrr     ^r»R<-iflVcjf-ir»nQ  defects    caused    by    the    welding    process    have    appeared    to 

A  IjJC-JUHiL      VVCICIHI^     U^JC^^im^am^llO  cause  leaks  at  any  other  point  on  the  pipe,  the  work   shall  be 

a^^^    4-^r^    -.r^^-^c     orr^    +V.nT.r>     ,.ro c,    1  r. i /I     -Pr-r.    +V.«    wQ+oT.  accepted    by    the    Commissioner,    subject    to    the    maintenance 

Some  two  years   ago  there   was   laid   tor  the  water-  provisions  hereinafter  set  forth. 

works  of  Schenectady,  N.  Y.,  about  10,200  ft.  of  36-in.  in  case  of  dispute  as  to  the  tightness,  the  engineer  may 
lock-bar  steel  pipe.  On  being  tested  after  a  long  delay  for  require  the  main  to  be  tested  under  a  pressure  of  200  lb.  in 
,,  ,  ,.  J.  •  -J.  X'  J  XI  J.  X  i?  the  lower  section  and  approximately  150  lb.  in  the  higher 
the  completion  of  a  reservoir,  it  was  found  that  most  of  section.  under  these  pressures  all  visible  leaks  shall  be 
the  leaks  in  the  pipe  line,  which  has  never  been  put  in  welded  to  the  satisfaction  of  the  engineer  and  the  total  leak- 
use,  were  in  the  riveted  circumferential  joints.     As  calk-  ^^^  ^''^'^  '"^"y  section  shall  not  exceed  iv,  gai.  per  lin.ft.  of 

,.-,          .           ,        ,,             •    •    J       .•    1  j^    XI          -x       1      ■  1    T    j^  pipe.     The  leakage  from   cast-iron   pipe  tested  with  steel   pipe 

mg   did   not   make   these   joints   tight   the    city    decided   to  shall    be    assumed    as    2    gal.    per    24    hr.    per    ft.    of    lead    joint 

have  the  circumferential  joints  welded.    Bids  for  this  pur-  reckoned  on  nominal  diameter  of  pipe. 

pose  were  received  on  Feb.  14   by  the  Board  of  Contract  ,^  '^''^^^  *"f "  "^'^".^^  ^pp'*^^  .^^  *^^  ^'*f  *"  the  presence  of 

1                                                                           •'  the    contractor    or    his    representative,    and    no    claim    shall    be 

and  Supply,  F.  J.  Bates,  Secretary.  made  by   the  contractor  that  his   work   has   been   damaged   by 

The   pipe    was    made    from    fV-i"-    ■'ind    %--in.    plates  alleged  improper  tests, 

and  there   are    137   joints   to   be   welded   in   the   former  That  the  city  desires  to  have  the  job  rushed  through 

and    244   in   the   latter   thickness   of   metal,    all    single-  is  shown  by  the  fact  that  the  specifications  require  the 

riveted  lap  joints.     The  pi])e   has   an  average   cover  of  work  to  be  started  a  week  after  the  award  of  the  contract 

.'U/2  ft.  and  completed  on  or  before  May  15,  1917. 

The   specifications   provide   that  the    welding   may   be  The  contractor  is  required  to  maintain  all  joints  and 

done  either  by  the  oxyacetylene  or  the  electrical  process,  rivets  and  any  other  welding  or  repairing  done  by  him 

but  in   either   case   permanent   bottle-tight   joints    must  for  a  period  of  one  year  after  the  work  has  been  accepted 

be   secured.     All   preparatory   cleaning,   scraping,   chip-  by  the  commission.     The  city  will  retain  30%  of  the 

ping    or   other   work    must   be    done   by   the   contractor  contract  price  until   after  the  work  has  been   accepted, 

before  welding.     Separate  bids  were  requested  for  joint-  The  contractor  must  put  up  a  guarantee  bond  for  the 

hole   excavations   and   for   joint-hole   filling,   backfilling,  fulfillment  of  the  one-year  guarantee   clause,  this  bond 

and  also  for  inside  and  for  outside  welding  by  each  of  to  be  an  amount  equal  to  25%  of  the  cost  of  the  work 

the  processes  named,  these  bids  to   be  made  separately  under  the  contract. 

for  pipe  of  each  of  the  thicknesses  specified.     The  city  E.  Otis  Hunt  is  Commissioner  of  Public  Works  and  W. 

reserves    the    right    to    award    the    contracts    for    either  I'homas  Wooley  is  City  Engineer. 
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250-Ft.  Concrete  Arch  Across  Spokane 
River  ('ollapses  Durinjr  C>onstruction 

On  Feb.  (>,  1})17,  the  Post  St.  bridt-c,  crossiiifi:  tbo  Spo- 
kane TJivcr  at  Spokane,  Wasb.,  cona])se(1  witboiil  warnin;^ 
wliile  I'oncrete  was  bein_i>'  phiced  on  one  of  tbe  aicb  ribs, 
"^rbrt'e  (>r  tbe  workmen  wbo  were  carried  (b)wn  in  tbe  fall 
were  kiUed  instantly  and  several  otbers  were  qnite  seri- 
ously injured.  Tbe  bridi^e  was  to  bave  been  a  reinl'oreed- 
concrete  twin-rib  areb  of  250-rt.  span  and  33-ft.  rise.  Tbe 
crown  .section  of  tbe  arcbes  was  (5x0  ft.  and  tbe  bauncb 
section  (5x8  ft.,  tbe  spacin<>;  of  tbe  ribs  beinj;-  20  It.  c.  to 
c.  Tbe  twin  arcbes  were  l)eing  erected  on  I'ranied  limber 
falsework,  footing  on  timber  pile  bents  driven  presumably 
to  rock  in  tbe  river  bottom,  Tbe  conereti'  was  being 
poured  in  transverse  units  witb  sectional  oi)enings  l)e- 
tween  and  at  tbe  time  of  collapse  tbe  ribs  Avere  completed 
witb  tbe  exception  of  one  opening  on  one  side  of  l)otii  ribs 
and  the  crown  key  section  wbich  was  to  bave  been  ])()ur(Hl 
last.     High  water  conditions  prevailed  in  the  river. 

The  bridge  is  midway  between,  and  only  30  to  50  ft. 
from,  tbe  Great  Northern  Ry.  steel  bridge  and  tbe  Wash- 
ington Water  Power  Co.  steel  bridge.  It  is  also  near  the 
Monroe  St.  concrete  bridge,  the  281-ft.  arch  in  which  was 
for  some  time  the  longest  in  the  world. 

The  bridge  and  falsework  were  designed  by  P.  F.  Ken- 
nedv.  Engineer  for  Olsen  &  Johnson,  the  contractors. 
The  erection  of  the  falsework,  together  with  the  pouring  of 
the  ribs,  was  in  direct  charge  of  Mr.  Kennedy  until  Jan. 
31,  one  week  before  the  collapse,  when  he  either  fell  or  was 
knocked  off  the  service  bridge  and  was  drowned.  The 
general  supervision  of  the  work  was  under  the  direction 
of  Morton  McCartney,  City  Engineer,  and  his  assistant, 
B.  J.  Garaett.  Before  his  connection  with  the  contractor 
on  this  bridge  Mr.  Kennedy  had  been  an  Assistant  Engi- 
neer in  the  City  Engineers'  office. 

^Ir.  Kennedy  seems  to  have  had  exclusive  knowledge  of 
the  design  and  construction  of  the  falsework,  so  that  it  is 


PIG.  2.     LOOKING  TOWARD  WEST  END  OF  THE  FALLEN 
POST   ST.   BRIDGE 

difficult  to  get  any  information  regarding  its  condition. 
An  analysis  of  the  situation,  however,  has  been  made  for 
EtKjineering  News  by  a  local  engineer,  l)ut  did  not  reach 
New  York  in  time  for  publication  in  this  issue.  A  com- 
plete description  of  the  failure  and  of  the  falsework  will 
therefore  appear  in  next  week's  issue  of  this  journal. 

The  two  views  herewith  were  taken  immediately  after 
the  collapse  of  the  structure  and  show  the  conditions  at 
each  end  of  the  bridge. 

^iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiMimiiiiiiniiitiiiiiiiiniiiiiiiiiiiitiiiiMitMitiiiii 


FIG.    1.    POST  ST.   COLLAPSE   AT   EAST   AUL  T.Mi:.\T 


I       ENGINEERING    SCHOOLS 

Massachusetts  Institute  op  Technology 
ifassachusetts  Institute  of  Technology  has  arranged 
a  series  of  lectures  and  experimental  demonstrations  in 
physics,  chemistry  and  applied  science  for  high-school 
pupils  in  and  near  Boston,  utilizing  the  laboratory  equip- 
ment of  various  departments.  These  lectures  will  be 
given  in  the  large  auditorium  at  Cambridge  on  certain 
afternoons  at  -i  o'clock.  This  work  will  be  done  through 
the  institute's  "Society  of  Arts,"  an  organization  pro- 
vided for  in  the  institute's  charter  and  which  for  over 
50  years  has  offered  public  lectures  in  popular  science. 

C0LIJ]\rBIA  TTXIVERSITY 

Because  of  the  growth  of  research  work  in  Columbia 
University,  a  plan  for  the  organization  of  an  adminis- 
trative Board  of  Eesearch  has  been  placed  before  the 
trustees  by  President  N.  M.  Butler.  This  board  would 
be  separate  from  the  University  Council,  but  responsible 
to  it;  its  function  w^ould  be  (1)  to  secure  suggestions 
from  departments  and  individuals  for  specific  researches, 
( 2 )  to  fix  the  order  of  precedence  in  apportiomnent  of 
available  funds,  (3)  to  eliminate  duplication  of  efforts  in 
separate  but  related  departments. 
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Roof  Truss  Buckles  After  Erection 
When  Not  Yet  Stayed  Laterally 

A  roof  truss  failed  by  lateral  bueklin<>-,  Jan.  29,  1917, 
on  the  Hyatt-Buick  Building  under  construction  in  Kan- 
sas City,  Mo.  The  building,  about  85x130  ft.,  was  two 
stories  high,  the  second  floor  being  supported  on  plate 
girders  extending  across  the  building,  resting  on  the  out- 
side steel  wall  columns  and  on  an  interior  row  of  columns 
about  35  ft.  from,  one  side.  Over  the  second  story  were 
steel  roof  trusses  spanning  85  ft.,  supported  on  columns 
in  the  outside  walls.  All  the  columns  and  plate  girders 
had  been  set  but  no  floorbeams  were  in  place.    Two  roof 
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DETAILS   OF    FAILED    ROOF   TRUSS 

trusses  had  been  set,  bolted  to  the  columns,  and  some  of 
the  10-in.  channel  purlins  of  the  roof  had  Just  been 
placed.  These  constituted  the  only  lateral  bracing  in 
place. 

During  the  noon  hour,  when  no  work  was  being  done, 
the  end  truss  failed  by  the  buckling  of  the  hip  gusset- 
plate  (see  sketch),  followed  by  the  bending  of  the  lower 
chord  angles.  This  pulled  the  two  outside  columns  in, 
forced  a  kink  in  the  second  floor  girders,  tilted  the  inter- 
mediate first-story  columns,  and  pulled  the  second  truss 
down.    No  one  was  injured  and  the  damage  is  not  great. 

The  trusses  were  very  lightly  built  and  had  no  cover 
plate  over  the  hip  joint  to  give  lateral  stiffness  beyond 
that  furnished  by  the  vertical  gusset  plate. 

W. 

Helping  Contractors  Bid  on  Road 
Construction  Near  Chicago 

In  preparing  to  let  contracts  for  60  mi.  of  country 
roads  in  Cook  County,  Illinois  (in  which  county  Chicago 
is  located),  special  information  has  been  compiled  for 
the  assistance  of  prospective  bidders.  A  map  has  been 
prepared  showing  the  location  of  sand,  gravel  and  stone 
supplies  in  and  adjacent  to  Cook  County  and  giving  the 
name  of  the  owner  in  each  case.  This  map  shows  also 
the  railway  connections.  Another  map  shows  not  only 
the  roads  and  railways,  but  also  the  location  and  car 
capacity  of  railway  sidetracks  in  the  county  adjacent  to 
the  roads  that  are  to  be  built.  Thus,  a  contractor  pro- 
posing to  bid  on  any  particular  section  can  ascertain 
where  and  from  whom  supplies  may  be  obtained,  how 
they  can  be  shipped  to  the  work  and  where  they  can 
be  delivered  and  stored.     Blueprint  copies  of  these  maps 


are  available  in  addition  to  complete  plans  and  specifica- 
tions for  the  vv^ork. 

The  roads  will  be  18  ft.  wide  (with  a  top  surface  or 
crown  of  243-ft.  radius)  and  will  have  3-  or  6-ft. 
shoulders,  making  a  total  width  of  34  or  30  ft.  between 
ditches.  Bids  are  invited  on  (1)  7-in.  concrete  (6  in. 
at  the  sides  and  8  in.  at  the  middle),  (2)  2-in.  asplialtic 
concrete  on  6-in  macadam  base  and  (3)  2-in.  asjiJialtic 
concrete  on  5-in.  concrete  base.  All  the  roads  are  outside 
the  city  limits  of  Chicago.  Advertising  for  bids  ou 
individual  sections  will  begin  immediately  and  continue 
at  two-week  intervals.  The  work  is  under  the  direction 
of  George  A.  Quinlan,  County  Superintendent  of  High- 
ways, Court  House,  Chicago. 

Syracuse  Advised  To  Adopt  a  City  Plan 

The  long  expected  report  of  B.  J,  Arnold,  of  Chicago, 
to  the  City  of  Syracuse,  N.  Y.,  on  the  elimination  of 
railroad  grade  crossings,  has  very  recently  been  made. 
A  prominent  feature  is  the  recommendation  that  a 
definite  plan  for  transportation -line  and  street  revisions 
be  made  to  accommodate  expected  city  growth.  The 
plan  of  City  Engineer  H.  C.  Allen,  for  placing  the 
New  York  Central  E.R.  tracks  from  the  east  in  the 
bed  of  the  old  Erie  canal  and  from  the  west  on  the 
West  Shore  right  of  way,  and  changing  the  passenger 
station  to  West  Genesee  and  West  St.  is  approved.  The 
Delaware,  Lackawanna  &  Western  R.R.  tracks  across  the 
city  would  be  placed  upon  a  concrete  viaduct.  A  union 
station  is  not  recommended  as  needed  at  the  present, 
especially  as  the  Lackawanna  here  is  more  of  a  freight 
than  a  passenger  carrier.  The  old  New  York  Central 
station,  at  Franklin  St.,  would  be  made  an  interurban 
trolley  station  and  public  market.  The  cost  of  the  Ne\\' 
York' Central  work  is  estimated  to  be  $6,000,000— $300.- 
000  for  canal  lands,  $500,000  for  damages,  $5,200,000  for 
structures  and   added  lands. 

!^' 

Department  of  Public  Domain  May 
Replace  Minnesota  Board 

A  department  of  public  domain,  consisting  of  a  director 
under  whom  there  would  be  five  bureaus,  each  headed  by 
a  commissioner,  is  proposed  by  a  bill  now  before  the 
Minnesota  Legislature.  Nine  commissions,  boards  and 
offices  would  be  abolished  and  some  of  the  duties  of  still 
others  would  be  transferred  to  the  new  department  as 
listed  in  the  title  of  the  I)ill : 

state  Drainage  Commission,  State  Board  of  Timber  Com- 
missioners, Surveyors  General  of  Loss,  Minnesota  State  For- 
estry Board,  Reclamation  Board,  Geological  and  Natural  His- 
tory Survey  of  the  State  of  Minnesota,  State  Board  of  Immi- 
gration and  the  Offices  of  Commissioners  and  Superintend- 
ents of  all  State  Parks,  Forest  Reserves  and  State  Forests, 
and  the  State  Highway  Commission,  and  Conferring  the 
Powers,  Duties  and  Functions  of  Said  Commissions,  Boards, 
Offices  and  Institutions,  and  Likewise  Such  Powers  and  Duties 
of  tlie  State  Auditor  (Except  as  Limited  by  the  Constitution), 
and   of  the  Board   of  Regents   of  the   University   of  Minnesota 
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;is  Relate  to  the  Sale,  Lease,  Improvements,  Supeiintendenco 
unci  Administration  of  State  I'arks,  Korests.  Mines  and  tlie 
I'roducts  Thereof,  Kxcept  Land  on  Wliiili  State  institutions 
Are   or  Shall   Be   Located. 

In  addition,  some  of  tli(>  duties  now  perloinicd  hy  tlie 
(Jovcrnor  would  be  tnuisl'cried  to  the  dii-ector  of  the 
publie  doniiiin. 

The  diiectof  wouhl  be  a{)})()inte(l  by  the  Goveinor  with 
the  appioval  of  the  Senate,  and  after  a  short  term,  endiii";- 
in  1919,  would  thereaftei"  hold  oHicc  for  six  years.  The 
commissioners  heading  the  several  bureaus  would  be  ap- 
pointed by  the  director  for  two-year  terms.  The  director 
would  be  required  to  give  a  bond  for  $50,000. 

The  bureaus  provided  for  by  the  bill  are:  (1)  Land, 
Forest  and  Immigration;  (2)  Mines;  (3)  Game  and 
Fish;  (4)  Drainage  and  Water;  (5)  ITighways.  The 
commissioners  of  the  Bureaus  of  Highways  and  of  Drain- 
age Avould  be  civil  engineers.  Each  of  the  coumiissioners 
would  have  to  be  "an  expert  in  such  matters"  as  pertain 
to  his  bureau,  and  "experts  now  in  the  sei'vice  of  the 
state,  performing  the  same  or  similar  duties  shall  be  pre- 
ferred for  appointment."  Appointments  of  all  sorts 
would  have  to  be  made  regardless  of  political  or  other 
affiliations  "and  accoi'ding  to  a  merit  system  devised  and 
maintained  hy  the  director  of  public  domain,  designed  to 
effect  the  greatest  practicable  economy  and  efficiency. 
Subject  to  the  approval  of  the  director  of  public  domain 
and  merit  system  in  force,  each  bureau  commissioner 
would  have  the  right  to  appoint  and  discharge  his  sub- 
ordinates and  employees. 

The  commissioner  of  highways  would  have  all  the 
powers  and  duties  relating  to  highways  or  state  aid  for 
highways  now  conferred  by  law  on  any  state  officer  or 
board,  including  the  state  highway  commission,  and  the 
state  engineer  or  secretary  of  that  commission,  and  his 
deputies.  It  would  also  be  the  duty  of  the  commissioner 
of  highways  "to  prepare  a  plan  for  a  general  system  of 
state  roads,  which  may  be  altered  or  extended  from  time 
to  time"  but  "such  plan  will  require  the  written  approval 
of  the  director  for  the  domain."  The  commissioner  would 
also  have  power,  subject  to  written  approval  of  tire 
director,  to  apportion  state  road  and  bridge  funds  among 
the  political  subdivisions  of  the  state. 

The  location  and  plan  for  bridges  over  the  Minnesota 
River  now  requiring  the  approval  of  the  Governor  would 
be  transferred  to  the  director  of  public  domain. 

The  bill  outlined  in  the  foregoing  paragraph  was  dra^vn 
by  a  commission  appointed  by  the  legislature  two  years 
ago.  It  has  been  indorsed  by  the  present  Governor  and 
by  the  State  Drainage  Board,  which  consists  of  the 
Gavernor,  the  State  Auditor  and  the  Secretary  of  State. 
The  only  board  or  commission  that  is  openly  fighting 
the  bill  is  the  State  Forestry  Board.  Some  members  of 
the  legislature,  however,  are  against  the  bill  oti  the 
ground  that  it  places  too  much  power  in  the  hands  of 
one  man. 


An  lEngineering  Council  To  Represent 
the  Engineering  Profession 

Various  movements  have  been  started  during  the  past 
year  to  effect  some  form  of  organization  with  authority 
to  represent  the  whole  engineering  profession  in  public 
matters  where  its  interests  are  concerned.  A  movement 
has  now  been  started  in  N"ew  York  to  have  the  United 


Fngineering  Society,  representing  the  four  founder 
societies  of  (livil,  Mechanical,  Mining  and  Flectrical 
I'lngineers,  organize  an  l<>ngitieering  Council,  wliicli,  ac- 
coidiiig  to  Uh'.  plans,  will  "provide  for  convenit^nt 
coiipei'ation  between  engineering  soci(!ti(!S  for  the  proper 
consideration  of  questions  of  general  interest  to  engi- 
neers and  to  the  public,  and  to  provide  the  means  for 
united  action  upon  questions  of  common  consent  to 
engineei's." 

The  Engineering  Council  is  to  be  made  up  of  delegates 
from  such  engineering  and  technical  .societies  as  may 
be  invited  to  join  it  by  the  Board  of  Trustees  of  the 
United  Engineering  Society.  Each  society  which  may 
become  a  member  of  the  Engineering  Council  will  be 
entitled  to  one  rei)resentative  if  it  has  not  over  3000 
members,  and  for  larger  membership  it  is  entitled  to 
an  additional  representative  for  each  additional  2000 
members  or  fraction  thereof.  The  Council  is  to  consider 
only  nuitters  which  are  brought  to  its  attention  by  any 
of  the  societies  represented  upon  it.  "It  may  speak 
authoritatively  for  all  member  societies  on  all  public 
questions  of  a  common  interest  or  concern  to  engineers, 
unless  objection  be  made  by  one-fourth  of  the  representa- 
tives." 

The  general  plan  of  organization  above  outlined  was 
approved  at  a  meeting  held  on  Feb.  8,  at  which  the 
principal  officers  of  the  four  founder  societies  were 
present.  The  proposed  plan  of  organization  is  to  be 
further  considered  by  the  Board  of  Trustees  of  the  United 
Engineering  Society  at  its  meeting  on  Friday,  Feb.  23. 
and  will  come  up  for  final  action  at  a  special  meeting 
on  Mar.  8. 


An  EnjtineerinR-  Coinniis.siou  of  five  unpaid  members  has 
been  authorized  at  Atlanta,  Ga.,  to  advise  the  city  government 
on  technical  matters.  Services  of  members  of  the  affiliated 
engineering-  societies  have  been  offered. 

A  State  Health  Commissioner  for  Oiiio  in  place  of  a  State 
Board  of  Health  is  proposed  in  a  bill  before  the  legislature. 
The  Governor  would  name  five  members  of  a  Health  Council 
which  would  make  one  of  its  members  Commissioner.  The 
Council  would  have  no  executive  or  administrative  powers. 

A  Review  of  the  Flood-Control  Plans  of  Los  Angeles 
County.  California,  developed  by  J.  W.  Reagan,  Chief  Engineer 
of  Flood  Control  for  the  County  Board  of  Supervisors,  is  likely 
to  be  made  by  a  special  board  of  engineers  made  up  of  Wil- 
liam Mulholland,  Chief  Engineer  of  the  Los  Angeles  Water 
Department,  who  was  named  by  the  Los  Angeles  Chamber  of 
Commerce;  John  Quinton,  named  by  the  Municipal  League, 
and  Homer  Hamlin,  City  Engineer,  named  by  the  Finance 
Committee  of  the  City  Council. 

A  I.arg:e  Electric  Steel  Plant  with  a  capacity  of  300  tons 
per  day  is  to  be  built  at  Toronto,  Canada.  The  works  are 
being  erected  by  the  Imperial  Munitions  Board  on  a  tract  60 
acres  in  extent  in  the  Ashbridge  Bay  district  on  the  lake 
front.  The  works  will  contain  ten  Heroult  type  electrical 
furnaces,  each  taking  about  2000  hp.  of  3-phase  25-cycle 
current,  which  will  be  supplied  by  the  Provincial  Hydro-Elec- 
tric Commission.  Scrap  metal  will  be  used  as  the  raw  mate- 
rial, and  800  to  1000  men  will  be  employed.  Work  on  the 
foundations  started  on  Jan.  19,  and  the  plant  is  to  be  rushed 
to  completion  to  supply  high-grade  steel  for  shell  making. 

The  Montreal  Aqueduct  Power  Project  will  be  investigated 
by  an  independent  board  of  engineers  engaged  by  the  City 
Council.  A  voluntary  commission  of  rate-paying  engineers, 
local  members  of  the  Canadian  Society  of  Civil  Engineers 
(W.  S.  Tye,  Sir  John  Kennedy,  Ernest  Marcean,  J.  A.  Jamieson, 
R.  A.  Ross,  Arthur  Surveyor  and  W.  J.  Francis),  as  noted  in 
"Engineering  News,"  Nov.  30,  1916,  has  reported  that  the 
scheme  is  so  unreliable  and  expensive  that  the  city  had  better 
lose  the  money  spent  than  try  to  finish  the  work.  About 
$5,000,000  has  been  spent  out  of  a  possible  $11,000,000.  The 
power  plant  is  intended  to  develop  10,000  hp.  The  City  Engi- 
neer has  formally  disputed  the  finding  of  the  voluntary  board. 
The  new  commission  is  composed  of  A.  St.  Laurent,  J.  B.  Mc- 
Rae  and  H.  E.  Vautelet. 


February  15,  1917 
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Sewage  Improvements  for  Detroit,  Mich.,  totaling  $8,491,900 
are  included  in  the  1917-18  estiinatos  submitted  to  the  City 
Council  by  Clarence  W.  Hubbell,  city  ongineer.  This  sum 
would  provide  for  over  30  mi.  of  sewers  and  also  for  a  dis- 
posal site  on  Connors  Creek  estimated  to  cost  $120,000.  The 
complete  sewerage  program  drawn  up  by  Mr.  Hubbell  to  meet 
the  needs  of  the  next  few  years  calls  for  an  outlay  of  $16,000,- 
000. 


Sfiiiiiiiiiiiitiiiiiiiiiiiiiniuiiiii 


PERSONALS 


Murray  M.  Duncan,  M.  Am.  Inst.  M.  E.,  manager  of  the 
Cleveland-Cliffs  Iron  Co.,  Ishpeming,  Mich.,  has  been  made 
Vice-President  of  the  company.  He  is  located  at  Marquette, 
Mich. 

William  ]V.  Jones,  Assoc.  M.  Am.  Soc.  C.  E.,  Engineer  of 
Design  and  Construction,  St.  Paul  Water  Department,  has 
been  appointed  Engineer  in  charge  of  construction  at  the 
Minneapolis  (Minn.)  filtration  plant,  at  a  salary  not  to  exceed 
$5000  per  annum. 

U^.  K.  Wallter,  Assoc.  M.  Am.  Soc.  C.  E.,  formerly  Senior 
Civill  Engineer,  Interstate  Commerce  Commission,  Kansas 
City,  Mo.,  has  been  appointed  Engineer  Maintenance-of-Way 
of  the  Detroit  Division  of  the  Wabash  Railway  Co.,  with 
headquarters  at  Montpelier,  Ohio,  in  place  of  R.  S.  Charles, 
transferred. 

Robert  C.  'Wheeler,  Assoc.  M.  Am.  Soc.  C.  E.,  has  resigned 
as  City  Engineer  of  Summit,  N.  J.,  to  become  Acting  General 
Manager  of  the  Vincennes  (Ind.)  Water-Supply  Co.,  the 
(Jreencastle  (Ind.)  Water  Co.  and  the  New  Chester  (Penn.) 
Water  Co.  He  succeeds  the  late  A.  W.  MacCallum  and  will 
have  headquarters   at   26   South   Third   St.,   Philadelphia. 

J.  T.  Collins,  Assoc.  M.  Soc.  C.  E.,  formerly  Chief  Engineer, 
Department  of  Public  Works,  Santo  Domingo,  has  been  ap- 
pointed General  Manager  of  Dominican  Government  Railroads 
by  the  Head  of  the  Military  Government,  H.  S.  Knapp,  Captain, 
United  States  Navy.  He  will  have  charge  of  construction, 
maintenance  and  operation  of  all  railroads  owned  and  oper- 
ated by  the  Dominican  Government. 

Henry  Welles  Durham.  M.  Am.  Soc.  C.  E.,  County  Engi- 
neer of  Bergen  County,  New  Jersey,  during  1916,  and 
who  failed  of  reappointment  during  service  on  the  Mexican 
border,  was  tendered  a  dinner  on  Feb.  3  by  certain  citizens  of 
the  county,  interested  in  a  nonpartisan  administration  and 
good  government.  Addresses  were  made  by  Mayor  Blake,  of 
Englewood,   and   other   public   officials. 

Harry  D.  Anpleby,  former  Chief  of  the  Topographic  Bureau 
of  the  Department  of  Public  Works,  Borough  of  Manhattan, 
New  York  City,  has  been  appointed  Designing  Engineer,  Bu- 
reau of  Yards  and  Docks,  Navy  Department,  Washington, 
D.  C.  He  is  a  graduate  of  the  University  of  Michigan  and  for 
some  time  was  with  the  Public  Service  Commission  on  subway 
work  in  New  York  as  an  Assistant  Designing  Engineer. 

Gen.  George  'W.  GoethaLs  has  opened  offices  for  the  practice 
of  consulting  engineering  at  43  Exchange  Place,  New  York 
City.  General  Goethals  has  associated  with  himself  a  staff  of 
experienced  specialists  and  will  carry  on  a  general  consulting 
practice  in  civil,  electrical,  mechanical  and  hydraulic  engi- 
neering. It  is  understood  that  some  of  the  engineers  who 
have  been  associated  with  General  Goethals  in  the  Panama 
Canal  work  will  join   him  in  his  practice. 

Hugh  B,  Holmes,  formerly  Resident  Engineer  at  Kansas 
City,  Mo.,  of  the  Kansas  City,  Mexico  &  Orient  R.R.,  has  been 
appointed  Chief  Engineer  of  the  railroad,  with  headquarters 
in  Kansas  City.  Mr.  Holmes  entered  railway  service  in  1S99, 
with  the  Chicago,  Burlington  &  Quincy  R.R.,  as  a  rodman. 
He  began  service  with  the  Orient  R.R.  in  1900  as  topographei- 
on  preliminary  surveys  in  the  State  of  Chihuahua,  Mexico; 
afterward  serving  as  levelman  and  transitman  on  location. 
In  1904  he  was  Resident  Engineer  on  the  construction  of  the 
first  20  km.  of  the  La  Junta-Temosochic  extension  of  the 
Chihuahua  &  Pacific  Ry.  (now  the  Mexican  Northwestern  Ry.). 
He  reentered  the  service  of  the  Orient  in  1905  as  Chief  Clerk 
and  Assistant  to  the  Superintendent  of  Construction  at 
Chihuahua,  in  which  cai)acity  he  served  until  1909.  In  1912 
he  was  appointed  Resident  Engineer  in  charge  of  the  engi- 
neering  department   of   the    receivers   of   the   railroad. 

Dr.  W.  F.  M.  Gos.s,  M.  Am.  Soc.  M.  E..  Dean  of  the  College  of 
Engineering,  University  of  Illinois,  has  resigned,  effective 
Mar.  1,  to  become  President  of  the  Railway  Car  Builders'  As- 
sociation, which  is  made  up  of  representatives  of  15  different 
companies  engaged  in  the  manufacture  of  railway  cars.  The 
object  of  the  association  is  to  establish  cooperative  relations 
between  manufacturers  and  purchasers  and  especially  in  the 
matter  of  standardizing  design  and  specifications.     Dean  Goss 


organized  the  Department  of  Practical  Mechanics  at  Purdue 
University  in  1879.  He  was  Instructor,  Professor  and  Director 
of  the  Engineering  Laboratories  there  until  1907,  when  he 
went  to  the  University  of  Illinois.  He  was  In  charge  of  the 
locomotive-testing  plant  of  the  St.  Louis  Exposition  in  1904 
an-1  has  served  as  Chief  Engineer  of  the  Commission  on  In- 
vestigation on  Smoke  Abatement  and  Electrification  of  Ter- 
minals at  Chicago,  111.  He  is  a  past-president  of  the  American 
Society  of  Meclianical  Engineers. 


OBITUARY 
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Tlioiiia.s  M.  Itaiiiion,  engineer.  Topographic  Branch,  United 
States  Geological  Survey,  died  on  Feb.  4  in  Baltimore.  He  had 
been  connected  with  the   Survey  since  1888. 

Frank  H,  Martin,  an  architect  and  member  of  the  firm  of 
Martin  &  Hall,  l^rovidence,  R.  I.,  died  at  his  home,  on  Feb.  2, 
from    pneumonia.      He  was   53   years  old. 

Roger  Kennedy,  a  Connecticut  contractor,  died  at  South 
Farms,  Ind.,  from  apoplexy,  on  Feb.  6.  He  is  said  to  have 
built  many  of  the  docks  along  the  Connecticut  River.  He  was 
born   in   Ireland    in   1847. 

Charles  T.  Schoen,  reported  as  the  originator  of  the 
pressed-steel  car  now  in  general  service  on  railways,  died  in 
Moylan,  near  Philadelphia,  on  Feb.  4,  at  the  age  of  72.  When 
20  years  old  he  became  manager  of  a  spring  factory  at  $12 
per  week.  It  is  said  that  the  next  year  he  was  raised  to  $30 
and  given  a  fifth  interest  in  the  profits,  amounting  to  $17,000. 
In   1889   he   designed  his  pressed-steel   car. 

Samuel  Forsythe  Thomson  died  after  a  short  illness  at  his 
home  in  Brooklyn  Borough,  New  York  City,  Jan.  30,  1917,  at 
the  age  of  44.  He  was  born  at  Charleston,  S.  C,  June  5,  1872. 
After  graduating  from  the  Massachusetts  Institute  of  Tech- 
nology in  1896  he  took  service  under  Col.  George  E.  Waring, 
Street  Cleaning  Commissioner,  New  York  City.  He  then  went 
to  West  Point  as  an  instructor  in  civil  engineering.  After 
several  years  in  that  capacity  he  returned  to  New  York  and 
entered  the  service  of  the  Rapid  Transit  Railroad  Commission, 
being  assigned  as  assistant  engineer  on  the  construction  of 
the  East  River  tunnels  of  the  Interborough  System  under 
Division  Engineer  Robert  Ridgway.  In  the  spring  of  1906, 
soon  after  the  Board  of  Water  Supply  of  New  York  City  was 
organized,  Mr.  Thomson,  again  serving  under  Mr.  Ridgway, 
went  on  to  the  Walkill  Division  of  the  Catskill  Aqueduct, 
where  he  remained  throughout  the  entire  construction  of 
that  portion  of  the  aqueduct,  first  as  assistant  engineer  and 
then  as  acting  division  engineer  in  charge  of  the  work.  Tlie 
value  of  the  construction  work  on  this  division  was  approxi- 
mately $6,000,000.  The  last  three  years  of  his  life  he  spent 
in  New  York  City  with  the  Kingsbridge  Contracting  Co.  as 
engineer  on  several  large  sewer  contracts. 

George  Henry  Hill,  M.  Am.  Inst.  Elec.  E.,  a  member  of  the 
engineering  staff  of  the  General  Electric  Co.  at  Schenectady, 
N.  Y.,  died  on  Jan.  31  after  a  brief  illness  from  pneumonia. 
Mr.  Hill  was  born  at  Williamsport,  Penn.,  in  1872.  He  re- 
ceived his  education  at  Dickinson  Seminary  and  Johns  Hop- 
kins University.  He  graduated  from  the  latter  institution  in 
1895  and  took  up  work  with  Frank  J.  Sprague  on  the  develop- 
ment of  electric  elevators  and  multiple-unit  control  for  rail- 
way trains.  He  soon  became  chief  of  construction  of  the 
elevator  depai'tment,  and  when  this  class  of  work  was  relin- 
quished by  the  Sprague  company  in  1900  he  became  chief 
engineer  of  the  company's  works  at  Bloomfield,  N.  J.  In  1902, 
when  the  Sprague  patents  wei'e  taken  over  by  the  General 
Electric  Co.,  Mr.  Hill  joined  the  forces  of  the  latter  company 
and  had  responsible  charge  of  the  further  development  of 
multiple-unit  train  control.  As  assistant  to  S.  E.  Case,  he 
had  charge  of  the  manufacture  of  the  car  equipment  for  the 
elevated  and  subway  lines  in  New  York,  Boston,  Chicago  and 
Philadelphia,  as  well  as  much  work  for  foreign  countries. 
Since  1906  Mr.  Hill  has  been  Assistant  Engineer  of  the  rail- 
way and  traction  department,  and  was  in  charge  of  the  group 
of  engineers  dealing  with  the  general  problems  arising  in 
connection  with  electric-railway  development.  In  this  posi- 
tion he  was  one  of  the  company's  most  important  advisers. 
Mr.  Hill  made  many  important  inventions  in  connection  with 
his  work,  taking  out  over  40  patents.  Among  these  was  a 
broad  patent  on  the  system  of  electrically  operating  bulk- 
head doors  in  ships.  Mr.  Hill  had  been  a  frequent  contributor 
to  technical  journals  and  to  the  "Proceedings"  of  the  Amer- 
ican Institute  of  Electrical  Engineers,  which  he  joined  in 
1899.  He  was  chairman  of  the  Schenectady  section  of  the 
Institute  during  1915.  Mr.  Hill  was  married  in  1899  to  Miss 
Hazel  Thompson,  of  Bloomfield,  N.  J.,  who  with  three  sons 
survives  him. 
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ENGINEERING  SOCIETIES 


AMI'MtUWN   INSTITUTIO   OF  MINING   ENOINKKHS. 

Kob.     l!>-:32.       Mi'ftiiiR    in    Now    York    Citv.      Secv..     l!riull<\, 
SlouKhton,    2!>   W.   V.Hh  St.,   Now    York   Clly. 
SOITTHWIOSTKKN    ('ONKMilOTI-:    ASSOCIATION. 

Kob.  l!l-l!l.  Soudiwo.slorii  Com'r»'t<>  Show  in  Kaii.s:is  <'il\', 
Mo.  Address  Chns.  A.  Stevenson.  Mi;?  W.  10th  St..  Kim.sns 
(""ity. 

CONNECTICITT  SOCIKTY  OF  CTVII.  KNGINRFUS. 

Feb    20-21.      Annual    nieetinn'   in    Now    Haven    in    Mason    Lab- 
oratory.     Secy..  J.    F.   Jackson,   New    Haven. 
IOWA    STATE    DRAINAGIC    ASSOCIATION. 

Feb.  20-21.  Meeting  in  Fort  Dodge.  Secy.,  M.  F.  P.  Costelloc, 
Ames. 

IOWA  FNGINEEKINO  SOCIETY. 

Feb.   21-23.     Annual   meeting  in   Ames.     Secy.,   .1.   H.    Imnlap, 
Iowa  City. 
AMERICAN  CERAMIC   SOCIIOTY. 

Mar.  .'i-S.     Annual  nieotinK  in  New  York  City.     Secy..  Edward 
Orton.    Jr.,    Columbus,    Ohio. 
NATIONAL,  BRICK   MANUFACTURERS'   ASSOCIATION. 

Mar.    .")-10.      Annual    meetiuK    in    New    York    City   at    McAli)in 
Hotel.      Secy.,   T.   A.   Randall,   Indianapo-lis. 
CENTRAL  ELECTRIC  RAILWAY   ASSOCIATION. 

Mar.    8-9.       Annual    mooting:    in    Indianapolis.       Secy.,    A.    L. 
Neereamer,    Indianapolis. 
NEW  ENGLAND  RAILROAD  CLUB. 

Mar.   13-17.     Annual   meeting  in  Boston.     Secv.,  W.   E.   Cade, 
6S3  Atlantic  Ave.,  Boston. 
WISCONSIN    ELECTRICAL    ASSOCIATION. 

Mar.   l.">-16.      Convention   in   Milwaukee.      Secy.,   George   Alli- 
son, First  National  Bank   Building,  Milwaukee. 
NATIONAL   RAILWAY   APPLIANCES   ASSOCIATION. 

Mar.    20.      Annual    meeting    in    Chicago   at    Coliseum.      Secy., 
C.   W.   Kelly,   Kelly-Derby  Co.,   Chicago. 
ILLINOIS  GAS  ASSOCIATION. 

Mar.    21-22.      Annual    meeting   in   Chicago.      Secy.,    Horace   H. 
Clark,    1325    Edison   Building,    Chicago. 
The  Oresfon   Society  of  Engineers  held   its  annual   meeting 
on  Feb.  .5  at  the  University  Club,  Portland,  the  occasion  being 
a  "dollar  dinner." 

The  American  Clieinicsil  Society  will  hold  a  spring  meet- 
ing in  Kansas  City,  Apr.  10  to  14.  In  addition  to  the  business 
and  technical  sessions,  there  will  be  a  smoker,  a  banquet 
and  excursions.  The  secretary  is  Charles  L.  Parsons,  Box  ."50.5, 
Washington,  D.  C. 

The  North  Dalvota  Society  of  Engineers,  at  its  annual 
meeting  Jan.  30  and  81,  elected  the  following  officers:  Presi- 
dent, J.  A.  Ingram;  vice-presidents,  R.  H.  Slocum  and  J.  H. 
Clarke;  secretary,  E.  S.  Chandler,  University,  N.  D.  The 
proposed  law  for  the  licensing  of  land  surveyors,  previously 
prepared  by  the  society,  was  modified  slightly  and  again  sub- 
mitted to  the  Legislature.  It  provides  for  the  examination 
(and  licensing  upon  proof  of  qualifications)  of  land  surveyors 
in  the  state,  and  provides  that  none  except  licensed  surveyors 
shall  be  allowed  to  hold  the  office  of  county  surveyor,  or  to 
issue  surveyor's  certificates  or  certified  plans  or  plats  for 
filing,  in  any  case  where  the  location  of  property  lines  is 
thereby  involved.  The  next  annual  meeting  will  toe  held  at 
Fargo. 
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Tractors  Made  from  Pleasure  Cars 

The  Knox  Motors  Co.,  of  Springfield,  Mass.,  has  designed 
a  traction  unit  that  converts  a  pleasure  automobile  into  a 
three-ton  tractor.     It  is  aimed  by  this  to  provide  a  use  for  the 


KNOX  CONvi:i;ttxg   tr.kctor  unit 


ihouHJinds  of  second-hanfl  cars  ^ming  upon  the  market  each 
year  and  for  which  there  now  HceniH  to  be  no  outlet.  This 
dovlce  replaces  the  rear  axl<!  and  wheels  and  the  rear  part  of 
the  body.  The  unit  has  tiie  spring  Hu.spension  of  the  regular 
Knox  tr.ictor  for  the  eiul  of  the  car  frame,  and  the  heavy 
wj'ight  of  useful  load  is  transfeired  dircictly  to  the  new  rear 
axle  through  a  separate  set  of  springs.  The  cross-channel 
of  the  unit  is  bolted  to  the  frame  of  the  cai-,  and  the  propeller 
shaft  is  connected  to  a  univeisal-joint  flange  on  the  drive- 
axle  internal  gear.  After  hooking  up  the  brake  rods  the 
tractor  is  leady.  Wh<!re  a  dray  is  used  as  a  load  carrier,  a 
spe(!ial  bolster  is  fastened  on  the  front  end  (the  wheels  and 
tongue  being  removed)  and  connected  with  the  tractor  turn- 
table.    This  unit  sells  for  $550. 

New  Curl*  and  Step  ForniM 

The  steel  form  for  concrete  curbing  shown  herewith  is 
susiionded  from  above  instead  of  being  supported  from  below 
in  the  more  usual  way.  At  intervals  are  placed  posts  or  stools 
carrying  crosspieces  having  slotted  holes   to   receive   bolts  on 


SUSPENDED    FORM    FOR   CONCRETE    CURBING   AND 
NEW^    FORM    FOR    STEPS 

the  top  of  the  form  plates.  Wing  nuts  on  these,  and  resting 
on  the  crosspiece,  provide  for  adjusting  the  elevation  of  the 
forms.  Transverse  clamps,  shown  on  either  side  of  the  middle 
support,  keep  the  side  plates  in  proper  position.  Between  the 
first  support  and  the  first  crossclamp  is  a  templet  with  hand' 
hole.  This  is  left  in  place  while  the  concrete  is  being  depos 
ited  and  is  then  removed,   leaving  a  joint  in  the  curb. 

The  form  for  concrete  steps  is  composed  of  a  series  of 
L-shaped  arms,  with  each  side  slotted  to  receive  clamping 
bolts.  The  bottom  arms  are  set  on  anchor  plates  carefully 
leveled,  so  that  no  further  plumbing  or  squaring  is  required 
in  setting  the  additional  arms  for  the  side  frames.  Between 
the  side  arms  is  moved  a  strike  or  templet,  which  is  made 
telescopic  so  as  to  be  adjustable  for  various  widths  of  steps. 
It  is  made  of  a  pair  of  angles,  with  slotted  holes  for  clamp 
bolts.  This  templet  moves  on  guides  under  the  side  arms, 
these  being  adjusted  to  give  the  desired  slope  for  the  surface 
of  the  step.  The  slotted  L-frames  are  used  also  for  curb 
forms. 

These  curb  and  step  forms  are  amqng  the  specialties  of  the 
H.  D.  Cornelius  Co.,   3012  Calvelage  St.,  Cincinnati,   Ohio. 
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Ship  Canal  from  Swedish  Lake  to  Ocean 


A  bar^i^c  oi'  ship  canal  cun nod inii,-  one  of  the  lar<;o  lakes 
(»('  Sweden  with  an  ()((>an  port  has  just  been  completed, 
after  seven  yeai's  of  woi'k.  "^riK^  canal  is  known  as  the 
Trollhattan  Canal  and  connects  l^ake  Vener,  in  lh(>  south- 
western part  of  Sweden,  wilh  the  |)oi't  of  (Jothenburg', 
which  is  located  on  llie  (Kattegat,  th<'  sti'ait  connection 
between  the  Baltic  and  the  NoiHi  Sea.  'i'he  ])roject  was 
started  hy  investigations  in  li)()2,  and  actual  construction 
was  begun  in  1!)0!>.  Olhcial  ceremonies  opened  the  woi'k 
in  October,  1!)1(;. 

The  new  canal,  which  is  an  enlargement  ol'  one  of  some 
years'  standing,  is  Wl 
mi.  long,  47  mi,  of 
which  is  the  canal iza- 
liion  of  the  (Jota 
Kiver.  From  the  lake 
to  the  sea  level  there 
is  a  difPerence  of  head 
of  1  I.")  ft.,  which  is 
distributed  among  six 
locks.  The  canal  is 
designed  at  present  to 
cari'v  vessels  of  a  draft 
of  V.\:l  ft.,  thougli  it 
is  excniually  intended 
to  1)0  dcepeiu'd  to 
cari'v  \('ssels  of  a  dra  ft 
of  IC.  I  ft.  On  account 
of  tlie  e\cnt  ual  depth, 
a  nuinbei'  of  the  rock 
ex(-a\ations  ha\('  been 
carried  down  to  the 
full  dcptli.  and  the 
locks  ha\('  been  built 
for  fntui'e  contingen- 
cies, l^iie  minimum 
bottom  widtli  id'  the 
canal  is  about  <S()  ft., 
willi  wide  turnouts 
provided  at  intcu'vals. 
The  excavation  in 
rock  is  on  a  slope  of 
10:1    and   in  earth   on 

a  slope  of  1  :  2.  The  minimum  width  of  the  lock  gates  is 
15  ft.,  ami  the  length  of  the  lock  chand)ers  is  2!)()  ft. 
The  niinimiim  depth  over  the  sill  of  the  locks  is  18  ft. 

Excavation  totaled  about  5,;}i)0,000  yd.,  (listribut(Hl  as 
follows:  Soil  exca\ation,  I);}0,000  cn.yd. ;  total  rock  ex- 
(avation,  1,3()0,00{),  of  which  ;U,Oo6  is  below  water; 
dredging,  ;5,100,0()0  cu.yd. 

Six  locks  are  requii-ed  to  take  care  of  the  differeiu-e  in 
head,  two  of  them  at  eitliei-  end  of  the  canal  and  four 
at  the  town  of  'I' roll  hat  tan.  the  site  of  the  famous  wa- 
ter-])owei-  dexelopment.      Of   these    four   locks,    three   are 


Y\r..   1.     LOOKING  DOWN  A  FLIGHT  OF  THREE  LOCKS  AT  TROLL- 
HATTAN,  ON  THE  TROLLHATT.\N  CANAL  IN  SWEDEN 


joine(|  in  one  llight.  The  \iew  in  Fig.  1  is  taken  from 
the  uppermost  of  the  three  locks,  looking  down  toward  the 
lower  le\('l.  The  locks  vary  in  difference  of  level  from 
1(S  to  .■)!  ft.  They  are  of  concrete  masonrv  ;  but  in  some 
cases  whei'e  tliey  ai'e  built  through  the  solid  rock  cut,  the 
side  against  the  I'ock  is  ]U)t  completely  sheathed  with 
concrete,  but  is  merely  provided  witli  ])iers  on  which 
guard  timbers  are  placed.  This  is  very  well  illustrated 
in  Fig.  1. 

The  lock  chambers  can  be  supplied  with  and  emptied  of 
water  by  lateral  culverts  arranged  in  the  masonry  on  the 

sides  of  the  gate 
chambers.  These  cul- 
verts are  ])laced  on 
either  side  of  the  lock 
basin,  as  a  rule,  and 
inlet  culverts  open  in- 
to a  crib  arranged 
under  the  nj)per  gate 
chand>er  in  each  lock. 
From  this  crib  a  bot- 
tom (hannel  leads 
under  tb(d)ottomof the 
lock,  fi'om  which  the 
water  tlows  out  into 
the  lock.  Outlet  tun- 
nels proceed  likewise 
tbi'ough  the  bottom 
channel,  'i'he  flow  of 
watt'r  in  the  lateral 
cuherts  is  regulated  by 
vertical  valves.  When 
it  is  necessary  to  I'c- 
])ai!'  the  valves,  the 
latei-al  cuhfU'ts  can  he 
shut  oir  separately  by 
means  of  sliding  tim- 
hers.  Th(>  lock  gates 
are  mitered  and  are 
driven,  like  the  valves, 
by  means  of  electric 
machinery  ])laced  in 
the  cliandu'i's  in  the 
latei-al  masonry  and  sunk  under  the  |)lane  of  the  lock.  The 
locks  are  moreover  piexided  with  electrically  driven  cap- 
stans, windla.sses  and  other  operating  machinery,  with  ap- 
pliances for  shutting  off  the  locks  and  with  electric  illumi- 
nation and  signalling  apparatus.  All  the  electric  nui- 
<  hinery,  except  the  capstans,  and  all  the  illumination  aiul 
signal  lights  are  operated  from  boxes  erected  on  the  lock 
jdanes. 

While  it  is  expected  that  some  self-operated  hoats  will 
run  in  the  canal,  in  order  to  facilitate  the  towing  of 
sailing  vessels  and  l)arges  a  towpath   has   been   arranged 
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PIG.  2.    THE  TUOLLHATTAN  IRRIGATION  CANAL   IN  SOUTHWEST  SWEDEN 
The  navigation  canal  on  the  left,  the  power  canal  in  the  middle  and  the  Gota  River  in  the  rear 


along'  one  side  ol'  the  canal.  Full  provision  for  naviga- 
tion has  been  made  in  the  way  of  signals,  lighthouses, 
drawbridges  at  the  principal  railway  and  road  crossings, 
harbors  at  the  different  towns  that  are  passed,  breakwaters 
in  the  lakes,  and  regulating  dams  at  two  places. 

Fig.  2,  taken  at  Trollhattan,  shows  the  completed  canal 
as  it  a})peared  last  fall.  The  navigation  canal  is  to  the 
left,  the  famous  Trollhattan  power  canal  is  in  the  middle 
of  the  picture,  and  the  river  is  in  the  background.  One 
of  the  harbors,  that  at  Akersberg,  is  shown  in  Fig.  3. 

The  superintendence  for  the  entire  work  was  in  the 
hands  of  the  Director-General  of  Waterfalls  of  Sweden, 
Col.  F.  Z.  Hansen.  The  immediate  construction  was 
under  charge  of  Capt.  G.  Main,  of  the  Corps  of  Koyal 


Engineers,  and  later  ol'  Lieut.  A.  Ekwall,  of  the  same 
corps,  who  succeeded  Captain  ]\Ialn  in  1911.  The  in- 
formation on  the  canal,  together  with  photographs,  some 
of  which  are  reproduced  here,  was  kindly  forwarded  to  us 
by  K.  A.  Froman,  the  chief  assistant  engineer  of  the  canal 
work.  Mr.  Froman's  report  also  states  that  by  a  bill 
passed  late  last  year  the  Swedish  Parliament  voted  a 
grant  for  the  beginning  of  the  extension  of  a  canal 
connecting  the  Baltic  and  Lake  Malar,  at  one  end  of 
which  Stockholm  is  situated.  When  the  reconstruction  of 
this  canal  has  been  completed,  the  two  largest  lakes  of 
Sweden  will  be  accessible  to  modern  seagoing  vessels.  A 
further  project  that  is  under  consideration  is  the  Iniild- 
ing  of  a  canal  connecting  Lake  ]\Ialar  with  Lake  Vener. 


PIG.  3.    A  DOCK  AND  LOCK  BASIN  ON  THE  NEW  TROLLHATTAN  SHIP  CANAL  IN  SWEDEN 


February  22,  1!)17 
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The  Art  of  the  Expert  Witness 


JSy^NOJ^SlS — ,1  wcll-l-noti'n  eiujiitccr  who  Jias  ap- 
peared as  an  expert  witness  in  nunn/  court  and 
in  formal  rases,  here  ir  rites  his  ol)ser  cations  on  se- 
curiiKj  good  testimony  that  will  win  the  satisfaction 
of  clients  (iiid  (he  respect  of  opponents,  'litis  ar- 
ticle di'ols  with  the  enijineer  on  I  lie  irilness  stand 
in  conrl.  A  snhse(jiienl  nrlicle  discusses  differ- 
ences in  opinions  and  Jindin</s  of  fact  hetween 
experts. 

I.    On  the  Stand 

Nearly  all  (Miginecrs  arc  called  upon  sooner  or  later  to 
s])eak  as  experts  in  connection  with  some  engiiu'cring 
niattei'.  Ivxpert  lesliniony  is  a  subject  on  whicli  \('ry 
little  lias  been  written.  It  appears  that  eiigineei's  e(|ually 
qualided  in  other  respects  {liU'er  *i:reatly  in  their  ability 
or  cH'ectiveness  as  expert  witnesses.  'I'here  is  no  reason 
why  engineei-s  should  not  seek  to  attain  the  hijihest  pos- 
sible elliciency  as  expert  witnesses  when  called  upon  to  act 
in  that  capacity,  just  as  they  would  seek  to  attain  the 
highest  etticieney  in  engineering  design  or  construction 
work. 

I'ossibly  the  use  of  the  word  efficiency,  applied  to  the 
M'ork  ol'  an  expert  witness,  is  somewhat  novel ;  therefore, 
the  following  definition  is  given: 

Efficiency  on  the  pai't  of  an  expert  witness  is  the 
ahility  to  get  before  the  court  or  judicial  body  the  facts 
or  opinions  imolved  in  his  testimony — clearly,  cori'ectly, 
completely. 

What  tiii-:  Exi'KRt  Is  P'oi; 

It  is  a  fact  that  nuiny  excellent  engineers  make  very 
poor  expert  witnesses.  Probably  in  large  measure  this  is 
due  to  failnre  of  tlie  engineer  when  appearing  as  a  witness 
to  n^alize  the  j)eculiar  conditions  under  which  he  is  then 
working.  First,  the  witness  is  j)resenting  the  results  of 
his  studies  or  experience,  not  to  engineers,  but  to  men 
whom  lie  must  assume  are  wholly  ignorant  of  technical 
matters  and  whose  whole  mental  processes  are  ditferent 
from  his  own. 

In  the  second  place,  he  must  bear  in  mind  that  he  is  not 
at  liberty  to  state  his  o])inions  in  what  very  likely  appeal's 
to  him  to  be  a  natural,  orderly  and  consistent  manner,  bnt 
rather  he  must  get  his  testimony  before  the  court  in  answer 
to  a  series  of  (piestions  which  may  come  to  him  in  a 
very  dilfereiit  order  rrom  that  in  which  he  would  ordi- 
narily make  his  own  statemeiils. 

Ahore  all.  Ilie  expert  irilni'ss  nnisl  eonslantlij  bear  in 
mind  that  ///'.s-  teslimoni/  is  heini/  presented  for  the  infor- 
malion  of  llie  conrl :  that  I  he  court,  as  a  rule,  has  a  high 
degree  of  intelligence  and  is  not  hampered  by  pi-ejudice 
for  either  side:  but  thai  il  is  not  a  technical  court  and 
recpiires  \'eiy  clear,  and  olleii  lull,  explanations  of  techni- 
cal matters  in  order  to  grasp  their  proper  significance  and 
bearing. 

K\()WLi:i)(.'r:  and  Aiiii.rrY 

"^^rhere  is  another  and  a  dilfereiit  reason  why  manv  ex- 
cellent engineers  do  not  make  good  experts.  Success  in 
engineering,  as  in  many  other  ihiiigs,  is  ot'teii  attained 
mainly  through  concentration.     The  engineer  who  has  de- 


voted himself  exclusively,  we  will  say.  to  some  specific 
class  of  work  in  a  particulai-  locality,  however  successful 
he  may  have  been,  may  make  a  very  poor  witness  as  to  gen- 
ei-al  principles  and  facts  and  conditions  underlying  the 
design,  etticiency  or  cost  of  similar  work  elsewhere. 

'J'he  reason  is  that  an  expert  to  make  a  good  witness 
must,  in  general,  be  very  broadly  cr)nversant  with  the  sub- 
ject with  wliich  he  is  dealing,  lie  must  be  capable  of  dis- 
tinguishing instantly  between  broad  generalities  and  spe- 
cilic  instances.  'Hie  man  whose  work  has  been  concen- 
trated along  a  certain  line  is  much  less  apt  to  possess  thi- 
ability  than  one  whose  practice  has  been  ])erhaps  more 
superficial,  but  which  has  covered  a  wider  I'ange  and  con- 
se(piently  enables  him  to  view  from  a  vai'iety  of  dilferent 
angles  cNcry  possible  (piestion  involved. 

.\  ])riiiiary  re(piisite  of  success  as  an  expei't  witness  ap- 
])ears  to  be  tlierefore  a  broad  and  thorough  knowledge  of 
the  subject  upon  which  the  witness  is  aj>])earing.  Thei'e 
is  nothing  that  can  give  a  witness  a  greater  degree  of 
self-possession  or  fuller  confidence  as  he  s(piares  liimself 
for  cross-examination  on  the  witness  stand  than  the  feeling 
that  he  knows  what  he  is  going  to  talk  about  and  knows 
it  better  than  anyone  else  present- — better  than  the  attor- 
neys who  cross-examine  him  can  possibly  know  it. 

Even  if  the  witness  possesses  in  full  the  (pialifications 
of  knowledge  and  experience,  he  will  often  lea\e  the  wit- 
ness stand,  after  his  first  experience,  with  a  feeling  of 
gi-eat  dissatisfaction,  especially  if  the  oj)posing  counsel 
who  cross-examines  him  is  sharp  and  subtle.  As  in  most 
other  lines  of  personal  effort,  a  high  degree  of  efficiency 
can  be  attained  only  as  the  result  of  practical  experience. 
Given  the  primary  qualifications  of  knowledge,  ability, 
self-control,  a  certain  amount  of  adroitness  and  a  good 
understanding  of  human  nature,  still  the  engineer  ap- 
pearing as  an  expert  can,  if  he  will,  profit  greatlv  along 
the  following  lines  as  the  result  of  experience.  A  little 
study  will  (piicken  the  process. 

JiuLEs  OF  Evidence 

He  may  leai'n  much  of  the  rules  of  evidence,  so  that  he 
will  know  when  to  (pialify  and  when  not' to  (pialifv  hi-; 
answers.  He  may  learn  the  art  of  making  his  answer^ 
complete  and  une(iuivocal  and  at  the  same  time  direct  and 
wholly  responsive.  On  cross-examination  some  (piestions 
call  for  yes  or  no  answers,  and  others  do  not.  Questions 
that  can  fairly  be  answered  hy  yes  oi-  no  should  in  genera! 
be  so  answered,  'i'he  witness  who  unnecessaril\-  (pialilies 
his  answers  runs  the  risk  either  of  creating  an  unfavor- 
able impression  with  the  court,  or  of  ha\ing  portions  of 
his  aiiswei-s  striken  out  as  not  responsive. 

On  the  other  hand  if,  as  often  happens,  the  cross-exam- 
ining jittorney  is  atti'iupting  to  create  a  false  impi-ession 
bv  a  series  of  (piestions,  then  a  (pialified  answer  is  not  al- 
\\ays  II nj list i lied.  Vavw  if  afterward  stricken  out,  it  may 
call  the  attention  of  the  court  to  the  unfairness  of  the 
(pu'slions. 

Circumstances  alter  cast's.  .\n  exi)ert  witness  subjcnted 
to  unfair  (juestions  sometimes  ]u-o])erly  takes  the  bit  in 
his  teeth  and  runs  away  witli  the  cross-examining  attoi- 
ney.  'V\\c  latter  has  the  ])owei'.  by  virtue  of  his  position 
and  under  the  rules  of  evidence,  of  mistr(\iting  an  inexpe- 
rienced but  fair-minded  witness.  ( 'ertainl  v,  a  fair-minded 
witness  is  entitled  to  i-esort  to  soiiuAvhat  extreme  methods 
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to  prolci'l  liinisi'ir  against  Itrowhcaliii^  and  iiiviiiiial  idii. 
.Iiulgos  seem  <iciu'iiillv  to  incloi'  llial  a  wiliirss  should 
take  cai'e  of  liiiuscir  lallicr  than  coiit  iiiiiall  y  appeal  |o  llu- 
I'oui'l   for  pi'olt'ct  ion. 

The  object  of  (pialirN  iii,u'  iiu  answer  is  to  put  the  tiiith 
ill  its  proper  rehitions.  A  \vitn(>ss  is  asked  to  stale  tlir 
inininiiiiii  l!o\\  of  a  stream,  where  it  is  e\idenl  that  the 
natural  or  luirciinlatcd  How  is  intended,  hut  is  not  so 
stated  in  the  (piestion.  'the  witness  may  ha\('  seen  the 
stream  dry  under  artilieial  conditions,  and  there  are  there- 
tore  two  answers  that  he  may  ii'ive.  Answering  literally, 
he  may  say  zero.  Assuming-  that  the  intent  of  tlu'  (piestion 
is  to  gi't  at  the  natui'al  minimum  yield,  he  ma\-  ;;i\e  the 
latter  ligure.  l^^ithei'  answer  is  likely  to  lead  to  compli- 
eatious.  The  (pu'stion,  as  put,  is  at  fault  because  it  does 
not  clearly  dist  iuiiuish  which  is  intended — the  natural  or 
the  artificial  minimum.  'I'lie  witness  should  eithei'  I'lear 
this  up  by  asking;'  a  (piestion  pi'eliminary  to  his  answer 
or  else  should  (pudify  his  answer  by  stating  to  wliicli  it 
refers. 

If  a  witness  cannot  answer  a  (piestion  in  such  a  way  as 
to  tell  the  whole  truth  by  the  woi'd  yes  or  no,  he  is  entitled 
to  say  so.  Nevertheless,  the  presiding  judge  not  infre- 
quently will  be  of  the  opinion  that  the  question  is  one 
that  may  fairly  antl  properly  be  answered  by  yes  or  no 
and  insist  upon  such  an  answer.  Under  these  conditions 
there  is  no  reason  why  a  witness  should  not  supply  the 
answer,  for  it  is  already  on  the  record  that  his  answer  is 
under  protest,  ini2:)Iying  that  there  is  some  qualilication 
necessary.  The  witness  must,  however,  depend  upon  the 
counsel  for  his  own  side  of  the  case  to  give  him  an  oppor- 
tunity to  make  the  desired  qualifieation  to  his  anwer  latei 
on,  on  redirect  examination.  Some  attorneys  seem  never 
to  miss  an  opportunity  to  engage  in  a  so-called  fishing 
expedition  in  the  cross-examination  of  an  expert,  while 
others  confine  their  cross-examinations  to  brief  and  per- 
tinent matters  and,  following  the  advice  of  an  old  trial 
lawyer,  "do  not  attempt  to  plow  with  their  adversaries' 
oxen." 

Definiteness  To  Be  Sought 

Another  point  where  inexpert  witnesses  often  fall  short 
is  in  the  matter  of  definiteness.  Testimony  that  a  certain 
distance  is  a  long  distance,  or  that  a  certain  well  is  a  deep 
well,  is  bad  enough  even  when  coming  from  lay  witnesses. 
Attorneys  on  both  sides  often  try  in  vain  to  get  witnesses 
to  give  definite  statements  in  such  cases.  The  experienced 
expert  witness  will  know  beforehand  that  he  is  quite  cer- 
tain to  be  called  upon  for  a  definite  statement;  he  will 
^ive  the  matter  forethought  and  be  prepared.  But  suppose 
that  the  witness  has  not  done  so  and  does  not  actually 
know,  for  example,  the  distance  between  two  points.  One 
of  the  attorneys  will  ask  him  to  give  his  best  judgment. 
Perhaps  the  witness  will  say  he  does  not  know  and  has 
no  ju(lgment.  Still  the  attorney  may  persist,  "Well,  you 
know  it  is  not  a  hundred  miles,  don't  you?"  and  the  Avit- 
ness  will  reply,  "Yes."  Then  the  attorney  will  ask :  "Is 
it  more  than  one  mile  ?"  and  the  witness  will  reply  "Yes." 
Proceeding  by  successive  increments,  the  attorney  will 
worm  out  of  the  witness  a  guess  as  to  the  distance  in- 
volved. Very  likely,  when  the  opposing  counsel's  turn 
comes  he  will  ask :  "That  was  nothing  but  a  guess  ?"  to 
which  the  witness  will  say,  "Yes."  The  net  result  is  that 
a  great  deal  of  time  and  labor  has  been  expended  in  get- 
ling  the  witness  to  give  an  answer  that  he  might  as  well 
have  given  as  a  guess,  so  stated,  in  the  first  instance. 


There  is  another  class  of  jiidgnieids  that  a  witness  is 
often  called  upon  to  give  upon  the  witness  stand  whieh 
(leser\t'S  some  atlenlion,  and  that  is  esliuuitcs  on  mattiM's 
capable  of  measurement,  but  which  IIk;  witn(!ss,  owing  to 
his  special  knowledge  or  e.vperience,  is  competent  to  esti- 
nuite  closely  without  actual  nu'asurements,  such,  for  ex- 
;Mnple.  as  the  amount  of  uuisonry  in  a  wall  liiat  the  witness 
has  examined  carefully,  hut   has  not   measui'ed. 

Ila\inggi\('n  his  estimate,  the  opposing  counsel  is  very 
iikely  to  insist  upon  an  admission  by  the  witness  that 
this  estimate  is  purely  a  guess.  In  genei'al,  such  an  ad- 
mission should  not  be  made,  'i'he  witness  should  hav(- 
clearly  in  mind  the  distinction  betwcicn  guesses,  eslinuit(!s 
,iud  actual    measui'emeiits. 

'J'he  mathematical  definition  of  a  guess  is:  A  judg- 
ment that  the  piobability  of  an  event  lies  midway  between 
the  two  possible  extremes,  made  in  the  total  absence  of  any 
knowledge  of  causes  tending  to  vary  it  one  way  or  the 
other.  It.  is  the  value  of  the  event  that  would  have  a 
])r()l)al)ility  of  one-half  in  accordance  with  the  prin(-i|)le  of 
insuilicient  reason. 

An  estimate  is  a  judgment  of  the  most  probable  value 
of  an  event  or  a  (puintity  where  there  are  some  known 
elements  that  may  atl'ect  the  position  of  its  value  between 
the  possible  extremes,  all  these  elements  being  taken  into 
account.  Precisely  speaking,  of  course,  a  guess  is  a  judg- 
ment and  so  is  an  estimate;  but  practically,  a  guess  is 
never  an  estimate,  although  estimates  vary  in  value  from 
those  which  are  only  as  good  as  guesses  to  those  which  are 
nearly  equal  to  actual. measurements. 

As  illustrating  the  difference  between  guesses  and  esti- 
mates, let  it  be  required  to  determine  the  distance  between 
two  points  that  lie  somewhere  within  a  circle  2  ft.  in 
diameter.  The  points  cannot  be  more  than  2  ft.  apart, 
and  they  may  be  in  juxtaposition.  If  their  locations  are 
wholly  unknown,  the  best  possible  guess  as  to  their  position 
is  that  they  are  f  ft.  apart.  If  their  location  is  known, 
but  the  distance  between  them  has  not  been  measured,  an 
estimate  of  the  distance  may  often  be  made  that  will  be 
very  close  to  the  truth,  by  comparing  their  apparent  dis- 
tance with  some  fixed  scale  or  unit  of  measurement,  such, 
for  example,  as  the  diameter  of  the  circle.  Thus  an  esti- 
mate is  based  upon  some  scale  of  comparison,  while  a 
guess  is  not  so  based. 

Calculations. Made  on  the  Stand 

Many  experts  absolutely  refuse,  unless  compelled  by 
the  court,  to  make  calculations  on  the  witness  stand.  If 
the  expert  has  before  him  the  necessaiy  data  and  the  cal- 
culation is  one  that  can  be  quickly  made,  there  is  no  reason 
why  he  should  refuse  to  make  the  calculation  on  the 
witness  stand.  But  when  undertaking  so  to  do  and  before 
giving  the  result,  he  should  request  permission  to  correct 
the  figures  if  upon  checking  them  over  at  his  leisure  he 
finds  any  errors  or  matters  that  he  desires  to  change. 
This  creates  a  much  better  impression  than  to  refuse  to 
make  any  calculations  whatever.  The  writer  has  seen  an 
alert  judge  or  opposing  counsel  make  a  calculation,  and 
make  it  correctly,  while  an  expert  who  had  been  asked  to 
make  a  calculation  on  the  stand  was  arguing  about  the 
great  length  of  time  it  would  take  and  the  impossibility 
of  making  the  calculation  in  court. 

Some  experts  make  a  practice  of  destroying,  or  leaving 
at  home;,  details  of  the  specific  calculations  on  w^hich  their 
opinions  or  valuations  are  based.  This  practice  may  some- 
times shorten  cross-examination,  but  it  is  verv  unfair  to 
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the  coiui,  which  is  Iht'  party  often  most  interested  in 
kiu)\viiif>-  \hv  iiianiici'  by  wiiieli  the  opinion  was  reached. 
'!  he  value  of  an  opinion  (Icpeuds  vcit  hirgely  on  tlie  t'oun- 
ilation  upon  which  it  rests.  An  opinion  tliat  is  deduced 
from  stated  facts  by  a  logical  process  of  reasoning  or  by 
delinite  inatheinaiical  calculation  is  entitled  to  more 
weight  than  a  mere  float  ing  unattached  liypothecation. 

KxXOWLEIKiK  OF  THE  L.VW 

If  underlying  data  are  asked  for  and  it  appears  that 
they  have  been  purposely  withheld  or  destroyed,  a  court 
is  justified  in  giving  the  testimony  based  thereon  scanty 
consideration.  At  the  same  time,  an  expert  whose  opinion 
is  the  result  of  pi'evious  experience  in  many  similar  cases 
cannot  be  expected  to  carry  his  entire  professional  history 
around  in  a  brief  case.  An  intelligent  witness,  as  well  as 
an  intelligent  judge,  will  determine  readily  what  it  is 
pertinent  to  produce  in  response  to  the  cross-examining 
attorney's  requests. 

Experts  as  well  as  lay  witnesses  often  find  difficulty  in 
distinguishing  between  direct  and  hearsay  evidence.  The 
opinions  of  an  expert  should  be  his  own,  but  the  facts 
may  be  derived  from  others.  Thus  an  expert  may  take, 
and  it  is  often  his  duty  to  take,  account  of  facts  which  of 
themselves  would  be  hearsay  and  incompetent. 

Thus  in  valuing  real  estate  it  is  proper  for  an  expert  to 
inquire  diligently  as  to  sales  of  similar  and  adjacent  prop- 
erties, the  prices  and  attendant  conditions,  and  to  ntilize 
this  information  in  forming  his  opinion  of  value.  Yet 
these  prices  and  conditions  are  wholly  incompetent  as 
direct  evidence  of  value  of  the  property  in  question,  al- 
though they  may  be  brought  into  the  record  through  cross- 
examination  if  the  opposing  counsel  so  elects,  and  accord- 
ingly the  witness  should  be  prepared  to  give  them  when 
called  for. 

Similarly,  the  witness  may  consult  authorities  as  to 
general  practice  or  as  to  historical  conditions,  and  he 
may  base  his  ojnnion  thereon  to  some  extent.  Yet  he 
must  be  sufficiently  conversant  with  the  subject  to  bo 
able  to  form  an  opinion  of  i-eal  value,  and  it  must  be 
his  own  opinion  that  he  gives — not  that  of  some  authority 
he  has  consulted. 

In  general,  an  expert  cannot  be  permitted  to  bolster 
up  his  opinion  by  citing  authorities  on  direct  examina- 
tion, but  he  may  be  asked  on  cross-examination  to  cite 
some  authority  for  an  opinion  he  has  given.  Authorities 
may  be  cited  to  the  witness  on  cross-examination  for  the 
purpose  of  controverting  the  opinions  he  has  given.  In 
general,  the  witness  will  first  be  asked  if  he  accepts  the 
work  of  such  or  such  an  author  as  an  authority  on  a  certain 
subject.  An  expei't  may  accept  a  certain  authority  as  a 
whole  or  in  part  or  on  certain  subjects  and  not  on  others. 
Few  so-called  authorities  are  wholly  correct,  and  fewer 
still  are  wholly  wrong. 

Some  knowledge  of  technical  matters  is  admittedly  of 
value  to  an  attorney  engaged  in  the  trial  of  technical 
cases,  and  attorneys  do  not  hesitate  to  utilize  such  knowl- 
edge in  questioning  witnesses.  An  engineer  likewise  may 
be  better  capable  of  assisting  the  court  by  virtue  of  the 
possession  on  his  part  of  some  knowdedge  of  fundamental 
principles  of  the  law  imderlying  the  sul)ject  in  hand.  This 
is  especially  true  for  example  in  land-title  and  boundary 
cases.  The  use  of  such  knowledge  in  preparation  of  tecli- 
nical  evidence  or  in  formulating  answers  to  questions 
on  the  witness  stand  docs  not  necessarily  involve  the  adop- 


tion of  the  role  of  advocate  on  the  part  of  the  expert  nor 
the  usurpation  of  the  functions  of  the  court. 

It  is  a  most  common  practice  among  attorneys  on  cros.s- 
exainination  to  attempt  to  prove  an  exi)ert  witness  incon- 
sistent by  producing  his  evidence  in  some  other  case  and 
scekiugtoshow  that  opinions  he  there  presented  controvert 
the  ones  he  is  giving.  In  such  practice  the  opposing  counsel 
as  a  rule  carefully  avoids  giving  the  witness  any  oppoi'tu- 
nity  to  explain  the  differences  in  conditions  in  the  two 
cases;  and  it  nuiy  happen  that  there  is  not  the  slightest 
inconsistency  in  the  testimony  of  the  expert  in  the  two 
cases,  when  the  attendant  conditions  are  considered. 

In  such  an  instance  the  expert  must  rely  upon  his  coun- 
sel to  secure  an  opportunity  to  make  the  necessary  explan- 
ation or  statement  of  the  distinguishing  factors  in  the  two 
cases.  In  general,  it  does  not  appear  that  lawyers  gain 
much  by  such  ])ractices  unless  tiie  contradiction  is  clear 
and  the  conditions  identical. 

Language;  Hesitation;  Advisory  Experts 

Perhaps  it  is  unnecessary  to  say  that  nothing  can  be 
more  helpful  to  the  expert  on  the  witness  stand  than 
clarity  of  thought  and  the  ability  to  use  in  a  masterful 
manner  the  language  in  which  he  is  speaking.  The  wit- 
ness needs  perspicuity  as  well  as  perspicacity.  If  any- 
thing, it  is  the  most  important  of  the  two. 

The  witness  may  and  should  take  the  necessary  time 
to  think  before  he  answers  a  question.  On  the  other 
hand,  for  a  witness  to  hesitate  too  long  before  answering 
often  creates  the  impression  that  the  witness  is  stalled  or 
uncertain.  If  the  witness  is  as  thoroughly  qualified  as  he 
should  be,  he  does  not  need  much  time  in  which  to  formu- 
late an  answer  to  a  clear  and  fair  question;  and  again,  if 
the  question  is  not  clear  or  fair,  he  does  not  need  much 
time  in  which  to  state  that  fact  to  the  court. 

An  engineering  expert  is  often  called  upon  to  sit  in 
with  the  attorneys  during  the  trial  of  a  case,  to  offer  sug- 
gestions in  technical  matters  generally  and  to  assist  in 
the  cross-examination  of  opposing  experts.  Here,  espe- 
cially, some  knowledge  of  the  rules  of  evidence  is  of  value. 
It  will  greatly  aid  the  consulting  expert  in  properly  fram- 
ing questions  to  be  asked  by  counsel.  It  is  highly  import- 
ant, especially  where  counsel  is  not  fully  conversant  with 
the  technical  questions  involved,  that  questions  written 
out  and  handed  to  him  foi'  use  in  cross-examination  should 
be  competent,  material  and  relevant,  since  a  change  in 
form  may  render  the  question  ambiguous  or  even  absurd. 

Leading  questions  in  general  are  permissible  on  cross- 
examination;  and  if  the  opinion  offered  by  an  opposing 
expert  appears  to  be  too  restricted  or  too  broad,  the  truth 
may  often  be  arrived  at  on  cross-examination  by  either 
extending  the  principle  or  else  reversing  the   princi])le. 

For  example,  in  one  action  a  so-called  hydraulic  expert 
testified  that  placing  flashboards  10  in.  high  on  a  certain 
dam  would  raise  the  water  level  3  ft.  at  a  point  10  mi.  up- 
stream. The  cross-examining  attorney,  wholly  ignorant 
of  hydraulics,  doubted  this  evidence;  he  was  by  no  means 
sure  of  its  untruth,  but  he  realized  that  if  it  was  true  it 
was  fatal  to  his  (;ase.  Therefore,  it  was  important  to  con- 
trovert it.  The  result  was  readily  accomplished  by  re- 
versing and  extending  the  principle.  The  river  was  7  ft. 
deep  and  the  dam  was  8  ft.  high.  The  witness  was  easily 
led  into  the  admission  that  if  his  evidence  was  true,  then 
lowering  the  dam  30  in.  would  dry  up  the  river,  an  obvious 
aosurditv. 
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'V\\v  liilcsl  julditioii  111  llic  lisl  oT  -J-iiii.  iiiiloiiioliilc  nice-  A    siilVIv    iiiii    of    ucll-rollcd    cMiili    ('iicircics    llic    liclil 

tCiicks    is   lociitcd    near   llie    iiuUli    Itoimdarv   i.f    ilaiiiiitdii  iinincdialely    inside  llie   Irack.     This   is  ^caded    in  ciii  or 

('(tnntv.   Oliie,   on    (lie    Davloii    pike,   altout    II    mi.    froiii  lill  lo  Hie  same  level  as  I  he  inside  cdnv  ,,r  i  h,.  ( i-;i,.|<,  pisin^ 

l'\)nntain  S(|uai't',  Ciiic-innaii.  '•   '"■   towai-d   the   infield.     The  widlli   \aiies   ri'oni    10   Ft. 

'I'his  is  an  oval  track  with  lanueiils  1  ,S-.'(;.;i:)  ft.  lony-  "H  <lie  si  rai-ilitaways  to  :H)  It.  on  llie  curves,  except  in 
and  ISO''  curves  of  -'I,  llo.C.')  It.  leimlli;  the  tan-eiils  are  '''■<"><  «d'  Hie  -randslaiid,  where  concrete  paviii.i;  is  pro- 
parallel.      The  elements  ol'   the  ali^iiiinienl    are   sliown   on  ^idftl  to  ii  width  u\'  2{)  ft. 

tlu>  aecoinpanyini^   plan.    Kit;-.  2.     The  cur\ed    portion  ol'  'I'Ik'  topoiiraphy  made  necessary  a  modeiatc  amount  of 

the  track   was  di'Vidoped    from   straight    se>i,nienls.  j.'radin«i'.   The  inner  ed<;cs  of  the  two  stretclies  of  strMi<iiit- 

The  track  is  TO  ft.  wide.     The  tloorin;;-  is  2.\l-iii.  yel-  M\vay  rise  uniformly  from   I*;i.  r)!);5.0  at  the  I'.C.'s  on  the 

low  pine,  II  ft.  or  o\er  in  lenL^th,  dressed  on  one  side  and  west    end    to    l^]|.    .")!)(). 0   at    the    I'.C.'s   on    the   east   end. 

one  ed_ue,  e.xcepi  where  l)evelin<;-  is  reijuired  owini:  to  the  IJeiu'ath  the  ti-ack  the  ^i;roiiiid   is  graded  to  Ic^aNe  a  (;lear- 

curvature  of   \hv   track.     The   flooring   is   laid    loos(>   on  ance  of  not    less  than  :i   ft.   from  the  top  of  the  ground 

the    track    timlx'rs   with    the   exception    of   that   portion  to  the  linished  surface  of  the  wood  llooring;  and  wiiere 


A.J(L«ft 


FIG.   1.     VIEW  ON  A  BANK  OF  TWO-MILE  MOTOR   RACETRACK  AT  CINCINNATI.   OHIO 


forming  the  guard  rail  on  the  outside  of  the  curve,  which 
iti  s])iked  to  tlie  blocking.  The  first  two  strips  on  the 
inside  of  the  track  are  also  spiked  together  and  to  the 
bearing  timbers. 

Tlie  floor  stri2)s  are  laid  with  joints  well  broken;  each 
strip  is  spiked  to  the  adjoining  strip  with  30d.  wire- 
cut  nails,  driven  laterally,  leaving  I/4  i^-  ^t  the  head  of 
each  nail  exposed  to  form  spaces  between  the  strips.  These 
nails  were  driven  12  in.  betw^een  centers  and  were  stag- 
gered.     . 

The  sides  of  the  flooring  stiM])s  are  l)eveled  to  main- 
tain the  spacing  at  the  surface  of  the  track  when  required 
by  curvature  of  the  cross-section.     The  curved  cross-seo- 
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the  ground  outside  of  the  track  is  higher  than  the  track, 
a  terrace  is  formed  and  a  drainage  ditch  excavated. 

A  concrete  tunnel  under  the  track  ()])posito  the  en- 
trance to  the  ])ark  provides  access  to  the- parking  s])aces 
on  the  infield.  All  piers  and  footings  for  the  stands  and 
track,  the  rejjair  ])its  opposite  the  grandstand  and  the 
]:>avi]ig  of  the  safety  run  opposite  the  grandstand  are 
also  of  concrete.  The  track  is  inclosed  by  wire  fencing, 
8  ft.  high,  of  Nimmo  design,  excepting  where  the  super- 
elevation at  the  outside  of  the  curves  renders  fencing 
vinneeessary. 

The  grandstand  and  bleachers  have  each  a  seating  ca- 
pacity of  15,000.  About  1.000.000  ft.  h.ni.  of  lumber 
was  used  in  the  construction  of  stands  and  fence  around 
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-51)6777'-' 
PIG.   2.      PLAN  OF  CINCINNATI  MOTOR  RACETRACK,   SHOWING    ELEMENTS   OP  ALIGNMENT 


the  park,  with  some  interior  fencing  and  small  structures.  The  track  was  opened  on  Sept.  4  with  a  .300-nn.  race, 

and  an  equal  amount  of  lumber  was  required  for  the  track  There  were  about  30  contestants,  and  an  average  speed  of 

itself.  97  mi.  per  hr.  was  made. 

Work  was  begun  ]\Iay  1  and  was  completed  Aug.  31  of  The  architect  was  Harry  Hake,  of  Cincinnati,  and  the 

last  year.     The  total  cost,  including  land,  was  $550,000.  contractors  were  A.  Ryan  &  Co.,  of  Springfield,  111. 


Section  +hrough  Track  at.  Center  orf  Curve  -  Section  B-B 

FIG.  3.     TYPICAL  CROSS-SECTIONS  OF  CINCINNATI  MOTOR  RACETRACK  AND  CONSTRUCTION  DETAILS 
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^ornuilas    for   the    Three-Piece  l^'ranie 
and  Eccentrically  Loaded  (volunins 

^>^     Al.l'lJKIlO   ('.   J  ANNI* 

'riuM'c  arc  two  \\a\s  of  limliiiu  foniuiliis  I'oi-  the  vli('>S('s 
ip  a  riii'iil  rraiiic  ot'  I'l'ur  m-  tlii'cc  incmltcrs  namclv.  I>y 
llic  |;i\\  dl'  \ii-|iial  works  and  l>\  the  llicorv  nl'  llic  .'lliiisc 
of  clastirit V.  Ill  IIh'  (i|iiiii(tii  nf  the  writer  the  sccoikI  way 
is  l)y  far  tlic  sliorU'r  and  llu'  more  clc.iianl.  l"'(>i-  the  pres- 
ent purpose,  however,  only  the  res\iltin<::  I'onnulas  will  he 
"iiven,  without  yoinii'  into  the  method  of  derivation. 

The  readi'i-  who  wishes  to  raniiliarizo  hiuiseH'  with 
the  th(M)ry  of  the  ellipse'  of  elasticity  is  refcMTcd  to  "Rein- 
lorccd-Concrctc  Construction, "  hy  Prof.  {'<.  A.  Ilool, 
\'(il.  ill.  Chap.  \'1I1.  in  which  is  shown  a  purely  uru])h- 
ical  method  of  desinnina'  arches  derivcMl  from  this  theory. 

I'^iu'.  1  r(>pres(Mits  a  threc-niend)er  i'l-ame  comprisiuu'  a 
■riidcr  supiHU-ted  at  its  ends  .1  and  />  hy  posts  C.l  and  PI', 
the  uirdcM-  conn(>ctions  at  .1  and  />'  hein^  ri^id  and  the  two 
posts  ri.uidly  fixed  at  their  hases  C  and  P.  Hy  the  theory 
cf  the  ellipse  of  elasticity,  if  G  is  the  (dastic  weight  of  the 
w  hole  system  CADB,  its  value  is  given  hy 

where 

/<;  =  Modulus    of    elasticity    of    the    mat(M'ial    of    the 

gird(M-; 
7-;^  =  Modulus    of    elasticity    of    the    iiuiterial    of    the 

columns ; 
/    =  MonuMit  of  inertia  of  the  gii'dei'  cross-section; 
7,   —  Moment  of   inei'tia  of  the  culunni   cross-section. 
It  i'or  simplicity  we  put 

//         El 

then  the  expression   (1)   may  he  writlen 

/ 


1,1     the    ln;ld     /•'.     I'"i;j.    ".'.    Mia\     lie    cdUsidcrcil    as    ((impiised    of 

;i  I'olaliuii  and  \crlical  and  linn/nntal  displacemenls.  If, 
III  ft  hci'niiii'c.  we  iniagiiic  thai  the  elastic  ceiilcr  (I  is 
I'igidh  (oiiiiectcd  with  ('.  then  its  displaceiiieiit  will  he 
the  same  a--  that  of  (':  thai  is.  it  will  have  the  same  ro- 
lalioii  and  the  same  linear  di>piacciiieiits,  vertical  and 
hori/oiital. 

Ill  order  to  hrim:  G  to  its  former  position,  we  must 
appiv  at  ('  a  Inrcc  capahle  of  impressing  upon  (1  a  rota- 
tion, a  \ertical  displacement  and  a  hoi'izontal  one  e(pial 
and  of  contrary  sign  to  those  performed  \)\  (I  uiuler  the 
action  (d'  force  /''.  This  force  (oi'  group  of  forces)  is  the 
actual  reaction  at   ('. 

Calling  .1/.  r  and  //  the  moment  (with  respect  to 
center  (1).  Ncrtical  component  and  horizontal  component 
of  this  reaction,  hy  the  theory  of  the  ellipse  of  (dasticity  we 
mav  write 


\ 


HU  =  t' 


7^"'^''-" 


d.     ,'1. 


('J 


(«) 


wdiere  the  first  mendiers  represent  the  I'otation,  the 
M'rtical  displacement  and  the  horizontal  (lis])lacemeiit  of 
the  point  (!  under  the  action  (d'  the  reaction  /i',  wdiile  the 
sce(uid  memhers  represent  the  same  displacements  of  G 
under  the  action,   howe\cr,  of  the   foi'ce  F. 

i'^oiMindas    ((i),    (()    and    (S),    with    the    \alues   given 
l)y  iormulas  (2),  (  I  )  and  (-')),  will  hecome 

(I. 


M  =  F 


//,        / 


+  2,J 


l  +  i^ 


G=^j{l+-^f^) 


(2) 


The  vertical  distance  of  the  elastic  center  from  the  line 
AB  will  be  given  hy 

//  // 


^  =  ^tX r-f-^T 


dA-^ 


(^0 


(10) 


(11) 


2 


d 


E^  /,  X  2    _  h;i 


-^  +  2-^   - 
EI^     E,I, 


1  +  2/? 


(3) 


Since  ^t>  is  the  elastic  weight  of  the  girder  AR  and 
EI 


li 
E,U 


is  the  elastic  weight  of  one  column,  the  moments  of 


inertia  of  the  entire  elastic  system  with  respect  to  the 
axes  X  and  Y  passing  through  the  center  of  gravity  of 
the  elastic  system  will  be  given  by 


Ix 


X 


7/3 
E,l, 


Gd^  =  21  X  ,. 


h^ 


I 


/v  = 


E,I^       EI 


-^4-2^-X^' 
12^7"^     E,I,        4 


(1  +  2,5)r/-^ 
(-1) 
(5) 


The  values  (2),  (3),  (4)  and  (5)  are  the  base  upon 
w  hich  formulas  for  various  cases  of  loading  can  be  worked 
out.  as  will  be  shown  presently. 

Case  1.  Concentrated  Load — If  we  imagine  that  the 
emi  ('  is  free,  the  elastic  displacement  of  C  uiuler  action 

♦Consulting   Engineer,  29  Broadway,  New  York  City. 


2     ///(,J  +  2) 

Incidentally  it  is  i^wn  by  inspection  of  formida  (11) 
that  the  horizontal  thrust  11  varies  according  to  the  ordi- 
nates  of  a  parabola. 

Assuming  that  AB  is  a  20-ft.  beam  loaded  with  2000 
lb.  at  F,  Fig.  2;  /t  =  15  ft.,  d.,  =  12  ft.    And  assuming, 

,      "        h        El        15    ,       . 

lor  the  sake  of  simplicitv,  that  Q  =-,-  X  ttt  =  .tt^i  that  is 
^         •  '         IFJ^I^       20 

E,  =  E,  and  I^  =  /,  we  will  have  M  =  10,080  ft.-lb., 
V  =  12,120  II).,  II  =  ;3d9  11).  Therefore,  the  coordi- 
nates of  the  reaction  7.'  will  be  given  l)y  x  —  -j^  =  O.Ho 

It.,  //  =  ^  =  28.84  ft. 

Once  the  reaction  is  known,  the  stresses  in  any  section 
of  the  column  can  be  easily  computed. 

The  position  and  intensity  of  the  left  reaction  R  being 
determined,  it  is  an  easy  matter  to  determine  the  right 
reaction,  remembering  that  the  acting  external  force  and 
the  two  reactions,  must  meet  at  the  same  point.  This  re- 
mark, of  course,  holds  good  for  each  of  the  following  case, 
also. 

Case  2.  ITniform  Load — If  we  call  ir  the  uniformly 
distributed  load  on  the  girder,  then  from  formulas  (!)). 
(  10)   and   (11),  after  simplilicatioiis,  we  obtain 


lu'hiiiai'v  x;; 


!)  1 ; 
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1/  ^  "'^'  y   '  +'' 


V  = 


/rl 
2 


(12) 

(13) 

(14) 


For  i\\v  same  (linicn^^KUis  as  in  Ihc  preceding;"  case, 
and  auain  making"  /'/',  ^^  A',  /,  --  /,  the  I'cactidns  for  a 
load  iv  =  2000  11).  por  lin.fl.  will   be  M  ==    i:2,S00  fl.- 


^^w 


~K ^    A 


FIG  I 


r r. 


w///fh 


«^     /7 


(7^ 


C 


\\^y--  26.84 

I     .>i 


o?     > 


d=45 


^K'0.d5 


R| 
FIG.  2 


D    V  ^  C 


fioni  those  lor  Case  '.\ : 

M  ^  -  jM^ - 
<i(l  +  2yi) 

s  -^  ;^  +  2 

With  tlic  same  dimensions  as  Ixd'ore,  and  with  load  // 
=  1000  II).  per  lin.n.,  Ihese  fornndas  ;;ive  J/  =  I12o  I't.- 
II).,    r    =    15:5.1    II).,    //    =    ;i0(i.8    II). 
,y'5S64.  'j^^ii^,    coordinates    of    the     reaction     II 

,  -^  M-ill    he   ,/;    =    7.;5;5    ft.,    ij    =    3.G6    I't. 

Ca.se  5.  Variation  of  Teinperaturc — 


(21) 
(22) 
(2:5) 


■■>1 


FIG.  3 


y=5( 


M  y 


~         ^^      ir     we     still     iniaiiine     that     the    end 

;       ('    of    the    elastic    system    is    free    to 

/;       displace     ami     that     the     temperature 

I       ol'    the    whole    system    changes    t    de- 

pj  Y      ,urees,  the  shape  of  the  system  remains 

sindlar    to    its    original    shape,    hnt    a 

unit     length     will     become     1     -|-     al , 

g        whei'c  a   is   the  coellicient  of  linear  e.v- 

])ansi()n  of  the  material.     (Fig.  H). 

'IMic     beam     AH.     will     assume     the 

^       length     /     (1     +     a/),     and     the    end 

.1      of      it      will      displac'e      itself      in 

p|  Y       *''^'     <lii"cction      HA      of     the     amount 

FIG    6         ^-'/''/V/V 

laf,    without    i-otatmg.       The     reaction 

A',    acting    on    ,1.     in     oi'd(>r    to     push 

back     .1      to     its     former     place     must 

]»ass    Ihrongh    ilie    elasl  ic '  center    (r    and    must    be    hor- 

ordinates  of  Ihc   reaction   A*,  with    respect   to  the  axes   (J.r       izoiifal.     Therefore  we  nia-v  write 

and  (Jij,  will  be  .r  ==  (S.ii  I   ft.,  //  =  :!•').() 


^ 


^  <F-     p  L  -^X^  755'  t  ^  B^ 


ly 


C±_  D  _y         Y_  c 

'/W/////        FIG  -4       ■'/^'7'^"         'Trrfwr-        p. 

STRESSES  IN    THUEl 

lb.,    y  =   20.000   II).,    IT   =    ISIS   11).      Therefore   the  ( 


±IZ49lb. 


C 


IG.  5 
STRESSES    IN    THUEE-iMEMlJEK    Fli.NMIOS 


Case  .').  Uorizontal  Load  —  iJy  considerations  similar 
to  th()sc>  made  in  Case  1  and  observing  that,  if  the  end  C 
(Fig.  I)  be  assumecl  as  lice,  its  displacement  is  the  I'c- 
sult  of  th(>  deformation  of  the  .-ysteni  from  I)  to  /''. 
since  the  force  F  has  inlluence  oidy  on  this  part  of  the 
system,  we  obtain 


(24) 


MG  =  /' 


IE~T 

~'^i '  1 


Vly  =  F^   ,    X  -,  X  :r 


EJ, 


2 


(15) 
(16) 


HI,  =  F  l''-j  X  !y  {h  -d~  \h')  (17) 

Substituting   for  (I.   /y   and  /.y   their  \alues  given   hy 
(2),  (4)  and  (5),  we  have 


'^^  ~  2   X    h    ^  \  ^  '2fi 


H  =  '  /' 


,.,.i+-^-Hi+^3-^), 


•i  +  /5 


//' 


(18) 
(1!») 

(20) 


With  the  same  dimensions  as  before,  and  putting  F  = 
5000  lb.  and  //'  =  10  ft.,  the  formulas  give  M  =  5000  ft.- 
11).,  T'  =  (iSl.S  11).,  //  ^  I  15  1.5  11).  Therefore  we  derive 
X  =  7.;5:{  ft..  //  =  3.43  ft. 

Case  I.  I  Uniform  TTorizontal  Load — Fig,  5  sketches 
the  conditions.     The  following  formulas  may  be  derived 


which  with  (  I  )  becomes 

■.iE/ai{l    +  2.^) 

-    h^Ki^  +  2)  (^^) 

Assuming  /  —  10'^  V.  as  tli(>  change  of  temperature  in 
the  whole  system,  and  1^  =  1^  1,  a  =  0.00000(57,  we 
have  //  =   ±124!)  lb. 

In  a  similar  way  formulas  for  other  assumptions  of 
loading  could  be  worked  out. 


Test  Pile.s  for  Fftiiiulntiuns — rreUminary  to  the  design  ot 
the  foundation  of  the  new  packing  plant  for  Armour  &  Co., 
at  South  St.  Paul,  Minn.,  test  piles  were  driven  to  deter- 
mine the  charactei-  of  the  soil  and  the  pile-driving  conditions, 
etc.  Wood  and  concrete  piles  of  diffeient  lengths  we.re  in- 
cluded. These  were  not  for  loading  tests,  and  none  of  the 
piles  were  loaded.  It  was  understood  from  the  local  authori- 
ties that  rock  would  be  struck  at  a  depth  of  24  to  28  ft.,  and 
a  number  of  piles  wei-e  driven  at  diffei-ent  parts  of  the  site 
foi'  the  puri)ose  of  ascertaining  ground  resistance  under  the 
liammer,  and  also  to  see  whether  rock  could  be  fo'ind.  Al- 
though piles  were  driven  to  a  depth  of  60  ft.,  they  did  not 
leach  any  rock;  hence  the  only  result  obtained  from  this  test 
was  that  it  indicated  the  le.'iistance  under  the  hammei-.  It 
was  found  that  at  a  depth  of  al)out  20  ft.  the  penetration  was 
about  V^  in.  per  blow  from  a  .'j.SOO-lb.  steam  hammer  of  30- 
In.  sti'oke.  At  2fi  ft.  it  seemed  to  lun  pi-etty  regular  in  all 
piles,  the  penetration  amounting  to  about  14  in-  find  diminish- 
ing to  about  %  in.  at  the  last  blow.  It  developed  that  with 
a  wood  pile  driven  down  .50  ft.  about  the  same  penetration  per 
l)low  was  ol)tained  as  with  a  concrete  pile  at  26  ft.  In  view 
of  these  conditions  it  was  decided  to  use  wood  piles.  In 
determining  the  foundation  piling  for  the  pi'oposed  plant,  the 
designeis  will  take  into  considei'ation  the  ground  i-esistance 
shown  under  the  hammer  and  the  desired  load  limit.  The 
test  piles  wei'e  di-iven  by  Grant  Smith  &  Co.,  of  St.  Paul, 
under  tho  dii-ection  of  R.  C.  Chuk,  of  Chicago,  architect  for 
Ai-mour  &  Co. 
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Slide  Gates  and  Needle  Valves 
Elephant  Butte  Dam 


in 


th( 


Hy 
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In  Enfjlurerinn  Nnrs.  Nov.  :?0.  IDIC,  ]).  1015,  tlio 
writer  doscrilu'd  in  a  uvnoral  way  tlic  out  let  control  system 
of  Elephant  liutte  Dam;  In-low  isuixcii  a  slmrt  description 
of  the  two  styles  of  i;ates  employed  in  that  ciuitrol,  the 
ri'ctan,i;idar  slide  ^'ates  (;5  It.  II  in.  hy  5  \'\.  and  .")  ft. 
11  in.  hy  7  ft.  (>  in.)  and  the  halanced  needle  valves  I'oi- 
5-1't.  diameter  pipe. 

Fii;-.  1  shows  th("  :\-(\.  11-in.  hy  o-ft.  slide  gates.  The 
upstream  edges  of  the  rihs  of  the  gate  leaf  are  connected 
hy  a  faceplate,  thus  precluding  the  possihility  of  any  drift 
heing  caught  hetween  the  rihs  and  the  roof  casting.  This 
faceplate  has  open  cored  holes  (1%  in.)  wliieh  in  the 
process  of  molding  were  required  to  support  the  cores  he- 
tween ribs.  The  sjiaces  that  were  occupied  by  the  cores, 
at  the  lower  end  of  the  gate,  are  tilled  with  concrete  or 
hard-grade  asphalt,  which  will  prevent  deterioration  of 
the  inner  surfaces  and  adds  mass  to  the  gate.  On  account 
of  this  filling  and  of  the  use  of  both  downstream  and  up- 
stream faceplates  on  the  gate  leaf  the  tendency  of  the 


itid  (if  till'  hydraulic  cylinder.  This  aiTangenienI  ol 
double  llirough  gate  stems,  eonipared  with  llu!  usual  cen 
tral  gale  stem  of  partial  penetration  of  gat(!  leaf,  has 
t^everal  advantages:  It  is  easy  thus  to  avoid  a  weakening 
of  the  gate  leaf  in  the  i)lane  of  the  gate  stems  without 
increase  of  maximum  thickness  of  gate  body;  any  ten- 
sion in  the  downstream  faceplate  of  llu,'  gate  (in  the  plane 
(/f  the  uppei'  face  of  the  nut  of  the  central  gate  stem), 
which  mav  he  dangei'ous  when  ojK'ning  a  large  gate, 
closed  and  niidei-  high  head,  is  avoided;  the  axis  of  the 
piston  rod  is  near(!r  the  plane  of  the  faceplate  than  is 
])ossil)le  for  a  single  gat(>-stem  arrangement. 

The  gate  leaf  and  the  frame  have  bronze  liners  on  three 
sides,  the  compositions  being  respectively:  Copper,  8:^.1  ; 
tin,  7.1  ;  zinc,  5.3;  lead,  4.9;  and  copper  82.8;  tin,  4.8; 
zinc,  4.4;  lead,  8.  These  alloys  originated  with  the  James 
Jones  Co.  Brass  Works,  of  Los  Angeles.  They  are  dense 
and  hard  castings  that  will  slide  on  each  other  under 
heavy  unit  load  without  seizing.  These  liners  are  held  in 
place  by  i/2-in.  rivets  of  Delta  metal,  heads  being  formed 
hot.  This  metal  gave  more  assurance  against  a  breaking 
under  the  head  than  any  other  bronze  that  was  tried. 

The  crosshead  of  the  gate  stems  and  piston  rod,  wdiich 
is  cast  in  manganese  bronze  and  has  slight  clearance  be- 
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lower  end  of  the  gate  to  objectionable  elastic  vibrations, 
while  the  gate  is  partly  open,  is  greatly  diminished.  The 
irate  is  laid  out  with  small  clearance,  i/^  in.  for  the  up- 
stream plate  and  ^-^-vf^.  clearance  in  the  guide  grooves. 

Details  of  the  Slide  Gates 

The  low^er  end  of  the  gate  makes  closure  not  by  over- 
lapping the  frame,  but  hy  contact  of  the  finished  end 
face  of  the  gate  leaf  with  a  bar  of  babbitt  cast  and  ham- 
mered into  a  taper  groove  of  the  floor  casting  and  finished 
to  a  true  face.  Such  a  form  of  "end  closure"  has  been 
used  with  success  heretofore  liy  the  Reclamation  Service 
for  large  gates  under  high  heads. 

The  gate  leaf  is  cored  for  its  wdiole  length  for  two 
gate  stems,  15  in.  c.  to  c,  which  connect  at  their  upper 
end  with  a  crosshead,  threaded   for  the   central   ])iston 

♦Engineer,  United  States  Reclamation  Service,  Washing- 
ton, D.  C. 


tM^een  the  nuts  of  the  gate  stems  and  the  gate  leaf,  has 
slightly  more  clearance  around  the  gate  stems  than  the 
gate  leaf  has  in  its  guides,  so  that  the  gate  leaf  may  move 
as  far  as  the  clearance  in  the  guide  grooves  will  permit 
without  exerting  any  side  pressure  on  the  piston  rod. 

The  side  guides  and  the  liner  above  the  gate  opening 
are  so  arranged  that  they  can  be  taken  out  and  replaced  if, 
during  the  long  life  that  is  expected  of  the  structure  as  a 
whole,  they  should  deteriorate  to  an  extent  to  make  such 
replacing  necessary. 

There  is  only  a  single  stuffing-box  arranged  between  the 
hydraulic  cylinder  and  the  space  wherein  the  gate  leaf 
moves,  and  this  stuffing-box  can  receive  attention  oidy 
after  first  raising  the  hydraulic  cylinder.  This  may  ap- 
])ear  as  an  objection,  but  after  the  following  description 
this   objection   will   lose   significance.      Speaking,   as   an 


illustration,  of  the  six  penstock  gates   (3  ft.   11   in. 
5  ft.),  which  will  alwavs  be  either  wide  open  or  ful 
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closed,  their  piping;  will  Ix'  so  ari'an^^cfl  that  thcv  may  iii- 
dividuallv  he  chtsod  froiii  iln'  jjower  house  or  any  con- 
\(Mii(>iit  phiee  i)y  simply  tuniin<i'  a  eoek — a  desirable  con- 
venience in  case  of  accident  to  any  machinery  in  the 
power  house.  This  is  accomplished  by  leadin*?  an  in- 
dividual pressure  pipe  from  the  power  house  to  each  hy- 
draulic cylinder,  with  branches  to  both  ends  of  the  cyl- 
inder. 

The  discharge  pipes  from  both  ends  of  the  cylinder 
lead  into  the  gate  housing — that  is,  to  the  reservoir 
water  upstream  from  tthe  gate.  When  the  gate  is  open, 
the  weight  of  the  gate,  etc.,  rests  on  two  dogs  fitted 
against  the  lower  face  of  a  collar  screwed  to  the  upper 
end  of  the  tail  rod.  The  dogs  are  connected  by  toothed 
quadrants  and  weighted.  When  the  above-mentioned 
cock  is  opened,  the  pressure  water  enters  under  the  piston 
and  raises  it  about  %  in.  (to  the  end  of  its  stroke),  the 
dogs  are  freed  by  the  raising  of  the  collar,  they  drop  over 
and  reverse  the  valves  (or  fourway  cock)  of  the  hy- 
draulic cylinder,  and  the  gate  moves  down  to  closure. 

It  will  be  seen  that  with  closed  cock  and  gat(\  either 
up  or  doAvn,  there  is  no  leakage  around  the  stufling-bo.x  or 
the  piston,  the  pressure  everywhere  being  that  of  the 
reservoir.  Tender  these  conditions,  where  the  sluffing-box 
is  "working"  only  during  the  short  periods  when  the  gate 
is  being  raised  or  lowered,  no  deterioration  of  the  pack- 
ing of  the  stuffing-box  need  be  anticipated,  and  it  will  be 
many  years  before  it  will  become  necessary  to  raise  the 
cylinder  in  order  to  make  the  stuffing-box  accessible.  In 
the  meantime  the  stuffing-box,  being  hidden,  cannot  oc- 
casion annoyance. 

In  all  upstream  gates  the  process  of  ])acking  the 
stuffing-box  is  facilitated  by  a  relief  port  and  ])lug  at 
half-height  of  the  liner  just  below  the  v'?tuffing-box. 

By  having  the  reservoir  pressure  as  back  pressure  the 
working  pressure  must  be  so  much  greater.  Rut  at  those 
times  when  the  greatest  effective  pressure  on  the  ]nston 
is  required  (when  starting  to  open  the  closed  gate)  the 
back  pressure  may  be  reduced  to  atmospheric  pressure. 

To  reduce  as  much  as  possible  all  danger  of  breakage 
of  parts,  cast-iron  roof  struts  are  provided  with  removable 
steel  bar  of  slight  taper,  fitting  between  the  lower  end  of 
the  strut  and  a  groove  in  the  cylinder  head.  The  struc- 
ture is  designed  to  be  strong  enough  under  maximum 
load  (when  the  gate  is  being  closed  under  maximum 
head)  without  the  aid  of  the  roof  struts.  But  the  de- 
vice is  simple  and  cheap  and  will  gain  in  appreciation 
as  the  deterioration  of  the  parts  progresses. 

Details  of  Balanced  Needle  Valve 

The  balanced  needle  valve  is  shown  in  Fig.  2.  The 
body  of  the  needle  has  at  its  upstream  end  an  enlarge- 
meni — the  bullring — which  works  with  slight  clearance  in 
the  cylinder  that  surrounds  it.  The  moving  needle  is 
subjected  in  any  position  to  the  following  axial  forces : 
(1)  Gravity,  if  the  axis  of  the  needle  is  inclined  ;  (3)  fric- 
tion; (3)  pressure  of  the  water  in  the  chamber  upstream 
of  the  needle;  (4)  pressure  on  the  downstream  face  of 
the  bullring;  (5)  pressure  of  reaction  on  the  downstream 
face  of  the  needle;  (6)  negative  pressure  on  the  down- 
stream face  of  the  jet,  obtaining  when  the  jet  produces  a 
partial  vacuum  in  the  space  just  below  the  needle.  Force 
(;5)  is  downstream,  but  will  be  upstream  when  suction 
obtains  in  the  chan.iber.  For(;e  (5)  is  absent  when  the 
needle  is  closed. 


'I'he  clianiher  has  an  outlet  that  controls  the  movement 
of  the  needle.  With  the  outlet  closed  the  needle  will 
close  by  the  action  of  the  water  that  enters  the  chamber 
as  leakage  around  the  bullring.  With  the  outlet  suffi- 
ciently open  the  needle  will  open,  the  forces  (4)  and  (5) 
predominating.  For  any  given  reservoir  head  and  posi- 
tion of  needle,  there  is  a  certain  opening  of  outlet  for 
which  the  needle  will  be  held  stationary  in  its  position. 
With  the  needle  closed  and  the  chamber  outlet  closed 
there  is  no  leakage  around  the  bullring;  likewise  with  the 
needle  wide  open  and  the  outlet  open  there  is  no  leakage, 
due  to  the  bullring  being  up  against  an  annular  seat  face 
inside  the  head  of  the  chamber.  For  low  reservoir  head 
and  closed  gate  (where  force  (4)  is  small  and  force  (5) 
is  absent),  likewise  for  Ioav  reservoir  head  and  small 
needle  openings  (where  force  (5)  is  small),  espe(Mally 
if  the  axis  of  the  needle  is  inclined — that  is,  force  (1 )  is 
directed  downstream — it  will  require  a  suction  head  in 
the  chamber  to  open  the  gate  or  to  hold  it  in  open  posi- 
tion— uidess  the  bullring  should  have  been  made  of  large 
radial  width. 

In  the  accompanying  figure  the  water  leaving  the 
chand)er  first  enters  the  needle  casting,  then  passes 
tbrougli  the  guide  cylinder  and  th(>  sleeve  into  the  hous- 
ing of  the  locking  tube;  then  it  passes  out  through  the 
l-in.  gate  valve,  if  this  is  open:  or  if  this  is  not  open 
and  the  locking  disk  stands  at  a  distance  from  the  end 
of  the  locking  tube,  it  ])asses  out  through  the  locking  tube 
and  :]Yj-']u.  ])iping.  The  l-in.  piping  can  at  will  be 
connected  to  a  draft  tube.  Ordinarily,  the  locking  tube  is 
pressed  against  the  locking  disk  by  the  action  of  a  spring 
at  the  end  of  the  tail  rod.  If  for  any  position  of  needle 
the  locking  tube  is  clamped  by  the  mechanism  provided 
therefor,  and  if  the  4-in.  gate  valve  is  closed,  the  needle 
together  with  the  locking  disk  will  move  downstream  by 
the  action  of  the  leakage  water  passing  the  bullring  until 
the  distance  between  the  end  of  the  locking  tube  and  the 
locking  disk  (less  than  one  inch)  is  such  that  the  re- 
sulting pressure  on  the  upstream  face  of  the  needle  bal- 
ances all  other  axial  forces  on  the  needle,  and  there  the 
needle  will  remain. 

How  To  Operate  the  Needle  Valve 

These,  then,  arc  the  simple  rules  for  the  operation  of 
tlie  needle  valve:  For  opening  the  needle  valve,  open 
the  4-in.  gate  valve ;  for  closing  the  needle  valve,  close  the 
4-in.  gate  valve ;  for  holding  the  needle  valve  in  any  de- 
sired position,  clamp  the  locking  tube  whoi  the  needle 
valve  has  attained  that  position.  The  rate  of  closing  the 
needle  depends  on  the  rate  of  leakage  around  the  bull- 
ring, and  this  may  be  smaller  than  is  desired.  For  such 
case  a  ll/^-in.  bypass  pipe  is  provided. 

As  the  leakage  water  passes  the  bullring  ami  enters 
the  chamber  of  low  pressure,  air  and  carbon  dioxide  are 
liberated  and  will  collect  in  the  uj)per  part  of  the  cham- 
ber. These  gases  can  easily  be  eliminated  if  the  water 
in  the  chamber  is  under  pressure,  but  not  so  easily  if  the 
chamber  ha^  the  negative  pressure  of  partial  vacuum. 
Tiieir  presence — and  therefore  the  jiartial  vacuum — is  ob- 
jectionable because  under  such  circumstances  the  needle 
may  perform  its  opening  or  closing  motion  not  eveidy, 
but  spasmodically,  and  such  spasmodic  motion  may  be 
harmful  if  occurring  at  either  end  of  the  stroke  of  the 
needle.  It  will  be  noticed  that  no  damage  can  be  done  to 
the  locking  mechanism;  the  locking  tube  will  merely  slip 
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ill  the  clamp  in  cmsc  of  a  liiiiL;iii,u"  nj'  llic  needle.  Nd  lianii 
due  lo  llic  limiiitli;'  of  tlie  needle  lias  yet  lieeii  siill'eifd  by 
any  of  tiic  needle  \alves  nf  llie   K'eelaniat ion   Serxiee. 

The  l^jlepliant  r>iitie  needle  valve  is  a  niodiliealioii  of 
the  Ensign  needle  valv(>  first  designed  hy  ().  H.  MnsiuMi, 
of  Los  Antipoles,  for  the  Koosi'velt  Dam.  Thai  \al\e  dif- 
fors  from  the  one  here  described  in  the  followiiiLr  par- 
ticnlars:  It  has  no  tail  rod;  it.  has  two  V-shaped  .<ruides 
(instead  of  the  six  flat,  jj^nides)  ;  it  has  a  larjrer  huUrin;! 
(however,  it  still  makes  nse  M'  the  vaeuum),  and  the 
mechanism  of  control  is  dil1'(M-eiit.  It  uses — in  the  later 
desi^-n.s — the  same  principle  of  control  tube  (first  su.i:-- 
oested  hy  the  writer),  hut  the  control  tube  is  not  e(Mitral 
and  is  moved  n]istrcam  or  downstream — the  n(>e(l!(>  fol- 
lowing— hy  means  of  screw  and  gearing. 

The  water  for  the  operation  of  the  hydraulic  cylinders 
of  th(>  slide  gates  is  furnished  by  a  tri])lex  oxS-in.  single- 
acting  ])lunger  pump  driven  by  motor  and  installed  in  the 
small  hydro-electric  plant  located  at  the  toe  of  the  dam. 
This  pump  can  fnrnish  30  gal.  per  min.  at  1  ()()()  lb.  per 
sq.in.  This  is  equivalent  to  a  travel  of  the  piston  of  15 
in.  per  min.  in  a  24-in.  diameter  hydraulic  cylinder.  T\e- 
lief  valves  are  arranged  by  which  the  ma.ximnm  ])ressure 
can  be  defined.  Single  straightway  valves  regulate  the 
inlet  and  ontlet  of  the  cylinders. 

All  operating  galleries  and  chambers  are  well  lighted 
and  ventilated. 

The  different  gate  devices  herewith  described  were  de- 
signed by  the  writer  and  installed  by  E.  H.  Baldwin, 
Construction  Engineer,  and  his  successor,  L.  J.  Charles. 

The  sluice  and  penstock  gates  (790,000  lb.)  were  fur- 
nished by  the  Hinman  Hydraulic  Manufacturing  Co. 
(now  the  Vulcan  Iron  Works),  of  Denver,  Colo.  The 
machine  work  was  excellent  and  the  quality  of  castings 
good.  The  transition  castings  of  the  six  penstock  con- 
duits (rectangular  section  of  conduit  going  over  into 
round  section),  followed  by  10  ft.  of  straight  5-ft.  diam- 
eter pipe  (total  322,600  lb.)  were  furnished  by  the  Eddy 
Foundry  Co.,  of  Milwaukee,  Wis.  The  3-ft.  11-in.  by 
7-ft.  6-in.  slide  gates  (422,000  lb.)  were  furnished  by  the 
Coffin  Valve  Co.,  of  Neponset,  Mass.  The  machine  work 
was  of  a  high  order.    The  four  balanced  valves  (364,000 

yStorm  Connection 


lb.)  were  fiiiiiislied  by  tlie  ISest  Manufacturing  Co.  (now 
Keiiiiedv-St  ii)|i  { '(irpiirat  ion  ),  of  Pittsburgh,  I'eiin.  ^Flie 
inaebiiie  work  and  tbe  (pialily  of  tlu;  castings  wen;  v(!ry 
satisfactory.  Tlie  cost  of  all  Ibis  machinery  was  about 
$1  i;.()()().  The  total  cost  of  tbe  gates  in  j)lace,  with  all 
auxiliaries,  is  appro.xiiuately  $221,000. 

Design  and  (Construction   of  Double 
Sewer  at  Jamestown,  N.  D. 

Changes  and  extensions  of  tbe  sewerage  system  of 
.laniestown,  N.  1).,  have  re(|uii'ed  tlu;  construction  of 
about  SOOO  ft.  of  double  sewer,  designed  to  provide  for 
tb(!  complete  separation  of  sewage  and  stoi-m  water.  The 
sewage  is  carried  in  a  viti'ified  pipe  [)laced  in  the  bot- 


FIG.  5. 


VIEW  OF  EXCAVATOR  AT  WORK  ON  DOUBLE 
SEWER  AT  JAMESTOWN,  N.  Y. 


torn  of  the  trench,  and  the  stoi'm  water  in  a  separate 
horseshoe-shaped  monolithic  concrete  section  placed  di- 
rectly above  the  sanitary  section,  as  shown  in  Fig.  1. 

Alternate  bids  were  received  for  double  sewers,  using 
the  type  of  construction  shown  in  Fig.  2,  the  storm - 
water  section  to  consist  either  of  segmental  sewer  blocks 
or  of  reinforced-concrete  pipe  supported  on  a  lean  con- 
crete saddle.  The  lowest  bid  for  the  type  of  construc- 
tion shown  in  Fig.  2,  based  on  segmental  sewer  blocks, 
was  $4200  above  the  contract  price  for  the  type  of  con- 
struction shown  in  Fig.  1,  and  the  lowest  bid  l)ased  on 
using  reinfoi'ced-concrete  pipe  was  $10,000  above. 


4  Portland  Cement  Mortar 
Sanitary  5ewer-^l5">^\ 


SEWER 


Fig.  1.    Adopted  section 


Pig.  2.    Alternate  section 


Fig.   3.    Manhole  details 


Fig.   4.      Vent   on 
sanitary  sewer 


FIGS.    1    TO   4.    DETAILS   OF   STORM   AND   SANITARY  SEWERS,  JAMESTOWN,  N.  D. 
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The  size  of  the  sanitary  section  will  vary  from  12  to 
18  in.  in  diameter  and  the  size  of  the  storm-water-  sec- 
tion from  32x41  in.  (equivalent  to  3G  in.  circular)  to 
44x54  in.   (equivalent  to  48  in.  circular). 

The  type  of  construction  shown  in  Fig  1  will  bo  used 
througliout,  with  the  exception  of  a  short  distance  near 
the  outlet,  where  the  storm-water  section  will  be  car- 
ried direct  to  the  i-iver  and  the  sanitary  section  will  be  car- 
ried a  few  hundred  feet  to  the  east  to  the  site  of  the 
sewage-treatment  plant.  Fig.  1  also  shows  the  manner 
in  whicli  tlie  house  connections  will  be  made  to  the  sani- 
tary section  and  the  storm-water  connections  to  the  storm- 
water  section. 

Manholes  of  special  design  will  be  used,  as  shown  by 
Figs.  3  and  4,  Fig.  3  being  the  manhole  where  a  lo-in. 
intercepting  sewer  connects  to  the  trunk  sewer  and  Fig. 
4  showing  how  the  connection  between  different  sizes  is 
made.  Vents,  as  sho\\n  in  Fig.  4,  will  l)e  pi'ovided  at  a 
number  of  manholes  along  the  line  of  the  sewer  to  fur- 
nish ventilation  for  the  sanitary  section  until  such  time 
as  a  sufficient  numljer  of  house  connections  have  l)een 
made. 

At  each  manhole  and  at  several  points  between  man- 
holes, where  tlie  manholes  are  at  some  distance  apart, 
inspection  covers  and  frames  will  be  provided  at  the  bot- 


FIG.   6.     FORM  USED  FOR  JAMESTOWN  DOUBLE  SEWER 

torn  of  the  storm-water  section  for  the  pui'posc  of  giv- 
ing access  io  the  sanitary  section  for  inspection  and 
cleaning. 

'I'he  trenching  is  done  with  a  W.  G.  Humphrey  exca- 
vator (Fig.  5).  The  material  is  shale  with  some  sand 
and  gravel.  As  the  trench  is  cut  with  the  macliiue.  the 
base  for  the  vitrified  pipe  is  shap(Ml  and  the  matei'ial 
cast  into  the  excavator  by  hand.  'I'he  pijie  is  then  laid 
and  backfilled  to  the  half-section,  and  the  concrete  base 
is  poured  and  iinished  with  a  Y^-in.  hard  surface.  From 
170  to  240  ft.  of  pipe  and  l)ase  !s  ]mt  in  each  day. 

The  forms  used  for  the  side  walls  and  arch  consist 
of  No.  12  sheet  steel,  in  ')0\120-in.  sheets,  bent  to  cor- 
rect lines  and  held  to  foi'iii  l)y  wiring   (Fig.  (>).  t'asten(>d 


to  small  tee  and  angle  ii-ons  riveted  to  the  inside  of  the 
sheets.  .  'I'he  fonus  are  sup])orted  by  lx4-in.  timbers, 
spaced  4  ft.  apart  under  the  lower  angle  irons  and  car- 
ried on  the  frames  of  a  series  of  four-wheeled  cars.  The 
trains  are  made  up  of  two  strings,  one  120  ft.  long  and 
one  130  ft.  long,  a  train  of  forms  being  removed  each 
alternate  day.  The  forms  are  brought  to  position  by 
wedges  and  shims  between  the  car  frame  and  the  con- 
crete base,  the  entire  weight  thus  being  taken  off  the  car 
wheels.  A  10-in.  board  is  used  on  each  side  to  com- 
plete the  form  for  the  side  wall  and  allow  for  raising 
and  lowering. 

The  concrete  mixer  works  on  the  surface,  the  concrete 
being  distributed  in  two-wheeled  carts  and  carried  into 
the  trench  for  l)oth  base  and  side  walls  by  means  of 
ti'oughs. 

The  doul)le  sewer  is  about  completed  and  the  construc- 
tion of  treatment  works  started.  These  will  include  an 
Imhoff  tank  of  reinforced  concrete,  with  214-in.  rib-lath 
plastered  curtain  walls,  work  on  which  will  be  begun  in 
February,  sludge-drying  beds,  and  a  short  outlet  from  the 
tank  to  the  James  Eiver.  The  double  sewer  and  treat- 
ment works  were  designed  by  L.  P.  Wolff,  consulting  en- 
gineer, St.  Paul,  Minn.,  and  are  being  carried  out  in  di- 
I'ect  charge  of  J.  M.  Hansen,  city  engineer.  The  con- 
tractor is  William  Danforth,  St.  Paul,  Minn. 

m 

War  Department  Forming  Engineer 
Enlisted  Reserve  Corps 

The  members  of  the  Engineer  Officers  Eeserve  Corps, 
United  States  Army,  have  been  notified  by  the  War 
Department  that  a  large  enrollment  is  desired  of  enlisted 
men  in  the  Engineer  Enlisted  Reserve  Corps,  provided 
for  in  the  National  Defense  Act  of  June  3,  1916.  All 
the  equipment,  subsistence  and  transportation  are  fur- 
nished by  the  Government,  during  service.  An  annual 
training  period  of  15  days  is  required.  Pay  ranges  from 
$75  to  $15  per  month.  The  following  requirements 
are  stated  for  the  several  grades  in  tlie  pioneer  regiments : 

Master  Engineer,  Senior  Grade — Required  at  times  to  take 
the  place  of  officers  and  to  take  independent  charge  of  con- 
struction in  the  field;  must  be  specially  qualified  also  as  expert 
lithographer,  photographer,  draftsman,  surveyor  or  construc- 
tion  superintendent.      Two  to   each   regiment. 

Master  Engineer,  Junior  Grade — Same  qualifications  as  for 
master  engineer,  senior  grade;  must  be  specially  qualified  as 
foreman  electrician  and  expert  searchlight  operator,  foreman 
carpenter,  construction  foreman  or  foreman  machinist  and 
pngineman.     Three  to  each  battalion. 

Other  Grades  Above  Sergeant- — Grades  include  sergeant 
major,  sergeant  first  class,  and  supply,  color,  bugler,  first  and 
stable  sergeants.  Same  qualifications  required  as  for  ser- 
geant; must  be  specially  qualified  as  master  carpenter,  mas- 
ter mechanic,  road  foreman,  expert  in  demolitions,  blacksmith, 
rigger,  boatman,  topographer  or  draftsman.  Seven  per  com- 
pany. 

Sergeant  and  Lower  Grades — Qualifications  ascertained  by 
recruiting  or  recommending  officer.  Every  enlisted  man  out 
of  the  109  in  a  pioneer  company  must  have  some  special  qual- 
ification, distributed  (two  to  four  each)  among  the  occupa- 
tions already  noted  and  also  among  quarrymen,  miners, 
plumbers,  ^firemen,  masons,  calkers,  axmen,  packers,  team- 
sters, saddlers,  cooks,  clerks,  musicians  and  signalmen,  the 
gi-eatest  preponderance  being  of  topographical  surveyors  and 
sketchers  (9),  quarrymen  and  miners  (11),  bridge  carpenters 
(16),  electricians  (6),  axmen  (S),  teamsters  (10).  Six  ser- 
geants and   12   corporals   per  company. 

:^ 

metering  Fire-I'roteotion  Sprinkler  Systt-nis  at  Pittsburgh, 
Penn.,  will  not  be  required,  the  council  having  passed  ovei- 
the  veto  of  Mayor  Josepli  (i.  .Armstrong-  an  ordinance  designed 
to   relieve  owners  of  such   systems    from   setting  meters. 
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Makawao  Water- Works  for  Rural  Supply 


\\\   .)ni:i,    I'..    Cox* 


>' )  XOI'SIS      I'dinili/    irdlfi-sii/i/ili/   fur   niral   ili 
Irii  I,  iiiiiiiihiinrd  innlcr  liopirtil  ((iitilllioiis. 


V\i)t\\    \\';ii;ikiiiii()c  ;t    12-in.    wood-stave   pipe   3.04   mi. 
loii^'  wdiiiis   its   Wiiv  oiil   of  llic   roi'cst   lo  ilic  open   lands 
at   ()liiiila,  whtTc  the  sloraiic  rcsfrvoir  of  llic  line  is  now 
•      Itciiii,'   Imilt.      Here    tiic    lar^'cst   hraiicli    leaves   the    mail) 

'I'lie  .Makawao  water-woi'ks,  in  the  ('(Hiiilv  ol  Maui.  line  and  |)luiifi;es  strai^dd  down  the  mountain  to  Maka- 
Ilawaii.  are  unusual  in  two  respects  the  vei'v  seatlered  wao  and  I'aia.  a  MOO-lt.  Fall  in  l;3."^S  nn.  The  main 
consnniei's  with  couiiiaiat  ivel  v  >ireat  leiiulh  of  disti-ihut-  line  eont  inues  over  a  rapidly  (Irving-  hut  very  fertile  slope, 
in<i-  mains,  and  the  e\t  renie  dilVerenee  of  ele\at  ion  (  l\?()n  iinwooded  lad  seamed  l)y  sudden  deep  li^ulehes,  to  the 
ft.)  hetween  intake  and  lowest  eonsnmer.  'I'he  mainte-  pi(lures(pie  hills  of  the  southwest  corner  ol'  the  island, 
nanee  i)rohIen!S  of  a  wood-slavo  i)ipe   in   a   ti'o])ical  jun-      The  i^rade  is  from  1..')  to  '■'>'/(■. 

ii'le  are  also  of  intcMX'st.     The  works  were  huilt   with  ter-  liexond    the    tenth    nnle    From    Olinda    tlie   country    is 

ritorial    funds   under   territ(uial    supeivision,   hid    are  (»p-      used   as  a  stock   i-an<i(',  and    the  watei-   is  carried   to   the 
I'i'ated  hy  the  county.  waterin<j   troughs   of    the   stock    ranches.      i<]ven    heyond 

The  water-works  are  situated  on  the  slopes  of  Tlale-  the  end  of  the  county  line  at  Auahi,  which  is  22 A  mi. 
akala.  an  extinct  volcano  with  a  height  of  l(t.()32  ft.  fiom  the  waterhead,  a  stock  ranch  takes  the  water  some 
They   supplv    water   to   ',)'>   s(|.nM.   of    farming-   and    stock       I    w]].   faiiher  throu^^h   its   ranji;es. 

country,  whei'c  without    it  there  could   he  no  settlement.  The   profile    (  Fi.i;'.    1)    shows  the   relative  elevations  of 

as  the   rainfall   is  too  infi'ecpient  aiul   uncertain  to  ])i'o-      the  various  parts  of  the  system,  hut  it  is  on  too  snndl 


5        Jf^ 
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FIG.    1.      CONDENSED    PROFILE    OF    THE    MAKAWAO   WATER-WC)RKS,   MAUI   COUNTY,   HAWAII 


vide  drinking  water,  and  there  are  no  underyi'ound   or 
surface  sup])lies. 

The  highest  intake  is  in  Tuohakamoa  gulch,  which  con- 
tains a  snuiU  hut  very  constant  sti'eam,  deep  in  the  jungle 
on  the  eroded  northeast  slope  of  the  mountain.  This 
water  is  carried  to  Waiakanu)e  gulch,  a  distance  of  1.5 
mi.  Waiakamoe  is  larger,  hut  is  not  so  steady  a  stream. 
In  extremely  dry  periods  it  Falls  to  a  mere  trickle.  Here 
is  a  small  reservoir  hehind  a  tiniher  overfall  dam.  There 
are  many  smaller  intakes  in  the  intermediate  gulches. 
The  water  is  highly  colored  and  has  a  characteristic  taste 
of  wood  and  other  vegetahle  matter,  as  is  the  case  with 
nearly  all  the  jungle  streams,  hut  is  otherwise  of  excel- 
lent quality. 


♦County  Engineer,   Maui  County,   Wailuku,   Maui.   Hawaii. 


a  scale  to  show  details  of  the  topography.  Ilie  country 
to  tlie  east  of  Oliiula  is  very  steep  and  I'Ugged,  con- 
sisting of  a  succession  of  narrow  and  deep  gulches  hewn 
out  of  the  lava  rock  and  covered  with  a  dense  coat  of 
moss,  ferns,  vines  and  trees,  a  thick  jungle  through  which 
progress  is  almost  iin])ossible  without  a  trail.  The  gen- 
eral slope  of  the  country  throughout  the  length  of  the 
line  is  about  700  ft.  per  mi.,  and  at  times  of  storm  each 
gL'lch  carries  a  torrent  of  great  velocity  and  of  a  mag- 
nitude demanding  careful  consideration. 

In  the  maintenance  of  the  line  above  Olinda  the  ex- 
treme rate  of  growth  of  the  tropical  jungle  and  the 
equally  surprising  rate  of  decay  of  oi'dinary  tind)ei'  ai'e 
the  striking  facts.  As  inost  of  the  gulches  are  crossed 
on  timber  trestles,   the   maintenance  of  these  trestles    is 
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a  lar<ie  factor.  'V\\v  Orc^-oii  fir,  or  "Xor'west"  lumber, 
that  was  first  used  l)e<jjaii  to  fail  in  two  yeai'S,  and  decay 
was  practically  (complete  after  live.  Even  though  care- 
fully protected  by  surface  ti'eatnients  of  hot  tar,  the  de- 
cay is  easily  apparent  in  six  months'  time.  No  creosoted 
or  other  protected  lumber  is  here  available  without  ex- 
cessive cost. 

A  trail  open  to  horses  and  pack  animals  is  maintained 
as  far  as  Waiakamoe,  but  only  by  the  utmost  labor.  IMie 
rich  humus  that  overlies  the  lava  rock,  with  the  con- 
tinual rainfall  and  constant  warmth  and  moisture,  pro- 
motes vegetable  growth  at  a  rate  unheard  of  in  harsher 
climates.  If  a  banana  tree  is  cut  down  in  the  morn- 
ing, by  night  it  has  sent  up  a  3-in.  sprout  from  the 
stump,  while  a  month's  nonuse  of  a  trail  renders  it 
difficult  to  distinguish  the  path  it  followed,  so  thick  is 
the  new  growth. 

The  normal  rainfall  is  the  effect  of  the  constant  north- 
east trades,  and  its  rapid  variation  with  distance  around 
the  mountain  is  remarkable.  From  Waiakamoe  to  Olin- 
da,  a  distance  of  3.5  mi.,  the  annual  rainfall  drops  from 
319.7  to  G9.1  in.  The  heavy  rainfall  of  the  collecting 
area  for  the  water-works  is  very  well  distributed,  as  is 
shown  by  the  accompanying  table.  The  longest  drought 
on  record  was  of  three  months'  duration,  during  which 
time  only  light  showers  fell  at  Waiakamoe. 

The  noi'mal  rainfall  on  the  southwest  and  south  slopes 
of  the  mountain  is  comparatively  light  and  occurs  in 
sudden  showers  caused  by  a  backlash  of  the  vapor-laden 
trade  winds  around  the  bulk  of  the  mountain.  In  con- 
trast to  the  trade-wind  rains  are  south'erly  storms  causing 
the  floods  of  the  southwest  and  west  slopes.  These  storms, 
called  "Konas,"  sweep  the  islands  four  or  five  times  in 

MONTHLY  RAINFALL  IN  INCHES,  ISLAND  OF  MAUI,  HAWAII 

■ Waiakamoe,  5  Yr. •         ■ Puohakamoa,  4  Yr. 

Month  Av.  Max.  Min.  Av.  Max.  Min. 

January....  24  88  47   54              2  96  16  62  35.85  3  60 

February...  33  48  76.15  13  03  23.97  46  32  10  60 

March 18  44  31    02             7  98  30.89  53.52  8  44 

April 34  39  53  35  22  68  37.22  47  80  20  89 

May 29   34  87.58             6  29  27.00  84  61  5  92 

June 21.84  39.74             9.25  22  09  3959  1248 

July 16.42  24.65  10  72  18  43  32  50  7   78 

August •     17.21  22.30  12.52  17  96  29.43  11    40 

September..  23  84  34  70  13    17  21    42  31.84  14  00 

October....  17  46  32    17              6  40  20  60  32  42  8  79 

November..  33  41  45   54  20   10  39  76  4169  38  80 

December..  36.73  80  02  16.09  13  56  16   14  1 1    02 

Yearly  av. 
max.  and 

min 307  44  87   58  2  96  289  54  84  61  3.60 

Long-time    319.7  303  5 

three  years.  The  intensity  of  rainfall  at  such  times  is 
very  great,  precipitations  of  10  to  12  in.  in  2-1  hr.  be- 
ing common.  The  highest  intensity  on  record  for  the 
Island  of  Maui  was  24.30  in.  in  3  hr.,  which  was  care- 
fully obseiTed  in  April,  1915,  at  Hana.  The  rainfall 
in  24  hr.  at  the  same  time  was  28.20  in.  (United  States 
Weather  Bureau  records). 

Flumi;,  Eeservoirs  and  Pipe  Lines 

The  water  from  Puohakamoa  is  carried  to  Waiakamoe 
in  a  rectangular  redwood  flume.  This  flume  is  built  of 
three  2x]2-in.  surfaced  redwood  planks;  it  is  10  in.  deep 
and  12  in.  wide,  inside  dimensions.  It  is  covered  with 
short  pieces  of  the  same  planking. 

The  Waiakamoe  dam  has  a  height  of  8  ft.  It  has  a 
vertical  upstream  face  of  2xl2-in.  plank,  spiked  to  6x8- 
in.  studs  2  ft.  c.  to  c.  These  studs  are  braced  with  6x8- 
in.  timbers  at  an  angle  of  45°,  which  form  a  log  rollwav 
in  time  of  flood.  The  whole  is  placed  on  a  concrete  foun- 
dation  at   a   narrow    rock   gap.      Severe   floods   carrying 


many  large  logs  have  passed  over  this  dam,  and  the  only 
damage  has  been  the  occasional  loss  of  a  plank.  The 
reservoir  is  of  only  500,000  gal.  capacity,  the  depth 
being  limited  by  a  porous  stratum  in  the  rock.  It  fills 
up  badly  with  boulders  and  gravel  at  the  time  of  flood, 
but  is  easily  cleaned  by  sluicing  and  some  handwork. 

The  line  from  Waiakamoe  to  Olinda  is  of  12-in.  icd- 
wood-stave  pipe.  I'he  short  turns  are  made  by  special 
east-iron  elbows  of  vai-ious  odd  angles.  These  elbows 
are  made  with  bells,  into  which  the  ends  of  the  wood- 
stave  pipe  are  leaded.    The  largest  gulch  is  crossed  by  an 


FIG.    2.      WAIALE   GULCH   CROSSING,    MAKAWAG 

WATER-WORKS 

At  this  point  the  pipe   line   i.s  of  6-in.   salvanizert   iron 

inverted  siphon,  but  in  most  places  the  line  is  carried 
across  on  trestles  and  timber  trusses.  The  original  con- 
struction was  of  jSFor'west,  oi-  Oregon  flr,  but  this  tim- 
ber decayed  entirely  within  five  years,  owing  to  the  con- 
stant soaking.  Since  then  the  bridges  have  been  replaced, 
using  ]-edwood,  and  the  trestles  have  been  rebuilt  with 
a  native  hardwood,  Ohia,  cut  alongside  the  line  and 
prepared  in  the  form  of  rough  round  poles,  notched  and 
spiked  into  place. 

The  main  line  is  of  galvanized-iron  pipe  of  G-  to  IV2- 
in.  diameter.  The  laterals  are  of  the  same  construction, 
using  smaller  pipe.  The  original  laying  was  very  liastily 
done,  and  the  line  was  left  entirely  exposed  to  the  air 
(Fig.  2).  The  result  was  excessive  expansion  and  con- 
traction, which  tore  the  threads  out  of  the  sleeves.  The 
line  is  now  buried  with  about  G  in.  of  earth  cover.  Gulch 
crossings  are  either  on  masonry  piers  or  underground. 

The  reservoirs  on  the  Makawao  branch  are  rectangular 
concrete  structures  of  1G0,000  gal.  capacity,  roofed  and 
screened.  Keokea  reservoir  is  of  masonry  and  is  bowl- 
shaped,  with  a  capacity  of  380,000  gal.  It  has  been 
lined  with  cement  plaster  and  with  asphalt  to  check 
an  early  excessive  leakage. 

The  new  Olinda  reservoir  now  under  construction  will 
have  a  capacity  of  6,450,000  gal.  It  is  flatiron  shaped 
and  is  placed  in  a  small  valley  behind  a  rock-fill  dam  38 
ft.  high.  It  is  everywhere  excavated  to  a  very  poor  qual- 
ity rock  and  will  be  lined  with  reinforced  concrete.  The 
flood  waters  of  the  little  valley  are  diverted  by  a  storm 
ditch.  Witn  a  fall  of  700  ft.  to  the  mile,  it  will  readily 
be  seen  that  the  country  does  not  offer  sites  for  large 
reservoirs. 

Pressure  Regulation  Under  Difficulties 

As  will  be  evident  fi'om  an  inspection  of  the  profile, 
the  matter  of  pressure  regulation  is  of  great  importance 
and  some  difficulty.  The  ]\Iakawao-Paia  line  is  broken 
l)V  throe  reservoirs  and   one   in.ooO-o-al.   tank,  the  lower 


K  N(;  1  N  K  I-:  IM  \  (I      N  K  W  S 


Vol. 


No.  .S 


thivc  ('(]iii|)]H'(l  with  lliinl  viilvt's.  '\'\\r  iii;i  \iiniiiii  sialic 
lu'iid  (III  the  iijipcr  rcsfi-voir  is  IIMO  ll.,  Iiiil  iio  lloal  \alvc 
is  in  use  lioro. 

Tile  iiiiiiu  line  has  a  |)ri'ssur('  lircak  al  Ihc  Kcoki'a  rcs- 
civoir.  Soiiu'what  Ih'Iow  tliis  it  is  iiilciulcd  to  install  a 
l-iii.  (ioldcii-AiKJci-soii  |)r('ssur('-r('<iiilaliti<f  valve.  The 
laterals,  which  niii  direilly  down  the  iiKninlainside,  have 
|)i('ssiire  hroken  al  appioxiiiiatel v  (idO-ll.  (Ncitical)  in- 
lei\als  h\  laid\s  and  lloa.t  vaUes  or  hv  pressiirc-reti'nhit injf 
valves. 

'I  he  earlier  meters  nsed  hroke  continually  luuler  serv- 
ice pressures,  hut  unth'r  the  present  conditions  the  nuiers 
now  installed  aie  i;i\  in^'  I'Mcllent  service.  Some  silt  and 
small  dehris  octui-  in  the  water.  They  are  dillicult  to 
renio\'e  at  the  intakes  and  ha\c'  ,ii,i\iMi  trouhle  in  the 
vahi's  and  nu'ters.  hut  moi'e  careful  sciceninn  and  the 
installation   cd'   lish   traps  are  (diminatini;'  this  ditlieulty. 

W'aTKR-SiUM'LY  AM)  CONSU.M  I'l  ION 

Accurate  records  liave  not  heen  kept  lon_n'  enou<fh  I'oi" 
ili'iinile  liu'urt's,  hut  the  roHowinii'  are  estimates  l)ased 
on  pi'esent  conditions  and   records: 

Gal. 
Nonuiil  •inimal  runoff  of  I'uohalvaiiioa  and  Waiakanioo  stroanis  at 

4,200-ft.  olcvation 500,000,000 

Averaftc  consumption; 

Makawao  branch,  per  day I  SO, 000 

Kulii  branch,  per  day 200,000 

Total,  per  day 350,000 

Total,  per  year 127,750,000 

The  total  storage  of  the  line  after  tlu^  completion  of 
the  Olinda  reservoir  will  be  about  7,800,000  iiah 

HiSTOniCAL    A\l)    FiXANClAL 

Tlie  original  construction  of  the  line  was  in  1910-11, 
under  territorial  supervision  and  with  a  teri'itorial  ap- 
propriation. The  Puoliakamoa  flume  was  built  in  1!)12. 
i-'roiii  this  time  until  January,  19U),  the  system  was  al- 
lowed to  continue  with  no  intelli^jent  supei'vision  or 
adetpiate  maintenance.  The  I'esnlt  was  a  condition  of 
chaos — an  inade(|uate  water-su]iply ;  trestles  undei-  the 
wood-stave  ])ipe  which  tlireatened  to  fall  at  any  moment 
aiul  did  fall  with  lireat  freciuency;  a  meter  system  of 
selliiiii'  water  in  which  barely  25%  of  the  meters  were 
registerin.t;-;  and  a  distributing-  system  through  which  per- 
haj)s  '.>'.>Yi  of  the  water  reached  a  consumer. 

Since  then  new  trestles  have  been  huilt,  tiie  wood-stave 
pil)e  has  been  put  in  excellent  condition,  the  main  gal- 
vanized pipe  has  been  buried,  and  the  distributing  system 
has  been  brought  to  fair  shape.  A  univei-sal  meter  sys- 
tem has  been  installed,  giving  excellent  satisfaction  to 
the  consumers  and  to  the  water-works.  The  Olinda  res- 
ervoir, whicli  it  is  hoped  will  assure  an  adecpiate  su])- 
ply  at  all  times,  will  soon  be  completed. 

The  water- works  have  been  a  heavy  drain  on  the  county 
from  the  time  of  their  construction,  but  the  installation 
of  a  meter  system  and  careful  supervision  of  accounts 
bid  fair  to  allow  the  works  to  pay  expenses  and  make  a 
slight  return. on  the  investment.  The  rates  are  fixed 
by  a  county  ordinance  and  are  exceedingly  low  ( 15c.  per 
1000  gal.),  considering  the  scattered  consumption.  The 
following  are  the  principal  items  in  the  financial  history 
and  present  status  of  the  water-works : 

Anproximate  first  cost $200,000 

Approximate  yearly  cost  of  maintenance,  1913-15 9, 000 

Approximate  yearly  income,  1913-15 2,500 

Cost  of  reconstruction,  19l6 '^'^07 

Present  yearly  income ^'  ^  „ 

Present  cost  of  maintenance 7,648 

The  income  is  steadily  increasing,  and  it  is  hoped  that 
it  mav  reach  $1().()()()  a  vear  without  raising  the  rates. 


Dry   Reservoir  for  Mood  C>ontrol  on 
the  Oder  River  in  Cjerniany 

\\\  l\i:.\\i;rii  ('.  (iit  \.\t* 

The  I)iicliwald  reservoir  is  one  (d  a  group  of  12  "dry" 
reservoiis,  di'  relarding  hasins.  hiiill  to  control  floods  on 
iriliiitaries  of  the  ()der  l{i\cr  in  llie  j'rovince  ot  Silesia, 
in  southeastern  I'russia.  It  is  located  on  the  l)oher  Kiver. 
neai-  the  headwaters,  the  drainage  area  above  the  dam  be- 
ing oiil\  ahoiil  :i:\  s(|.mi.  The  l>olier  em|)ties  into  the 
Oder  at   ( 'rossen. 

The  r»iichwald  daui,  besides  its  interest  as  a  work  for 
Hood  control,  is  notahle  as  heing  the  first  concrete  dam 
huilt  in  (Jermany.  It  was  constructed  in  l!)u;{-()r»  hy 
the  Province  of  Silesia  and  the  I'russian  ( Jovei'iimenl. 
It  is  SS  It  high  above  the  deepest  part  of  the  Foiinda- 
lion,  about  half  of  this  height  being  above  tin;  natural 
giound  surl'ace.  The  width  on  lop  is  In  It.,  and  the 
maximum  bottom  width  is  57  ft.  The  ci'est  of  the  dam 
is  ^50  ft.  long  and  is  arched  iipsti'eam  with  a  radius  oF 
S'cJO   ft.    The  dam  contains  .'!(), ,'iOO  (ii.yd.  of  concrete. 

The  reservoir  has  a  (•a])acity  of  77,(560,000  cu.  ft.,  all 
of  which  is  kept  empty  and  used  solely  for  flood  con- 
trol. About  IGO  acres  are  flooded  when  the  i-eservoir  is 
lilled  to  spillway  level.  This  land  is  used  for  pasture 
and  I'aising  hay.  It  is  rented  for  about  $2.'iO  per  aci'e 
per  year.  The  average  cost  of  the  land  was  about  $270 
per  acre. 

At  the  left  of  the  dam  there  is  a  concrete  spillway 
Kit  ft.  long,  with  a  freeboard  of  6.0  ft.  With  a  head 
of  2.()  ft.  on  the  crest  this  spillway  will  discharge  about 
iJLSO  sec. -ft.  The  crest  of  the  spillway  extends  along 
the  side  of  the  valley  u])stream  from  the  dam  and  de- 
livers the  vvatei'  to  a  paved  channel  ;!.')  ft.  wide,  passing 
Through  the  dam  and  descending  to  the  river  channel 
below  hy  a  series  of  cascades  paved  with  heavy  rubhle 
masonry.  The  channel  of  tlie  liobcu'  is  paved  for  some 
distance  helow  the  lower  imi]  of  the  cascades.  Near  the 
left  end  of  the  dam,  in  the  old  l)oher  channel,  there  is  a 
single  outlet  at  the  level  of  the  stream  bed,  11  ft.  below 
the  crest  id'  the  spillwav.  '\  his  outlet  is  ellii)tical  in 
ci'oss-section,  with  the  loiigei'  axis  hoi'izontal,  and  has  a 
ci'oss-sectional  area  of  about  21  scpl't.  With  the  resei'- 
voir  full  to  a  depth  of  2.()  ft.  on  the  spillway  the  outlel 
will  discharge  lOiiO  sec. -ft.,  so  that,  combined  with  the 
;)180  sec. -ft.  that  is  then  going  over  the  spillway,  the 
total  cmtflow  is  4240  sec. -ft.,  or  1S4  sec. -ft.  i)er  sq.mi., 
whic'a  was  the  maximum  rate  of  discharge  in  the  great 
flood  of  -Inly,  18U7.  This  outlet  is  lined  with  rubhle 
masoniT  and  is  provided  with  a  gate,  to  give  better  con- 
trol of  small  floods.  A  channel  paved  with  rubble  mason- 
ry conducts  the  water  from  the  outlet  to  the  main  chan- 
nel, which  it  joins  about  130  ft.  below  the  dam. 

There  have  been  several  floods  of  considerable  size 
since  the  completion  of  the  reservoir.  The  greatest  of 
these  was  in  July,  1907,  when  the  reservoir  was  filled  to 
within  about  5.3  ft.  of  the  spillway  crest. 

The  concrete  was  mixed  by  machinery  in  the  propor- 
tions of  14  part  cement,  1/2  part  trass,  4  parts  sand  and 
8  parts  crushed  stone.  The  trass  was  added  to  the  ce- 
ment in  order  to  give  better  resistance  to  the  movements 
resulting  from  temperature  changes,  whicli  it  was  con- 
sidered would  he  iiarticularlv  felt  in  this  dam.  hv  reason 
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of  the  resei'voir  beiui^  empty  the  fi^reater  |)art  of  the  year. 
In  the  outer  surface  of  the  dam  a  still  smaller  proj)or- 
tion  of  cement  was  ui^n]. 

The  stone,  which  was  (luari'ied  at  the  site,  consisted 
of  conglomerate  and  graywacke.  It  was  cleaned,  washed 
and  crushed,  and  then  used  in  the  concrete  without  screen- 
ing, a  sufficient  amount  of  coarse,  sharp  quartz  sand  be- 
ing added  to  obtain  the  above  jjropoi'tions.  The  tests 
of  tliis  concrete  showed  a  compressive  strength  of  about 
1130  lb.  per  sq.in.  after  28  days. 

On  the  upstream  face  the  dam  is  covered  with  a  water- 
proofing com])ound.  fn  most  German  dams  this  coat- 
ing is  protected  by  a  layer  of  masonry  ahout  3  ft.  tliick. 
In  the  Buchwald  dam  this  masonry  protection  lias  not 
been  provided,  and  the  u))per  2'.\  ft.  is  exposed  to  the 
weather.     An  eai'then  fill  on  a  2  to  1   slope   reaches  to 


meiited  by  five  other"  ix'tarding  basins,  built  by  the  same 
authorities. 

(Concrete  has  been  very  little  used  in  the  construction 
of  dams  in  (jlermany.  The  first  Uerman  dam  in  which 
concrete  was  used  in  part  as  building  nuiterial  was  the 
(hiin  of  the  Solingen  water  and  electric  works,  which 
is  an  earthen  dam  43  ft.  high,  with  a  concrete  core  wall, 
built  in  1901.  It  was  at  first  proposed  to  build  the  core 
wall  of  rubl)le  masonry,  but  tiie  change  to  concrete  was 
iiuide  because  it  enabled  the  more  rapid  completion  oi 
the  dam.  For  the  Trl't  dam,  lix;  ft.  high,  and  the  Noid- 
hausen  dam,  !)0  ft.  liigh,  both  completed  about  1IM)|. 
the  use  of  concrete  in  the  body  of  the  dam  had  at  (iist 
been  considered,  partly  because  of  the  scaix-ity  of  suitable 
stone  for  rubble  masoniy  and  partly  because  of  the  great- 
er speed  that  could  be  made  if  concrete  were  used.     In 
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within  23  ft.  of  the  top  of  tlie  dam  and  protects  the  lower 
])art  of  the  waterjjroof  coating.  ()n  the  downstream  face 
of  the  dam  the  concrete  surface  has  been  artificially 
roughened  to  improve  its  appearance.  There  has  been 
some  criticism  of  this  treatment  by  German  engineers, 
who  have  claimed  that  it  has  made  the  surface  more 
porous  and  will  ])ermit  rainwater  to  penetrate  the  con- 
crete moi'e  readily  and  will  increase  the  destructive  action 
of  frost. 

'i'he  dam  and  appurtenances  cost  $204,000,  and  the 
land  and  damages  cost  $(iO,000.  or  a  total  of  $2(i4,000, 
or  about  $3400  per  million  cubic  foot  of  stoi'age.  The 
Prussian  Government  paid  80%  of  tlie  cost  of  the  work. 
The  Province  of  Silesia  ])aid  the  other  20%. 

'i'he  Hncliwald  reservoir  is  located  about  3.")  mi.  above 
the  Mailer  reservoir.'  and  its  partial  control  of  the  \C>7 
si|.mi.  of  (lr;iina-z-e  area  abdve  the   Maner  dam    is  sii|)|)|c- 


both  cases,  however,  it  was  tinally  decided  to  build  tlie 
dams  entirely  of  I'ubble  masonry,  owing  to  the  consider- 
ably greater  cost  if  concrete  were  used. 

The  arguments  of  the  German  engineers  against  the 
use  of  concrete  in  dams  have  been  the  high  construction 
cost  and  doubts  regarding  the  resistance  of  concrete  to 
weatheiing.  They  have  also  felt  that  there  is  danger  of 
the  foi'mation  of  cracks  in  exposed  thin  walls  of  con- 
crete, due  to  the  greater  proportion  of  mortar  than  in 
rubble-masonry  work.  Their  rubble-masonry  work  con- 
tains about  30  to  40%  of  mortar,  while  tlieir  concrete 
contains  from  45  to  50%.  The  expansion  coefficient  of 
mortar  is  greater  than  that  of  stone,  and  (rernian  ex- 
periments on  the  movement  of  dams  ]iav(>  determined 
that  the  expansion  coefrici(Mit  foi-  I'ubble  masonrv  is 
().()(i(l()<»:s  Coi-  r.  nnd   for  concrete  is  O.oilOOl -.'^X  for  1°. 
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Report  on  Collapse  of  Falsework  on  Spokane 

Concrete  Bridge 


r.^    .loii\    ( '.    Ii* ALsToN-'- 


^iAf^/'N/N— 77/r  .J.',i)-jl.  Iirin-rih  reinf'arn'd- 
coiK  rclc  (in  h  briilijc  mi  I  he  liiir  of  Post  SI.,  acruss 
I  he  Sjioliiiiir  Hirer  ill  Sj>(il,-iiiir.  Wiisli..  collapsed 
(I  II  rill  (J  coiislniclioii  on  Feb.  (!.  Tlic  folloiriiiij  re- 
jiorl  i/irrs  llic  ilcliiih  of  llie  false irork  Ihul  failed. 


t  inttni'v.  'I'lic  crcclioii  of  tlif  Fiilscwork,  io^rc'thcr  with 
llu'  iKiiirin;;-  of  llu;  rilis,  was  in  diiccl  cliMr^c  of  Mr. 
KoiiiumIv  iiiilil  one  \V('ci<  prior  to  flic  collapse,  when 
KtMMicdv  cillici'  fell  or  was  kiiockcil  dlT  llic  service;  hi'idf^e 
ami  was  drowned,  'riierearter  I  he  woik  was  carried  on 
under  the  dircctinn  of   II.  ().   iMcCall,  (ieiieral   Foreman, 

■ who   no   donht    rollowcd    the   schedule   of    pi'ogress   a«   laid 

The    Tost    St.    hrid^iic,    I  he   collapse   ol'    which   at   .'5:20      out    hy    the    enjiineer.      (ieueial    supervision    was    under 

p.m..   Im'I).  (I.   1917,  caused   the  di'alh  ol'  tluH'c  workmen,      Moiton   Macartney,  City   Kngiiieer,  and  his  assistant,  B. 

was   intended   to  he  a    reinrorci>(l-conercte  arch,   twin-rih.      .1.  (Jai'nelt. 

open-spandrel,  highway  city  hridge.     Tt  is  h)cated   in   the  The  falsework  consisted  of  JS  bents  spaced   12  ft.  4  in. 

lu'art  of  Spokane,  Wasli..  spans  the  Spokaiii^  h'iver  mid-      e.  to  c.,  and  each  bent  contained  six  carrying  ])iles  and 

way  of  the  two  falls  and  was  to  have  had  a  clear  span     one  tie  ])i1e,  capped  with   12.\12's,  drift  holted  with  one 

of   250   ft.   with   a   rise   of  33   ft.     The   two   arch  ■  ribs     %-in.   round  holt  per  pile.     False  bolsters  of  4x10  in.. 


FIG.   1.     VIEW  OF  POST  ST.  BRT I  "  •  .  .    <  <  •<  iKTNG  WEST   AFTEK    Ct  iLLAl'SE 
The  projecting  rib   in  the  foreground   fell  some  three   hours    after_the   initial  collapse 


were  6x6  ft.  at  the  crown  and  6x8  ft.  at  the  haunclu 
connected  by  seven  diaphragms. 

Its  site  lies  midway  between  the  Great  Xorthern  Ry. 
main-line  double-track  steel  bridge  on  the  north,  distant 
about  50  ft.,  and  the  Washington  Water  Power  Co. 
double-track  steel  bridge  on  the  south,  distant  about 
30  ft.  A  sheer  escarpment  of  about  40  ft.  of  solid 
basaltic  rock  marks  both  banks  of  the  river  and  thus 
constitutes  an  ideal  site  for  the  type  of  bridge  contem- 
plated. The  bedrock  presents  nearly  a  level  profile  across 
the  channel.  River  debris  of  small  boulders,  sand  and 
gravel  covers  most  of  the  bedrock  to  a  depth  of  4  to 
6  ft.,  excepting  at  the  west  side  of  the  channel,  where 
the  bedrock  is  exposed  for  a  short  distance,  according  to 
information  given  by  the  City  Engineering  Department. 

The  falsework  for  the  bridge  was  designed  by  P.  F. 
Kennedy,  the  engineer  for  Oleson  &  Johnson,  the  con- 

♦Consulting  Engineer,  Spokane,  Wash. 


laid  flat,  over  each  pile,  presumably  continuous,  consti- 
tuted the  longitudinal  ties  of  all  the  bents  at  the  to]) 
of  the  first  story.  This  tie,  however,  seems  to  have  been 
omitted  between  Bents  8  and  9  west,  as  shown  by  Fig.  4, 
although  a  partial  substitute  was  put  in  in  the  form  of 
a  flat  sway  brace  and  spiked  to  the  posts.  This  sub- 
stitute seems  to  have  been  an  unfortunate  one.  It  is 
not  apparent  that  the  flat  bolsters  were  drift  bolted  to 
each  cap.  On  the  contrary,  it  would  appear  from  such 
meager  evidence  as  now  exists  that  the  connections  were 
made  by  toe-nailing  with  wire  spikes  these  insufficient 
bolster  members. 

The  accompanying  elevation  (Fig.  2),  compiled  on 
Feb.  8,  1917,  by  the  city  engineer's  office  from  sketches 
in  the  contractors'  office,  snows  that  four  lines  of 
longitudinal  sway  bracing  were  carried  from  end  to  end. 
Existing  evidence  shows  that  this  system  of  sways,  with 
possibly  two  exceptions  at  the  east  end,  was  spiked  to 
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An;  piles  instead  of  l)eiii<i-  boltoil.  One  workman  stated 
that  from  one  to  three  spikes  were  vised.  Fig.  3  shows 
that  two  or  three  spikes  were  used,  l)ut  no  bolts.  None 
of  the  piles  now  standing  nor  any  of  those  enmeshed 
in  the  debris  that  could  be  seen  had  been  barked,  so 
that  clearly  the  sways  were  spiked  through  the  bark, 
wbicli  genei'ally  is  about  1  in.  Ihick.  This  Ihickncs''. 
together  with  from  1  to  2  iu.  of  soft  sajjwood,  ))lus 
the  thickness  of  the  sway  brace,  ga\e  a  very  insecure 
bold  to  an  <S-in.  spike  and  ]iractically  no  hohling  value 
to  a  G-in.  spike,  if  such  wei'c  enii)loycd. 

A    3000-11).    hiunnici'    w;is    used    in    drivinir   the    piles. 


transverse  sway  liracing  was  used,  according  to  the  plan  ; 
but    it   is    not    shown    wlietber   it   was    bolted    or   s])iked. 

SCHEDULE  t)F  SECOND-STORY  I'OSTS 

Number  of  Size  of  Length 

Bents  Posts.  *  of  Posts 

Mark                                Refjuired  In.  Ft.       In. 

Bent  I                                    2  6x8  22       Hi 

Bent  2                                      2  6x8  22         3{ 

Bent  3                                      2  6x8  or  8x8  21          i; 

Bent  4                                     2  8x8  19          I J 

Bent  5                                        2  8x8  16          6'. 

Bent  6                                        2  8x8  13          2j 

Bent  7                                      2  8x8  9         3; 

B  tit  8                                     2  8x8  4         8 
'•'  'I'he  6x8-in.  posts  wore  made  from  6x8-iii.  sticks,  hut  the  8x8-iii.  posts  were 
niiide  up  of  two  4x8-iti.  .stieks. 

jjongit udiiiiil   s\v;iy   bracing  seems   to  ha\(!  been    u^(h\   cm 


and  every  ])ile   is  said   to   have   Ix'cn    di'i\(Mi    to   refusal,      nlteriuite    panels   only. 

General  Foreman  McC'all  and   his  workmen  ai'c  clear  on  The  joists,  with  one  or  two  excciitions.  were  ;)i/,.\l.")-in. 

(his  i)oint.     The  writer's  long  actjuaintance  with  Mc(*all      Douglas   Or  and,  together  with  some  of  the  other  stulf. 
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FIG.    2.     OUTLINE  OP  POST  ST.   BRIDGE  FALSEWORK,  SHOWING   PROGRESS  OP   PLACING   CONCRETE 
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FIG.   3.      DIOTAILS  OF  THE   FALSEWORK  DESIGN  OF  POST   ST.   BRIDGE  AT  SPOKANE 


justifies  com])lete  confidence  in  any  statement  he  may 
make.  The  nature  of  the  river  bed  is  such  that  some 
piles  might  have  come  to  refu.sal  on  boulders;  and  in- 
asmuch as  the  de])th  of  ])enetration  at  best  was  small, 
rigid  horizontal  and  diagonal  bracing  would  be  necessary 
with  a  liberal  use  of  through  bolts  and  washers.  It  is 
reported  by  some  of  the  workmen  that,  where  known 
boulders  were  encountered,  the  piles  in  such  cases  were 
driven  oflF  center  fi'om  a  few  inches  to  nearly  3  ft.  in 
one  instance. 

The  second  story  of  the  falsework  (Fig.  3)  was  made 
up  of  GxH-in.  and  8.\8-in.  i)osts,  built  up  of  4x(S's,  and 
in  lengths  from  I  ft.  S  in.  to  22  ft.  Ili^  in.,  according 
to  th(>  scIhmIuIc  in  the  accomi)anying  table,  it  does  not 
a])|)car  how  Ww  two  pieces  making  up  the  member  were 
fastencil,    wbcthci'    with    spikes    or    bolts.      'V\\v   ordinaiw 


were  salvage  matei'ials  from  the  floor  of  the  old  steel 
bridge  that  the  new  structure  was  to  replace.  '^riiis 
malci'ial,  however,  was  all  sound  and  not  much  over  a 
year  old.  All  joist  bad  butt  joints  and  rested  without 
dapping  on  bexcled  shims,  thus  giving  a  minimum 
bearing.  Unfortunately,  the  joists  were  toe-nailed  to 
each  other  and  to  the  shims,  and  the  shims  were  similarly 
nailed  to  the  caps.  The  end  elevation  shows  the  three 
joists  immediately  under  the  arch  I'iii  to  have  been  spaced 
2  ft.  centers  and  the  two  outside  joists  spaced  2  ft. 
S  in.,  without  bridging  or  intermediate  struts  or  spacing- 
strips. 

The  elevation  (Fig.  2)  shows  the  sequence  of  sectional 
])ouring.  It  will  be  noticed  that  all  but  a  small  part  of 
the  rib  bad  l»een  |)oured  over  r>ent  .")  west,  when  the 
colIaiKc  occuitimI.     Half-van!  batches  were  ti'aninicd  IVoin 
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FIG.  4.     CLOSE  VIEW  OF  BENTS  7  TO  9  ON  WEST  SIDE  OF   POST   ST.   BRIDGE 
Pile  tops  from  9  to  12  In.  diameter.     Note  absence  of  bolts  and  presence  of  shims  under  half-story  round   posts 


the  mixer  and  (lumped  onto  an  inclined  chute,  from 
which  the  concrete  floated  or  was  spread  to  place.  The 
writer's  information  from  the  workmen  is  that  the  dump 
over  this  bent  was  nearly  a  vertical  drop.  This  would 
give  a  drop  ranging  from  about  9  to  15  ft. 

Mr.  McCall  examined  all  the  points  at  which  he 
believed  any  distortion  might  occur  due  to  loading,  about 
30  min.  before  the  collapse  came.  He  found  everj-thing 
apparently  undisturbed  and  in  normal  condition.     Not- 


FIG.   5.     LOOKING   EAST   OVER  BRIDGE   RUTNS 


withstanding  that  the  dro])  distance  was  gradually  being 
decreased  as  the  forms  filled,  it  was  from  this  point, 
in  his  judgment,  he  stated,  that  the  collapse  started. 
It  is  possible  that  the  cumulative  result  of  the  impacts 
finally  developed  the  critical  weakness  in  the  falsework 
and  thus  tumbled  the  whole  structure  into  a  mass  of 
inextricable  debris. 

The  writer  is  deeply  sensible  of  the  deplorable  and 
untimely  end  of  the  designer  within  a  week  of  the 
collapse  and  ventures  to  believe  that,  were  Mr.  Kennedy 
alive,  he  could  explain  away  much  that  may  seem  obscure 
and  perhaps  even  justify  a  structure  that  to  some  of 
the  profession  would  appear  inadequate  for  the  i)urpos(' 
it  was  designed  to  serve. 

[A  later  telegram  from  Mr.  Ralston  states  that  the 
coroner's  jury  has  decided  that  the  strncture  fell  from 
insecure  piling  and  the  falsework  was  unable  to  bear  the 
weight  of  the  concrete.  It  recommends  that  the  city  in- 
spect all  such  falsework.  ]\Ir.  Ralston  also  reports  as  fol- 
lows :  Fuller  investigations  show  that  the  piles  had  little 
if  any  penetration,  although  driven  to  refusal  and  that 
the  spiked  bracing  was  the  only  means  of  preventing  the 
kicking  off  of  the  frame  from  the  sloping  rock  surface. 
The  piles  were  shamefully  small  and  the  upper  frame  of 
insufficient  size,  there  being  3000  lb.  stress  in  the  three 
joists  under  each  rib.  The  voussoir  sections  as  poured 
were  too  long  and  the  neglect  simultaneously  to  pour  op- 
posite sections  in  the  two  ribs  undoubtedly  distorted  the 
falsework  which,  combined  with  the  sreneral  flinisiiiess  of 
the  frame,  the  impact  of  the  dum])ed  concrete  and  the 
overstressod  joist.  causcMl  the  wi'(>ck.— -Kditoi-.  ] 
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Concrete    Road    Pointers  from   Papers 
at  American  Concrete  Institute 

Three  of  the  papers  on  concrete  road  construction  at 
the  recent  annual  convention  of  the  American  Concrete 
Institute,  at  Chicago,  111.,  Feb.  S  to  10,  furnish  the 
matorial  for  the  following  ])aragraphs.  The  subjects 
touched  on  are  the  present  condition  of  the  famous 
Wayne  County  (Michigan)  roads,  the  maintenance  of 
concrete  roads  in  Connecticut  and  the  western  New 
York  State  practice  in  construction. 

WeAH    and    MaINTKNANCE   of    CONCIiETE   RoADS 

As  to  the  Wayne  County  roads,  A.  N.  Johnson,  Con- 
sulting Engineer  of  the  Portland  Cement  Association, 
admitted  that  there  are  a  number  of  cracks  in  the  roads, 
but  he  held  that  real  defects  are  only  such  things  as 
form  actual  or  potential  hindrances  to  traflfic,  and  that 
so-called  defects  are  of  small  account  if  easy  and  cheap 
maintenance  is  possible.  He  said  that  all  the  Wayne 
County  roads,  built  in  the  last  two  or  three  years,  are 
in  most  excellent  condition,  but  that  three  stretches  of 
the  older  roads  are  in  bad  shape. 

These  three  stretches,  he  said,  are  the  ones  that  are 
used  practically  entirely  by  the  anti-concrete  road  men 
when  they  are  citing  the  Wayne  County  roads.  They 
are  as  follows:  (1)  A  stretch  which  was  a  very  ]X)or 
job  when  built;  it  was  not  accepted  by  the  connnissioners 
as  built,  but  was  accepted  with  some  hold-backs  on  pay. 
It  was  afterwards  coated  witli  tar.  It  has  never  proved 
satisfactory.  (2)  A  section  built  of  unwashed  aggregate 
on  which  tratHc  was  allowed  too  soon ;  it  commenced 
to  show  decided  signs  of  wear  within  three  months, 
and  was  soon  covered  with  a  tar  coating.  (3)  A  section 
which  never  .was  in  very  good  shape ;  it  had  apparently 
had  some  peculiar  difficulty  during  construction.  Mr. 
Johnson   did   not  elaborate  on   it. 

Most  of  the  wear  on  concrete  roads  is  at  the  joints, 
according  to  W.  L.  Ulrich,  of  the  Connecticut  State 
Highway  Department.  Other  causes  of  maintenance 
expenditures  are:  (2)  Small  holes  from  local  defects; 
(3)  poor  sand;  that  is,  sand  that  has  not  good  resistance 
to  abrasion  (in  curing  this,  tar  is  broomed  over  the  weak 
spot);  (4)  Concrete  too  wet;  poor  floating  (this  causes 
flaking,  but  is  not  of  sutficient  importance  to  require 
repair)  ;  (5)  Longitudinal  cracks  which  can  not  be 
accounted  for  so  well,  l)ut  probably  are  due  to  bad 
drainage  and  conse(|ucnt  dropping  of  the  slabs  at  the 
sides.    This  is  now  taken  care  of  by  reinforcement. 

Mr.  T'lrich  gave  the  following  average  costs  of  main- 
tenance of  roads  in  Connecticut  for  the  last  two  years: 
Concrete  roads,  25  mi.,  cost  of  maintenance  and  repair, 
$38.63  per  mi.,  or  0.4c.  per  s(i.yd.  of  surface  for  annual 
maintenance;  for  drainage,  $28  per  mi.  i)er  year,  or  0.3c. 
per  sq.yd.  giving  a  total  of  0.7c.  per  sq.yd.  per  year. 
For  all  other  types  of  road  amounting  to  about  1000 
mi.,  the  cost  was  $585.18  per  mi.  per  year  or  fiVL^'-  per 
sq.yd.  These  other  roads  average  about  three  years 
older  than  the  concrete  roads. 

CONSTHUCTIOX    POIXTEKS 

William  j\I.  Acheson,  Division  Engineer,  New  York 
State  Highway  Department,  read  a  pa])cr  "Essential 
Features  for  Successful  Construction  of  Concrete  Roads," 
which  contained  the  following  points: 


Where  soil  conditions  develop  that  cannot  be  corrected 
by  replacing  M'ith  a  more  stable  soil,  a  subbase  should 
be  laid.  From  a  study  of  the  highways  which  were 
built  in  New  York,  Division  9,  during  the  past  two 
years,  he  has  found  the  following  type  of  foundation 
course  the  best  for  concrete  pavement. 

After  the  necessary  excavating  has  been  done  and  the 
subgrade  properly  drained,  a  layer  of  clean  gravel  from 
2  to  4  in.  in  thickness  is  spread  ovei'  the  bottom.  On 
this  a  layer  of  quarry  or  field  stone  is  placed  to  the 
re(|uired  thickness,  depending  on  soil  conditions.  After 
the  voids  have  been  filled  with  clean  sand  or  fine  gravel 
and  consolidated,  the  stone  should  be  covered  with  at 
least  2  in.  of  coarse  sand.  This  last  mentioned  sand 
layer  serves  the  double  purpose  of  regulating  the  sul)- 
grade  and  acting  as  a  cushion  to  take  the  impact  off  the 
pavement   proper. 

Mr.  Acheson  is  using  reinforcement  at  every  place 
where  there  is  any  doubt  as  to  bad  soil  conditions.  One 
of  the  essential  features  of  the  reinforcement,  he  said, 
is  to  be  sure  that  it  is  in  the  proper  location  as  to 
cross-section.  It  has  been  his  practice  to  lay  the  first 
course  of  concrete  and  on  this  place  the  reinforcement, 
usually  about  2  in.  below  grade  by  the  use  of  wire  hooks. 
It  is  then  covered  with  the  necessary  2  in.  of  concrete 
and  the  finished  surface  struck  oft'. 

Hard  and  fast  rules  should  be  laid  down  in  regard  to 
the  aggregates,  he  said,  f-or  these  were  the  factors  in 
the  successful  consti'uction  which  should  never  be  devi- 
ated from.  In  this  detail  he  said  he  differed  from  some 
engineers.  If  in  certain  localities  the  proper  quality 
of  material  is  not  available  without  importing,  and 
concrete  was  prohibitive  on  account  of  the  resulting  high 
cost,  he  said  he  would  not  attempt  to  build  a  concrete 
road.  The  question  of  proper  coarse  and  fine  aggregate 
is  ])aramount  in  concrete  road  construction. 

In  the  southwestern  part  of  New  York  State,  which 
is  known  as  the  lower  tier,  are  sections  which  have  been 
known  for  the  scarcity  of  sands  of  the  proper  quality. 
In  this  section  there  were  constructed  a  number  of  gravel 
concrete  roads  with  thin  bituminous  tops,  which  were 
complete  failures.  By  a  careful  material  survey  of  this 
section,  sand  was  found  which  passed  the  requirements 
by  being  washed.  To  have  commercial  sand  and  gravel 
companies  install  washing  i)lants  was  a  task,  but  this 
has  finally  been  done,  and  it  will  not  be  long  before  con- 
tractors can  be  induced  to  install  their  own  plants. 

Surface  Treatment 

The  surface  of  a  concrete  road  should  bo  screeded  b}'' 
means  of  a  templet  drawn  with  a  short  sawing  action 
at  right  angles  to  the  axis  of  the  road,  according  to  Mr. 
Acheson.  A  heavy  screed  should  be  used,  and  at  the 
same  time  it  should  not  be  necessary  to  move  this  screed 
over  the  concrete  surface  more  than  once.  Following 
this  a  "smoother"  should  be  used.  This  is  frequently 
referred  to  as  a  float,  but  the  word  float  is  a  misnomer. 
The  real  intention  is  to  smooth  the  surface  so  it  will 
conform  to  the  finished  cross-section.  This  smoothing 
tool  should  always  be  made  of  wood. 

Si)rinkling  with  hand  pots  should  be  started  as  soon 
as  the  concrete  surface  will  stand  it.  Hand  pots  should 
be  used  because  the  pressure  from  a  hose  on  the  first 
sprinkling  is  usually  too  severe  on  the  surface.  This 
should  be  done  from  one  to  two  hours  after  the  concrete 
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is  |ilii(i'(l.  Ill  lliis  (•(tiiiH'cl  loll  It  is  \t'r\'  csMMiliiil  lliiit 
llic  liaiitl  >(iii!il\liiiL;'  sliniild  he  ilmic  st'\ci';il  liiiirs  Ipci'tn't' 
sod  or  cniili  |>i'ol('rl  ion  i>  |i|;i(r(|  owv  llic  surrjirc.  iiiid 
lltt'ii  nl'lcr  il  is  [iL-iccd  llu'  |iii\cm('nt  .-lioiild  he  >|iriiikli'(l 
;it    li'jisl    twiif  diii-iiiL:   ihc  diiv  niid   oiicc  ill    iiiL;lit. 

Ml".  Aclu'soii  ln'li('\('s  III  il  liciiv  V  splil  lloid  lor  liikin;;- 
ciuv  ol'  tlio  joinis,  iiiid  llu'  usi-  of  ;i  lon^ii-hiindlcd  lloiil  ; 
which  onid)I('s  Ihc  opcnilor  idwnys  to  work  in  ;i  nontuil 
posilioii  oxer  Ihc  l»ri(li;c.  iil>o  cl  i  niiiiiil  iii^;'  ;iii  luldilioiiiil 
niiin.    who    is    ncccss;irv    when    liiind    lloiits   iii'c    usc(|. 

'The  linishiiiu-  should  iilwiiys  he  within  in  lo  I  o  II. 
of  Ihc  scrt'cd,  jiiul  this  is  iiupossil)l(>  if  Ihc  (■oiici'ctc  is 
too  W(>l.  lie  iidvocjitcs  Ihc  hrooininy-  of  n  eoncrelc  ro;id 
for  the  ri'iison  lluil  the  niiirks  which  the  hrooiii  iiKikcs 
in  the  p;i\('niciit  iiid  in  holdiiio-  Ihc  inoisliire  duriiiu'  Ihc 
curing  se;ison.  (';ire  should  he  lukcn.  liowcncr.  lo  sec 
that  the  l)ro()ni  lu.irks  ;irt"  not  loo  (k-c])  so  iis  lo  slart 
spaliinu"  and   iiii|)C(lc  surrace  draiiiaiic 

Joints  in  the  .\ew  York  State  work  ;irc  phiccd  excrv 
-■)()  ft.  The  reason  for  the  adoption  of  oD-l'l.  joints  is 
a  practical  one.  It  lias  been  found  tiuit  the  liiuisvcrse 
cracks  which  occur  in  Ihc  pa\cinciit  iivci'a^c  :U)  ft.  iip;irt, 
and  later  inspections  ha\e  deiuonstrat<^d  that  this  w;is 
a  good  decision,  allhouuli  the  Highway  l)ep;irtnient  is  in 
an  oxperinieiital  nuiod  and  prohahlv  will  try  joints  at 
greater  distances. 

One  of  the  most  important  ])arts  of  a  contractor's 
road  i)lant  in  the  construction  of  concrete  roads  is  the 
water-supply.  Mr.  Acheson  would  advise  at  least  a  -Vh]). 
engine  with  a  ])um])  capacily  of  at  least  '200  '^-aI.  per 
min.  The  pipe  line  should  he  at  least  2  in.  ;ind  should 
have  a  tap  at  least  every  200  ft.  Wire  wound  iiose 
should  be  provided  long  enough  to  reach  half  way  Ix'tween 
the  taps.  A  great  many  mistakes  have  been  made,  he 
said,  in  regard  to  this  ]iarticular  feature. 

Tile  Drainage  of  Irrigated  Land  in  Utah 

Bv  J.  (*.  A\'iri:i:L()x* 

During  the  spring  of  IDK),  arrangements  were  con- 
cluded to  install  a  tile  drainage  system  on  a  10,000-;urc 
tract  of  the  Delta  Land  and  Water  Co.'s  project  known 
as  the  "South  Side  Tract."  This  is  an  exceptionally 
l)eautiful  and  fertile  tract,  as  deserts  go,  lying  as  smooth 
as  a  billiard  table  and  having  a  fall  to  the  south  of 
7  ft.  per  mi.  The  development  work  is  being  done  under 
the  Carey  Act,  and  the  company  has  installed  the  irri- 
gation works,  which  (with  the  lands)  will  be  turned 
over  to  the  farmers.  The  farm  tile  drainage  system  is 
being  installed  to  forestall  the  damage  that  usually  fol- 
lows the  practice  of  irrigation,  diie  to  water-logged  con- 
ditions of  the  soil  and  the  concentration  of  alkaline  salts 
to  the  detriment  of  growing  crops.  This  trouble  is  in- 
dicated in  the  older  irrigated  settlements  in  the  imme- 
diate vicinity. 

Work  Done  ry  Force  Account 

The  drainage  work  is  done  by  force  account,  and  the 
cost  wall  be  added  to  the  price  of  the  land  to  be  sold  to 
the  settlers,  who  are  employed  to  do  all  the  work  for 
which  they  have  time  and  proficiency.  The  machinery, 
camps  and  shops  are  owned  by  the  Delta  Land  and  Wa- 
ter Co.  and  will  be  used  on  other  tracts  of  land  with  a 


♦Consulting  Engineer,  Garland,  Utah. 


view  lo  coiiihinc  lilc  draiiiiigc  willi  iirigal  ion  in  I'uIiik; 
opciiil  ions  where  Ibis  is  loiiiid  cssciiliiil  lo  Ihc  siiccj'.ss 
of  new  districts.  .\.  .M.  .Mcl'licrsoii,  project  manager, 
of  hellii.  I'tiili.  liiis  orgiinized  Ibis  draiinige  syst(.'ni  as 
il  hiiiiK  h  of  his  project  work,  ;iiid  with  Ihc  able  assistance 
ofC.  ( '.  ( 'riiiiier.  his  chief  engineer,  Ims  esliildisbed  work- 
ing ciiiiips,  shops,  etc..  oji  the  liiicl,  where  the  clo.S(!st 
atlcntion  cjin  be  gi\cii  the  work.  The  main  camp  is 
seven  miles  ciist  of  ();isis,  a  sliilioii  oil  the  Siilt  Lake  (& 
Sill)    I'edro    IJ\'.,   the    iiciircsl    r;iilwa\    point. 

The  diiiiii  tiles  are  ruriiislie(|  by  the  I'tiili  Fire  ('lay 
Co..  of  Siilt  Liikc  City.  The  hauling  from  Oasis  is  done 
In  III  liners"  Icanis  ;iiid  is  [laid  for  by  the  ton.  The  tiles 
lire  (leli\cred  along  the  route  ;iiid  disi  rihlit^^'d  close  to  the 
proposed  tile  lines.  ;is  indiciifcd  by  Ihc  surveyor's  flags 
iiloiig  the  route.  The  files  ;ire  phiced  many  miles  ahead 
of  the  excavation  in  order  that  they  can  be  laid  as  soon 
as  the  trench  is  dug. 

EjjX'Tiac-LKiiii'i;!)  Ditchixc  Maciiixks 
Three  large  lo-hp.  gasoline  traction  ditching  machines 
of  the  wheel-excavator  tyjie  are  now  in  use,  with  one  or 
possibly  two  more  to  be  ordered  later.  Two  were  built 
hy  the  Buckeye  Traction  Ditchci'  Co.,  of  Findlay,  Ohio, 
iind  the  third  hy  Pawling  cK:  llarnischfegcr,  of  Milwaukee, 
Wis.  These  machines  ;irc  cquip])cd  with  electric-light- 
ing systems  to  enable  the  operation  of  night  shifts.  The 
maximum  capacity  in  good  ground  in  a  trench  T  ft.  deep 
and  20  in.  wide  is  2400  lin.ft.  in  10  hr.  for  each  ma- 
chine. Owing  to  bad  conditions  that  are  encountered 
almost  diiily,  the  average  is  very  good  at  1100  ft.  per 
10-hr.  shift. 

Each  machine  operator  is  supplied  with  a  blueprint 
map  of  the  lines  in  his  district.  This  indicates  the  sur- 
vey, the  location  of  the  hub  stakes,  the  Hags  at  the  in- 
tersection of  branches,  the  depth  to  grade  at  each  hub, 
the  sizes  of  the  tile  to  be  used,  the  location  of  points 
where  the  size  of  tile  changes  and  other  u.seful  informa- 
tion. 

The  soil  is  a  sandy-clay  loam  for  a  depth  of  3  to  4 
ft.,  with  a  gradual  change  to  fine  sand  as  the  depth  in- 
creases. There  is  some  quicksand  at  the  lower  depth  of 
the  trenches  in  places.  As  this  kind  of  soil  caves  easily 
when  waterlogged,  a  special  steel  shield  is  attached 
to  the  frame  of  the  machine,  just  behind  the  digging 
wheel.  This  shield  extends  down  to  the  bottom  of  the 
finished  trench  and  forms  a  cab,  which  prevents  the  side 
walls  of  the  trench  from  caving  and  wdiich  also  carries 
the  operator  who  lays  the  tile.  The  operator  lays  the 
tile  as  fast  as  the  machine  moves  along,  the  tile  being 
handed  down  to  him  by  a  man  on  the  ground  outside. 
The  tile  of  all  sizes  are  made  in  2-ft.  lengths.  No  1-ft 
lengths  of  tile  are  used,  as  the  longer  tiles  make  for  a 
better  vertical  as  well  as  horizontal  alignment  and  im- 
prove the  flow  line. 

Some  Haxdwoi!k  Neces.sary 
One  man  follows  behind  the  machine  with  a  shovel  and 
covers  the  tile  with  about  a  foot  of  earth,  so  that  if 
the  trench  caves,  this  pad  of  filling  will  protect  the  tile 
from  being  thrown  out  of  alignment  by  heavy  clods  of 
earth.  The  lines  are  left  in  this  state  of  partial  com- 
pletion until  several  days  have  passed,  so  that  if  any 
poor  workmanship  has  escaped  the  inspector,  the  accum- 
ulating waters  flowing  in  the  new  drain  will  discover  it 
and  it  can  be  remedied  before  the  trench  is  filled. 
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The  fUling  of  the  trenches  is  done  witli  two  teams  of 
horses  and  drivei's  with  a  ;3.\13-in.  phink  18  ft.  long, 
Btrengthcned  with  a  truss  to  jorevent  its  breaking.  A 
team  is  hitelied  to  each  end  of  the  plank,  which  is  held 
on  its  edge  by  the  weight  of  the  truss  at  the  back.  The 
])iank  is  hiid  across  the  trench,  being  of  such  lengtli 
that  one  team  travels  on  the  outside  of  the  spoil  bank, 
while  the  other  team  travels  on  the  opposite  side  of  the 
trench.  The  team  on  the  spoil-bank  side  travels  some- 
what ahead  of  the  other,  giving  a  slant  to  the  plank  that 
rolls  the  earth  into  the  trench  in  a  constant  spray  of 
line  soil  that  makes  an  excellent  jol).  The  filling  is  fin- 
ished by  plowing  a  back  furrow  onto  the  filled  trench 
to  provide  dirt  for  settlement. 

Some  of  the  work  is  necessarily  done  by  hand.  Where 
permanent  ditches  and  canals  are  crossed,  special  care 
is  taken  to  prevent  the  water  from  finding  its  way  into 
the  tiles  and  exhausting  their  capacity.  For  this  pur- 
pose concrete  is  poured  over  the  tile  while  being  laid,  so 
that  a  thin  Jacket  of  concrete  is  formed  for  about  20 
ft.  each  way  from  the  center  of  the  canal.  Some  ditfi- 
culty  was  had  in  making  the  new  earth  over  the  trenches 
iiold  water  in  these  canals.  The  new  work  settled  and 
let  out  the  water,  filling  the  unfinished  trenches  with 
mud  and  water  for  many  rods  along  the  work.  This 
was  remedied  I)y  Imilding  a  "riser"  at  each  end  of  the 
jacketed  section.  This  was  a  thin  wall  of  concrete,  about 
5  in.  thick,  the  full  width  of  the  trench  and  extending 
from  the  end  of  the  jacket  to  the  surface  of  the  ground. 
Since  this  no  trouble  has  arisen  from  that  source. 

Ohciaxization  of  Maciiinh  Cki-:\v.s 

The  crew  for  each  machine  consists  of  an  engineman, 
who  operates  the  ap])aratus  and  gages  the  course 
and  depth  and  who  can  keep  the  machine  in  run- 
ning order;  one  man  to  do  the  oiling,  assist  the  engine- 
man  and  set  the  targets  on  the  line  ahead  ;  one  man, 
in  the  trench  cab,  to  lay  tile;  one  to  supply  him  with 
the  tiles;  and  one  nuni  to  cover  the  tile  and  help  at 
other  work,  or  live  men  for  each  crew.  There  is  a  gen- 
eral machinist  who  is  available  to  go  from  one  machine 
to  another  as  troublenian,   and   an    inspector   who   looks 


after  all  th 


A  num  with  teani  sup]jlies  fuel,  ce- 


ment, sand  and  manhole  sections,  'and  moves  concrete 
crew,  etc.  Two  men  do  the  concrete  work  for  the  several 
crews.  These  outfits  are  all  doubled,  as  they  work  the 
machines  in  two  lO-hi'.  shifts  per  day. 

Preceding  the  work  a  complete  nuip  of  the  area  to  be 
drained  was  nuide,  showing  contour  lines  for  every  foot 
in  elevation.  Pi'ofiles  of  the  water  tabic  wei'c  uuule  by 
the  use  of  -l-in.  sounding  wells  (i  ft.  dve\),  kept  intact 
by  a  sheet-iron  pipe  and  located  %  mi.  apart  both  ways. 
As  most  of  this  tract  had  been  farmed  and  irrigated  for 
three  years,  these  sounding  wells  are  useful  to  deter- 
mine the  progress  made  in  lowering  the  water  during 
the  prosecution  of  the  drainage  work.  From  this  map 
the  working  nuips  were  nuide  showing  the  lines  of  tile, 
the  manholes,  peep  wells,  target  hubs  every  .■)()()  ft.  (at 
which  the  de])th  to  grade  was  shown),'  intersections  of 
branch  lines,  open  outfall  ditches,  all  canal  and  road 
crossings,  the  sizes  of  the  tile  to  be  used  and  the  points 
at  which  a  change  in  the  size  of  tile  is  to  occur;  also, 
any  other  information  that  will  make  for  accuracy  in 
fieldwork.  About  15  mi.  of  open  canal  Avere  built  as  out- 
falls and  to  take  surface  waste. 


'i'he  largest  tile  are  12  in.  in  inside  diameter.  The 
smallest  ai'e  o  in.  in  diameter,  about  70%  of  the  entire 
system  being  .^in.  tile.  The  wJiole  system  is  laid  out 
on  a  uniform  gridiron  plan  as  near  as  possible,  with 
the  lines  450  ft.  apart.  The  depth  of  trench  is  4  to  7 
ft.,  the  average  depth  being  5.8  ft.  The  work  is  esti- 
mated to  cost  $20  per  acre,  ever}-thing  complete. 

^: 

Sand  and  Gravel  Mixed  at  Source  for 

New  York  Subway  Concrete* 

PV    J.    G.    SXHlNLKf 

In  the  New  York  City  subways  now^  under  construction 
considerable  difficulty  has  been  experienced  in  finding 
adequate  storage  for  concrete  aggregates,  especially  in 
the  lower  parts  of  Manhattan,  where  the  streets  are 
narrow  and  the  traffic  heavy.  This,  together  with  the 
increased  cost  of  cartage  and  the  difficulty  of  keeping 
the  numerous  mixers  supplied  with  the  proper  quantity 
of  each  aggregate,  led  to  mixing  the  coarse  and  fine  aggre- 
gates in  the  proper  proportions  at  the  source  of  supply 
and  ship  them  ready  mixed  to  the  works. 

At  the  present  time  there  are  two  .  companies  which 
ship  the  mixed  aggregate.  One  company  dredges  from 
Long  Island  Sound,  and  separates  the  saiul  and  gravel 
into  various  sizes,  known  commercially  as  li/2  in.,  1  in., 
%  in.,  %  in.,  coarse  grits,  bird  sand  and  rubbing  sand. 
These  vai'ious  sizes  are  then  remixed  on  conveyor  belts 
in  such  proportions  so  as  to  make  si)ecification  sand 
and  gravel,  and  in  passing  from  one  belt  to  another 
and  through  chutes  are  proj)er!y  combined. 

The  other  company  mines  its  product  from  the  bank, 
w^ashes  it  thoroughly,  and  then  se])arates  it  into  specifica- 
tion sand  and  gravel.  At  this  ])lant  the  sand  and  gravel 
are  hauled  in  cars  to  a  loading  pier  especially  equipi)ed 
for  mixing  and  loading.  There  are  two  hoppers  on 
this  i)ier,  one  for  gravel,  and  the  other  for  saiul,  which 
receive  the  contents  of  the  cars  and  discharge  it  on  a 
conveyor  belt.  The  bottom  of  each  hopi)er  is  closed 
by  a  bucketed  wheel,  wdiich  is  so  geared  that  the  gravel 
hopjier  enijities  at  twice  the  rate  of  the  sand  ho])per. 
The  mixture  is  then  carried  on  the  conveyor  belt  to 
the  chute  which  delivers  it  to  the  boat. 

In  order  to  ])revent  segregation  in  loading,  the  boats 
are  moved  back  and  forth  uiuler  the  chute,  which  is 
alwavs  kept  in  a  vertical  ])osition,  or  as  nearly  so  as 
possible,  because  when  the  mixture  is  fed  to  the  l)oal 
from  a  chute  at  any  other  angle,  the  larger  particles, 
possessing  greater  kinetic  energy,  separate  from  the  finer 
particles.  The  combined  aggregate  is  not  allowed  to 
pile  u]\  but  is  s])read  uniformly  over  the  boat  in  layei's 
2  ft.  deep.  Field  t(>sts  show  that  material  on  arrival 
at  the  mixer,  after  being  unloaded  from  the  scows  and 
hauled  through  the  streets  is  very  little  segregated,  the 
])r()])ortions  remaining  practically  the  same  as  at  the 
l)lant.  In  case  of  the  fi/^-in.  mixture,  it  has  been  found 
that  if  it  has  been  mishandled  or  rehandled  too  many 
times,  it  may  become  segregated,  Avhile  -^/i""!-  ^I'l^'^'l- 
mixed  with  sand,  may  be  handled  quite  freely  without 
danger  of  serious  segregation,  hence  we  find  that  the 
greater  the  variation  between  the  extreme  sizes  of  tlie 
component  parts  the  greater  is  the  danger  of  segregation. 

*Part  of  paper  read  before  American  Concrete  Institute, 
Chicago,  Feb.  8,  1917. 

tAssistant  Engineer,  Public  Service  Commission.  New  York 
City. 
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Asind   that  is  difficult   to   handle    Driving  concrete  sheetpiles  accurately- Partial  paving  of   a 

street— I'ill  130  ft.  high  to  replace  steel  viaduct— 
Suhmerging  72-in.  iron  intake 


ronnation.    Inii 
it  was  not  recognizod  by  oitluM- 


"Rock  Flour'*  Causes  Difficulty 

An  unusual  fonnation  that  many  cnointHus  and  con- 
ti-iuto.s  havr  \w\vv  lu'loiv  (MU-ounleivd  is  the  cause  ..1 
a  suit  lor  extra  pavuicnt  l.v  a  rontraetor  on  the  scucr- 
nov  works  oL'  the  Motropolitan  ^v^^■vv^,^'^v  District  (Massa- 
chnsotts).  Horin,u-s  alon<;-  tlu>  lin(«  of  the  proposed  sewer 
discbsed  tlie  preseiur  of  this  unusua' 
the  dillieuUy  of  handlin.. 
engineers  or  contrac'tors. 

Tlio  material  is  said  to  he  a  pnre  sand,  l)nt  is  hner 
than  ordinary  cement,  which  it  resembles  l)oth  in  color 
and  tevture,  although  nineh  more  dense  or  compact  than 
cement  When  wet.  this  sul)stance  has  the  consistency  ol 
bread  don-li  and  is  handled  with  great  tronble.  A 
«hovel  ov  other  implement  of  excavation  is  forced  into 
it  with  difficulty;  and  when  the  implement  is  litted,  the 
material  flows  away  on  all  sides.  It  is  said  that  a  piU^ 
of  this  material  as  high  as  a  man's  head  still  retained  the 
foregoing  characteristics  after  remaining  on  the  ground 

all  winter.  ,  ,      ,  ....^ 

The  contract  price  for  the  sewer  work  was  about  ^-vj,- 
000  but  it  is  alleoed  that  the  work  c'ost  the  contractor 
iust  twice  as  much.  The  contractor  is  now  suing  to  have 
the  district  reimburse  him  for  part  of  the  unforeseen 
cost. 

Driving  Concrete  Sheetpiles  True  to 
Line  and  Position 

By  E.  a.  Bailey* 

The  construction   of   the    Sacramento   weir  at   Sacra- 
mento, Calif.,  a  general  description  of  which  ^v^;;  1'"''" 
lished  in  Engineering  News,  June  22,  IDK),  p.  ^f^^^'^- 
cludes  the  driving  of  a  row  of  concrete  sheetpilmg  2000  ft 
long  under  the  crest  of  the  wier  to  prevent  seepage  and 
consequent  undercutting  of  the  structure.    The  piles   ex- 
tending through  the  sandy  loam  surface  soil  and  penetrat- 
ing a  depth  of  about  4  ft.  into  a  stratum  of  clay,  vary  from 
is" to  26  ft.  in  length.     They  were  designed,  as^  shown 
in  Fi"-    1,  with  a  slope,  or  as  locally  termed  a     snipe, 
of  12^in.  in  24  on  the  driving  point.     The  contractor 
believing  that  this  was  too  sharp  a  point  and  that  it  would 
cause  excessive  friction,  making  the  piling  hard  to  drive, 
cast  the  first  piles  with  a  snipe  of  4  m.  m  12  m      When 
these  piles  were  driven,  however,  it  was  found  that  tne 
snipe  given  them  ])V   the   contractor  was  msufhcient  to 
keep  the  point  of  the  piles  crowded  tightly  agamst  th^ 
precedino-  pile,  with  the  result  as  shown  m  Fig.  2.     itie 
points  were  then  sharpened  by  chipping  of!  the  concrete 
to  about  the  snipe  given  in  the  original  design,  alter 

^ood  Control  Engineer,  State  Reclamation  Board.  Sacra- 
mento, Calif. 


which    no   further  difficulty   was  experienced    in    keeping 
the    |)iling   together. 

The  surface  of  the  ground  was  soaked  \>\  means  ol 
water  standing  in  the  trench  in  which  the  piling  was 
driven.     i\o  water  jet  was  used.     The  piling  was  driven 
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Sec+ion  A-B 

FIG.    1.      CONCRETE    SHiMOTPILE    USED    IN 
SACRAMENl'i)    WEIR 

with  a  Yulcan  No.  1  steam  hammer.     The  weight  of  the 
hammer  was  about  5000  lb.,  with  a  stroke  of  30  in. 

In  driving  the  piling  with  heads  constructed  as  de- 
signed the  heads  shattered  badly  in  spite  of  any  cushion 
tlmt  could  be  used  under  the  hammer.  A  steel  driving 
cap  was  made,  which  was  placed  around  the  head  of  the 
pile,  the  space  between  the  pile  and  the  cap  being  filled 


FIG    2      EXPOSED  SHEETPILES.  SHOWING  BATTERED 
TOPS  AND    "CREEP"    OF   PILES 
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with  [ihislci'  of  pan's,  as  shown  in  Vi^x-  ■^-  It  was  found 
tliat  piling'  thus  trcatcci  coiihl  he  di'ivcM  within  1  •")  iiiin. 
aft(M-  the  ai)plicati()n  of  liic  piaster  of  j)aris,  the  l)est 
results  heiu^-  ohtained  hy  allowing  ahout  iialf  an  liour 
to  elapse.  Driving  could  he  postponed  as  long  as  24  hr. 
hut  it  was  I'ouiul  that  heyond  that  time  the  plaster  of 
paris  had  heconie  so  l)rittle  as  to  disintegrate  and  allow 
the  head  of  the  piling  to  break  as  badly  as  it  did  without 
the  plaster  of  paris.     The  last  200  jjiles  were  cast  with 


FIG.  3. 


PUTTING  A  PILASTER  OF  PARIS  DRIVING  CAP  ON 
CONCRETE    SHEETPILES 


the  head  the  full  size  of  the  })ile,  aiul  these  were  success- 
i'ully  driven  wdthout  the  ])laster  of  paris  cap. 

In  Fig.  2  it  will  be  noticed  that  the  side  of  the  groove 
on  two  of  the  piles  was  broken  off  for  a  considerable 
distance.  This  was  probably  caused  by  the  point  of  the 
pile  being  deflected.  There  had  been  an  old  break  in 
the  river  levee  at  this  point,  which  had  been  repaired, 
it  is  said,  by  sinking  a  barge  filled  with  cobbles.  The 
driving  was  excessively  hard  at  this  point,  which  was  taken 
to  indicate  that  this  obstruction  had  been  encountered 
by  the  piling. 

Excavations  are  being  made  for  the  piers  at  intervals 
of  about  40  ft.  to  the  depth  as  shown  in  Fig.  2,  though 
not  so  wide.  These  excavations  have  progressed  along 
about  half  the  length  of  the  sheetpiling,  and  thus  far 
no  breaks  have  been  discovered  in  the  piling  except  one 
not  far  from  those  shown  in  Fig.  2. 

Wi 

Wide  Street  Paving  in  Varied  Strips 
To  Meet  Traffic  Requirements 

At  Royal  Oak,  Mich.,  the  problem  of  paving  Washing- 
ton Ave.,  65  ft.  wide  between  curbs,  was  solved  by  laying 
a  narrow  strip  of  concrete  pavement  on  each  side  and 
leaving  the  remainder  of  the  street  for  future  treatment. 
A  special  feature  of  these  concrete  strips  is  that  they 
are  laid  slightly  below  the  finished  grade  and  will 
eventually  foi'ui  the  base  for  a  future  asphalt  covering. 
This  work  extended  for  about  2600  ft. 

The  construction  with  concrete  strii)s  is  shown  l)y  the 
cross-section.  Fig.  1.  The  street  is  6.")  ft.  wide,  with  a 
parabolic  curve  giving  a  crown  of  7  in.  In  the  center  of 
the  street  is  a  doul)le-track  street-car  line  of  the  Detroit 
Fnited  l?y.  The  rails  arc  laid  temporarily  at  the  grade 
nf   the  concrete'  paving,   or  ahout   2   in.  below  the  estab- 


lished grade  I'oi-  the  I'uluj'c  asplialt  surface.  In  each 
driveway  is  a  !)-ft.  strip  of  •concrete  paving  ?  in.  thick. 
This  was  originally  designed  to  be  of  one-course  rein- 
forced concr(4e,  but  was  changed  to  two-course  concrete 
without   reinforcement.      The   space   between    each   strip 
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1.      STREET    65    FT.    WIDE   V/ITH    TWO    9-FT.    STRIPS 
OF  CONCRETE  PAVING,  AT  ROYAL  OAK,  MICH. 


and  the  gutter  is  an  earth  I'oadwav,  to  l)e  paved  in 
future  with  asphalt  on  a  concrete  base.  The  track  space 
is  not  paved,  but  is  filled  with  crushed  granite  and 
limestone  screenings  for  the  fidl  width  between  the  con- 
crete strips. 

For  a  distance  of  1467  ft.,  where  the  width  is  less, 
the  street  is  fully  paved  with  brick  and  concrete.  Here 
the  track  construction  is  of  the  standard  design  of  the 
Detroit  United  Ky.,  shown  in  Fig.  2.  The  tracks  are 
laid  with  7-in.  91 -lb.  T-girder  rails,  in  60-ft.  lengths, 
with  227-lb.  cast-weld  joints.  They  are  connected  at 
6-ft.  intervals  by  flat  tie-bars  %xl%  in.,  with  threaded 
ends  })assed  through  the  rail  webs  and  secured  by  nuts. 
The  rails  are  spiked  to  wood  ties  6.\10  in.,  6  ft.  8  in. 
long,  20  ties  to  a  rail,  with  a  spacing  of  about  3  ft.  c.  to  c. 
For  each  track  there  is  an  8-in.  concrete  base,  the  28i/^-in. 
space  between  the  slabs  being  trenched  for  a  tile  drain 
and  filled  with  slag.  For  paved  streets  each  tie  rests 
on  a  1-in.  sand  cushion,  and  concrete  is  filled  around 
and  over  the  ties,  covering  them  with  a  2i/.-in.  layer. 
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FIG.    2.      STANDARD    TRACK    CONSTRUCTION   FOR   PAVED 
STREETS;    DETROIT  UNITED   RY. 


lM)r  brick  [;;'.\iug  there;  is  a  J/2-in.  sand  cushion.  At 
Ivoyal  Oak,  however,  the  paving  between  the  rails  is  of 
concrete,  with  granite  nose  blocks  along  the  inside  of 
each  rail  to  form  the  wheel  groove. 

In  doing  the  trackwork  a  single  1  nijxirary  track  was 
laid  at  one  side  of  the  street,  and  car  movements  were 
governed  by  haiuI-op(>rated  block  signals,  consisting  of  a 
gi-o\ip  of  electric  lights  on  a  post  at  each  end  of  the  single- 
Irack  section.  The  concrete  work  was  done  by  the  R.  D. 
Baker  Oo.,  of  Detroit,  which  had  the  contracts  both  from 
the  village  and  the  railway  com])any.  The  trackwork  was 
nnder  the  direction  of  John  Kerwin,  Superintendent  of 
Tracks.  Detroit  United  Ry.  The  Southern  Michigan 
Engineering  Co.,  of  Royal  Oak,  ]\Iich.,  acted  as  engineer 
for  the   village. 
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Steel  Viaduct  Replac  od  by  ImII  Dumped 
from  Second  Steel  Trestle 

WluMi  tiu>  HcssiMiKM-  \-  I.Jikc  Kric  1M{..  in  1S!»(k  ImmIi 
its  Alli'iilu'uy  l>i\('i'  liriiluc  it  was  rorcsccii  Hint  lli" 
groAvHi  (if  trnHir  wtuild  cvcnlimlly  render  douhle-l  niekinL; 
of  tlie  I'oad  neeessnrv.  'riierefore  roundiilioiis  iuid  I'ool- 
in«js  eii|)Mltle  of  riirryiuL;  the  piei's  of  :i  doul)U'-t rack  liridifc 
wcw  proxided.  altlioiiL;li  the  iiiasoiiiy  was  only  carried 
up  in  sin,<ile-t  rack  width  ahoxe  watei-  level. 

The  iiierease  in  tratlie  came,  until  the  ihroltlint;  ell'eet 
of  this  half-mile  section  of  single  track  in  what  has  he 
conu'  larm'ly  a  douhU'-traek  road  inlluences  t  h(>eapacity  of 
the  entire  systi'ui.  l-5nt  alonji'  with  the  j>n)wth  in  the 
vohinie  of  trallic  came  the  tremendous  incroaso  in  weight 
of  the  units  in  which  and  liy  which  it  is  movod.  to  upset 

i-alculations.     Today  douhle-headed  traius  of  one  class  of  A  permanent  embankment  J 30  ft.  hi^h  is  therefore  to 

engines  on  reacliinii'  the  hridy-e  must  sto|)  and  send  one  of      replace  about  1200  ft.  of  steel  viaduct  at  the  north  end  of 
their  enj>-ines  over  ahead  or  i)ut  it  on  beliind  as  pusher,      the  Allefrlieny  crossing,  leaving  an  ample  elear  waterway 


PKI.   2.     CIRNRRAL  VIEW   OF   RIVER  SPANS,   PRESENT 
ALLEGHENY    RIVER    BRIDGE,    LOOKING    NORTH 


to  avoid  coiu'entrating  the  engine  loadings. 

Faeed  with  the  problem  of  providing  aiiothei'  track 
over  the  river  and  with  this  growing  inad(>qnacy  of  the 
existing  si^ans.  the  railway  company  decided  that  in  the 
interests  of  iiltinuite  (Honomv  and   safetv  it  was   better 


of  about  2100  ft.  under  the  river  spans.  It  will  contain 
1,200,000  cu.yd.  of  slag  and  is  being  placed  at  a  rate  of 
about  3500  cu.yd.,  or  120  cars,  a  day. 

It  is  common  practice  in  Western  railroad  i)ractieo  for 
fr.inied  tind)er  trestles  to  be  erected  during  construction 
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OUTLINE   ELEVATION    OF  NEW   ALLEGHENY    RIVER  BRIDGE  OF  BESSEMER  &  LAKE   ERIE  R.R. 


to  sera])  the  entire  superstructure  than  to  add  to  and 
reinforce  it.  The  new  ])lan  provides  for  j)lacing  a  third 
of  the  length  of  the  existing  bridge  once  and  for  all  be- 
yond the  reach  of  depreciation  and  obsolescence,  by  con- 
verting it  into  till. 

The  old  bridge  (see  Figs.-  1  and  2)  is  on  a  grade  of 
0.48%  going  toward  Pittsburgh ;  the  new  base  of  rail 
will  be  level,  starting  from  the  same  elevation  at  the 
south  end  and  running  17  ft.  above'  the  old  grade  at 
the  north  end.  The  new  superstructure  will  be  designed 
for  two  lines  of  E75  loading,  and  there  will  be  t\vo  triple 
continuous  trusses  and  one  simple  truss  s})an,  all  of 
"high"  steel.  Work  now 
under  way  consists  of  ex- 
tending five  of  the  old 
piers  to  double-track' 
width,  building  two  new 
piers  and  one  abutment 
and  making  the  north  fill. 
The  "Bessemer,"  a  United 
States  Steel  ('orjioration 
subsidiary,  brings  ore  from 
the    Great    Lakes    to    the 

plants  of  the  parent  company  in  the  Pittsburgh  district. 
Tt  also  has  to  dispose  daily  of  a  large  tonnage  of  refuse 
from  those  mills  and  furnaces.  This  fact  affects  consider- 
al)ly  its  construction  economics.  The  profile  for  its  recent 
grade-reduction  reconstruction  shows  the  far  greatest  por- 
tion in  fill,  with  no  attempt  at  balancing.  While  its  cuts 
cost  it  presumably  as  much  as  any  other  road,  its  fills 
cost  much  less ;  in  fact,  the  slag  must  be  dumped  some- 
where. 


of  a  line  and  used  for  a  number  of  years  until  eventually 
l)uried  in  fill,  nuule  l)y  dumping  from  them.  But  it  is 
not  often  in  any  j)art  of  the  country  that  a  perfectly  serv- 
iceal)le  steel  viaduct  is  treated  in  this  way.  In  the 
building  of  the  north  embankment  of  the  Allegheny  River 
bridge  two  such  viaducts,  side  by  side,  are  being  buried. 
One  of  these  is  the  main-line  trestle,  which  is  left  in 
place  to  carry  traffic,  as  traffic  must  be  carried  until 
the  completion  of  the  new  earthwork.  The  second  via- 
duct. Fig.  4,  was  erected  alongside  as  a  dumping  trestle, 
because  train  movements  over  the  bridge  are  too  inces- 
sant to  allow  dum])ing  from  the  main  track.     The  high 


60'&40' Spans  as  reboiM" 
ng  Treslle  Old  Bull  Creek  Yladucf-  rebuill- 
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north  blutf  made  it  impracticable  to  get  down  to  a  low- 
pile  dumping  trestle  such  as  had  been  used  in  making  the 
4,000,000-cu.yd.  Culmerville  fill  a  few  miles  aAvay.  Cul- 
merville  embankment,  wdiich  has  been  under  construc- 
tion for  three  years  past,  required  four  pile  trestles  to 
raise  it  to  its  maximum  height  of  1 85  ft. 

The  line  change  at  Culmerville  released  from  service  a 
steel  viaduct  135  ft.  high  and  UOO  ft.  long.  This,  then, 
was  taken  down,  and  the  towers  and  tower  spans  were 
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l)r()u;;ht  to  tlie  new  Allc^iicny  bridge  site  and  roerootcd 
alongside  the  main-line  trcslie.  In  order  that  the  em- 
bankment might  be  eentered  on  tlie  new  bridge  line,  it  was 
ncecssary  to  crowd  the  filling  trestle  over  to  within  32.5 
ft.  of  the  ccnterlinc  of  the  old  bridge,  as  shown  by  the 
pedestal  locations  in  Fig.  3. 

The  old  bi'idge  viaduct  has  (io-ft.  and  3o-ft.  spans, 
while  Culmerville  (or  ]iridge  10)  viaduct  in  its  original 
location  had  80-  and  40-rt.  spans.  Tlu>  (luni])ing-trestle 
towers  were  erected  on  100-ft.  centers,  to  clear  the  other 
towers,  and  (JO-ft.  girder  spans  that  the  railroad  had  on 
hand  were  nsed  instead  of  the  80-ft.  spans.  The  60-ft. 
spans  were  narrower  and  shallower  than  the  SO-ft.  spans 
and  so  rest  on  a  pair  of  I-beams,  spanning  the  column 
caps  at  each  end.  Ties  on  the  dumping  trestle  are 
spaced  2  ft.  on  centers. 

Some  other  adapting  was  also  required  because  of  the 
varying  height  of  the  Cidmerville  towers,  the  center  ones 
being  about  10  ft.  too  high  and  the  ones  erected  toward 
the  Allegheny   liiver  end  being  from   1!J   to   G!)  ft.   too 


FIG.  4.     VIEW  OF  FILLING  TRESTLE  AND  TIER  A,  NORTH 
ArPROACH    TO    ALLEGHENY    RIVER    BRIDGE 

short  for  the  new  location.  One  story  of  new  steelwork 
was  added  to  one  tower  (Fig.  3),  two  to  another,  one 
that  lacked  but  19  ft.  was  set  ii])  on  pile  bents  of  that 
height,  and  the  foundations  for  the  ones  that  were  too 
long  were  set  in  pits  about  15  ft.  below  the  surface. 
In  these  last  cases  the  foundations  were  4  ft.  of  concrete 
on  gravel ;  where  the  colunm  footings  came  above  the 
ground  level,  pile  pedestals  were  used.  All  the  field  con- 
nections were  bolted. 

Handling  iiik  Slac  fou  the  Fill 

The  trestle  can  accommodate  about  30  cars  at  one 
time,  and  120  cars  containing  about  3500  cu.yd.  is  the 
amount  of  refuse  usually  received  at  the  bridge  site  daily. 
It  is  loaded  in  cars  of  various  types,  soin(>  of  which  re- 
quire nnich  shoveling  to  (unpty,  as  the  mills  must  load 
whatever  ears  come  to  hand  to  get  the  waste  out  of  the 
wav.  Practically  all  the  refuse  consigned  to  this  fill  is 
a  vitreous  openhearth  slag,  along  ^yith  some  blast-fur- 
nace slag.  This  material  makes  a  stable  fill,  with  a  min- 
imum of  slippage  and  settling,  and  takes  about  a  li^  to 
1  slope.  It  varies  in  size  from  dust  to  two-man-size 
lum])s.     The  big  pieces  batter  up  the   bracing  of  the 


trestles  badly;  but  since  the  towers  arc  constantly  short- 
ening in  height  above  the  fill,  this  effect  is  not  serious. 

The  dust  threatened  to  be  more  troublesome,  as  a  breeze 
would  float  it  over  the  surrounding  farms  and  create  a 
serious  nuisance.  A  standard  50,000-gal.  water  tank  was 
erected  on  the  bluff,  and  every  ear  is  well  wet  down 
before  being  run  out  on  the  trestle.  Besides  keeping  the 
dust  from  flying  over  the  country  roundabout,  this  treat- 
ment improved  working  conditions  materially  for  the 
men  engaged  in  cleaning  out  the  cars. 

There  is  one  type  of  mill  refuse,  however,  that  cannot 
be  handled  with  even  this  precaution.  This  is  flue  dust. 
It  will  not  wet  down,  being  practically  impervious,  and 
cars  known  to  contain  it  are  sent  on  to  other  locations 
better  adapted  to  its  handling.  Occasionally  an  impleas- 
ant  surprise  is  sprung  by  a  car  half-filled  with  flue  dust, 
concealed  under  a  layer  of  some  other  material. 

This  work  is  being  done  by  company  forces,  under  the 
direction  of  H.  T.  Porter,  Chief  Engineer.  W.  II.  Slifer 
is  Kesident  Engineer. 

'^. 

Laying  a  Submerged  72-In.  Cast-iron 
Intake  Main  at  Syracuse,  N.  Y. 

(CONTKIBUTEU) 

To  serve  as  an  intake  for  the  water-supply  of  the 
Solvay  Process  Co.,  Syracuse,  X.  Y.,  1250  ft.  of  ;2-in. 
cast-iron  j)ipe  has  just  been  laid  in  the  bed  of  Onondaga 


FIG.  1.  FOUR  LENGTHS  OF  72-IN.  PIPE  ON  WAYS  READY 
FOR  LAUNCHING 

Lake  at  depths  varying  from  12  to  (iO  ft.  This  is  one 
of  the  largest  subnuirine  ])ipe-laying  jobs  on  recoi'd.  The 
work  was  done  bv  the  Great  Eakcs  I)r(Mlge  and  Dock 
Co.,  Buffalo,  X.  Y. 

The  .shore  end  of  this  pi]ie  line  was  cast  into  a  rein- 
foi'ced-conci'cte  well,  the  bell  end  of  the  pipe  being  in  the 
well,  from  which  point  the  pijie-laying  in  the  lake  began. 
The  pipe  line  was  laid  in  sections  of  48  ft.,  made  up 
of  four  pieces  of  pipe  12  ft.  long,  each  weighing  8  tons. 
The  sections  of  pijie  were  put  together  on  a  wharf,  lined 
up,  leaded  and  calked  with  plumbers'  oakum,  leaving  not 
le.ss  than  2i^  in.  of  the  joint  to  be  poured  with  lead. 
The  spigot  on  the  end  of  each  48-ft.  section  was  specially 
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laperod,  iiiul  tliis  jioiiit  was  ciilkcd  mid  poured  nsliorc  and 
then  ])ulled  aparl,  so  thai  no  calkin,";'  under  water  was 
necessary. 

Afli'r  (lie  joints  were  iall<ed  and  leaded,  wooden  hulk- 
iieads  were  placed  ovei'  I'aeli  end  of  the  section,  held 
in  plai-e  hv  I'/|-iii.  rods  runnin<;'  the  whole  length  of 
the  pipe  on  tlu'  outside,  'i'hese  hulkheads  wci-e  provided 
with  uaskets  that  made  iheiii  waler-tiuht.  .\  o-in.  ^ale 
\al\i'  was  placed  in  I'ach  ludkhead.  so  that  wat(>r  could 
he  h't  into  the  pipe  wlu'U  it  was  ivady  to  be  sunk  into 
l)lai'e. 

The  IS-lt.  s(>clion  of  pipe.'  when  r(>ady.  was  rolled  on 
ways  fi'oni  the  wharf  into  llu'  lake,  whei'c  it  lloated  with 
ahout  IS  in.  out  of  water.  The  work  of  lowering  the 
}n\>v  was  necessarily  of  a  delicate  nature,  as  a  very  trillin,<;- 
distortion  would  have  hroken  a  joint.  A  ^eclio^  of  pipe 
line  was  towed  hetwcen  two  sets  of  pontoons,  which  were 
nuul(>  up  It)  foini  a  catamaran. 

On  this  catamaran  were  placed  a  hoisting  engine  and 
two  foui'-leg  A-frames,  one  at  each  i>iul.  to  which  was 
attachetl  a  sot  of  four-sheave  blocks,  equipped  with  chain 


FIG.  2.     LAUNCHING  WATS  FOR   FLOATING   4S-FT. 
SECTIONS   OF  PIPE  LLME 

slings  leading  to  each  piece  of  pipe.  After  the  slings 
were  properly  attached,  the  valve  was  opened  and  water 
admitted ;  and  the  process  of  lowering  to  place  l)egan. 

As  soon  as  a  section  of  pipe  was  filled  with  water, 
the  bulkheads  were  taken  off  and  towed  back  to  shore, 
to  be  used  on  the  next  section.  .V  diver,  by  a  code  of 
signals,  directed  the  movement  of  the  pipe,  which  was  ac- 
complished by  anchors  leading  in  different  directions, 
so  that  the  catamaran  with  its  load  could  be  moved  in 
any  direction  and  any  distance.  After  the  spigot  end 
Avas  entered,  it  was  only  necessary  for  the  diver  to  ad- 
just the  spacing  clamps  and  screw  up  the  two  li/^-in. 
bolts  that  held  them. 

The  pipe  was  laid  to  a  gradient  on  three  different 
slopes,  the  shore  end  being  12  ft.  under  water,  while  at 
the  intake  cage  it  was  (U)  ft.  l)elow  the  surface.  In 
places  the  character  of  the  bottom  necessitated  the  use 
of  cradles,  which  were  attached  to  the  pipe  before  it  was 
sunk;  otherwise  the  entire  line  was  on  bottom. 


As  an  indKalion  that  the  joints  were  exceedingly  tight 
and  the  work  was  thoi-oughly  done,  it  was  noticed  tliat 
\\hile  the  di\cr  was  woi-king  in  the  pipe,  at  the  outer 
end.  ail-  bubbles  from  his  helmet  jiassed  through  the 
pipe  line  from  the  outei'  end  and  escaped  into  the  well 
r?t>0  ft.  from  the  poiid  at  which  he  was  working,  ami 
(lid  not  appear  at  an\  other  place  in  the  line.  This  was 
satisfaclorx    pi-oof  thai    the  joints   wci'c  all    tight. 

The  intake  cage  is  bo\-sha|)e(l,  nuule  up  of  three  sec- 
tions !t-ft.  s(piare  and  bolted  logethei'.  the  top  section 
being  pro\  ided  with  \ei-tical  rods  at  n/>  in.  e.  to  c.  to 
pre\('nt  any  foi'eign  nuitter  largei-  than  ''>/i  in.  entering 
the  intake.  Leading  from  the  b)ui'  coi'iiers  of  the  cage 
aie  i-in.  cables,  about  100  ft^long,  to  which  are  attached 
conci'cte  blocks  weighing  about  two  tons  each.  These  ca- 
bles serve  as  guys  to  nunntain  the  cage  in  its  vertical 
jiosit  ion. 


FINE  AGGREGATE 


Snow  (riiuird.s  of  Old  <'ro.sNtie.s  have  been  built  b.v  the  Bos- 
ton &  Middlesex  Street  R. R.,  neai-  Boston,  Mass.  These  are 
cheap  and   have  proved   effective. 

KIHfienoy  of  Track  Gun^H  »*  NiKiit  was  the  subject  of  a 
question-box  symposium  in  "Aera,"  the  organ  of  the  American 
Electric  Railway  Association,  for  January,  1917.  Out  of  14 
electric-railway  men  replying,  only  one  reported  night  work 
advisable;  this  man  (H.  S.  Cooper,  Secretary  of  the  South- 
western Gas  and  Electrical  Association,  Dallas,  Tex.)  found 
i-esults  dependent  on  quality  of  illumination  provided.  The 
general  opinion  was  that  20  to  50'/(  more  work  could  be  done 
in  the  daytime  and  that  night  work  should  be  .done  only  in 
case  of  urgent  necessity.  One  company  (Lehigh  Valley  Tran- 
sit Co.)  found  greater  loss  of  supplies.  Extra  wages  are 
generally  paid  for  such  night  work. 

Overtime  for  Steain-Shovel  and  Dredgre  Men — The  Recla- 
mation Service  has  adopted  the  following  rule  to  form  the 
basis  for  overtime  payments  to  steam-shovel  and  dredge  men: 

Time  and  one-half  for  all  overtime,  except  when  moving 
or  digging  with  machine  on  Sundays  or  holidays,  which  shall 
be  paid  for  at  the  rate  of  double  time;  the  following  holidays 
to  he  observed:  New  Year's  Day,  Memorial  Day,  Fourth  of 
July,  Labor  Day,  Thanksgiving  Day  and  Christmas. 

According  to  the  United  States  "Reclamation  Record"  for 
February,  this  rule  applies  to  enginemen,  firemen  and  crane- 
men  employed  on  shovels  and  hydraulic  -dredges.  The  rule  is 
to  be  incorporated  in  the  contracts  for  employment. 

Setting:  Grade  Stakes  for  Bridj^e  Approach — In  grading  and 
repaving  the  curved  and  raised  approaches  to  the  Cambria  St. 
bridge,  Philadelphia,  the  street  surface  and  curb  and  guttei- 
heights  were  first  worked  out  by  the  help  of  a  contour  plan 
drawn  to  a  scale  of  %  in.  to  the  foot,  with  0.1-ft.  contours. 
To  transfer  the  final  design  to  the  ground  the  method  adopted 
was  laying  out  a  system  of  points  on  10-ft.  squares,  finding 
the  grades  of  these  points  by  interpolating  between  contours, 
and  setting  and  marking  stakes  accordingly.  The  labor  of 
setting  these  stakes  was  not  great,  and  the  resulting  pave- 
ment surface  corresponded  more  nearly  to  the  predetermined 
one  than  could  have  been  obtained  by  the  eye  or  by  the  use 
of  level  boards. 

Susse.stiou  for  Biudiug;  Kn^^iueoriug  Papers — La  Verne  J. 
Ruddock,  structural  engineer,  W^heaton,  111.,  uses  an  inexpen- 
sive method  of  binding  his  technical  periodicals,  and  passes  it 
on  to  readers  of  "Engineering  News."  He  says:  "(1)  Take 
the  advertising  pages  off  both  front  and  back  and  remove 
the  staples  from  all  the  copies  of  a  volume  (half-year, 
usually).  (2)  Take  two  pieces  of  %-in.  board  about  3  in. 
wide  and  IS  in.  long;  place  one  length  on  the  front  and  the 
other  on  the  back,  allowing  a  scant  V2  in.  of  the  back  of  the 
papers  to  project  through.  Place  a  clamp  on  each  end  and 
screw  tight.  The  clamps  are  small  cast-iron  bracket  clamps 
obtainable  from  the  hardware  store  for  about  10c.  each.  (3) 
With  a  saw  make  six  or  seven  cuts  into  the  back  of  the  papers 
about  %  in.  deep.  Cover  the  back  with  glue.  (I  obtain  'pad 
paste'  from  a  local  job  printer.)  (4)  Draw  a  string  into  the 
cuts  made,  by  the  saw  and  lace  the  back  three  or  four  times. 
Take  a  strip  of  cloth  and  cover  the  back  where  the  glue  has 
been  applied;  remove  the  clamps  and  boards  and  allow  the 
glue  to  dry  out  for  a  day  or  two  before  use." 
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Water    Content    in  Concrete  Must  Be 
Quantitatively  Determined 

Tliero  unist  he  a  i'vw  men  in  the  concrete  industry  today 
who  view  with  niini>led  resentment  and  pride  the  current 
agitation  regarding  the  pro})ei'  amount  of  water  for  mix- 
ing concrete.  These  men,  whose  number  is  not  large,  are 
those  who  for  some  years  past  have  been  trying  to  urge 
upon  the  profession  the  dangers  of  overwet  concrete  and 
the  need  for  a  tiiorougli  experimental  investigation  of  the 
problems  of  the  use  of  water.  Their  resentment  must  be 
roused  by  the  apparent  novelty  given  the  question  by  those 
now  most  concerned  in  emphasizing  it;  their  pride  is 
naturally  due  to  the  recognition  of  their  early  efPorts, 
if  not  of  themselves. 

But  regardless  of  such  personalities  there  is  much  that 
is  hopeful  in  any  movement  looking  toward  the  rational 
measurement  of  water  in  concrete.  To  an  outsider,  for 
instance,  it  is  most  unscientitic  tliat  we  should  demand  ut- 
most precision  in  all  the  factors  that  go  to  make  concrete 
and  leave  one  important  ingredient  to  chance  or  to  the 
inexpert  judgment  of  a  mixer  foreman.  The  more  we 
have  of  such  investigations  as  are  reported  by  Professor 
Abrams  on  another  page  the  nearer  we  will  be  to  perfec- 
tion in  concrete  manufacture. 

The  progress  of  this  question  of  water  in  concrete  is 
interesting.  There  are  men  still  young  who  remember 
the  day  when  they  stood  over  the  laborer  until  he  rammed 
the  reluctant  water  to  the  surface  of  the  concrete.  Then 
came  the  time  when  it  was  only  the  old  fogy  who  forced 
this  extreme,  the  "sloppy"  mix  became  triumphant  and 
the  water  stood  ankle  deep  on  every  new-laid  batch.  About 
then,  one  rightly  regarded  as  the  dean  of  the  engineering 
profession  said  in  public  meeting  that  he  was  glad  "that 
the  pernicious  habit  of  using  dry  concrete  was  fast  dis- 
appearing." From  this  extreme  the  reaction  has  been 
slow,  but  beginning  with  the  Joint  Connnittee's  delightful 
ambiguity  that  "too  nuich  water  is  as  objectionable  as  too 
little,"  the  pendulum  is  on  its  way  l)ack. 

What  is  needed  now  is  some  exact  criterion  of  measure- 
ment, some  sini])le  method  by  which  the  j)roper  propor- 
tions of  mix  can  be  changed  from  batch  to  batch,  if  need 
be,  to  produce  the  optimum  result  in  the  finished  concrete. 
It  is  well  enough  established  that  water  content  is  im- 
})ortant;  the  demands  now  are  quantitative,  and  the 
laboratory  efforts  must  be  toward  that  end. 

The  Price  of  Water  Meters 

The  great  increase  in  the  ])rico  of  water  meters  has 
moved  the  Finance  Connnission  and  ^fayor  of  Boston  to 
ask  the  legislature  for  a  repeal  or  suspension  of  the  statu- 
tory requirement  for  annually  metering  5%  of  all  old 
services  and  all  new  service  connections.  The  infci'cnce 
of  the  Finance  Commission's  report,  abstracted  elsewhere 
in  this  issue,  is  that  the  present  high  prices  are  not  justi- 
fied, and  while  the  report  distinctly  states  that  there  is 


no  evidence  of  collusion  among  the  members  of  the  Meter 
.Manufactnrers'  Exchange,  nevertheless  it  shows  that  such 
a  possibility  was  in  the  mind  of  the  Commission. 

Without  attempting  to  pa.ss  on  the  merits  of  either  side 
of  a  controversy,  which  because  of  local  conditions  may  or 
may  not  have  nmch  general  significance,  it  is  w(>ll  to  re- 
member that  there  are  some  obvious  and  unquestionable 
reasons  for  the  increasing  prices  of  water  meters.  Every 
one  is  only  too  familiar  with  the  increased  cost  of  every- 
lliing,  since  191.5.  This  is  particularly  true  of  brass, 
bronze,  copper,  and  rubber  products,  all  of  which  are  used 
in  the  manufacture  of  water  meters.  ^lore  than  the  in- 
crease in  the  cost  of  these  products  has  been  the  increase 
in  cost  of  skilled  metal  workers,  who  are  in  such  demand 
by  munition  manufacturers. 

Moreover,  uncertain  industrial  and  market  conditions 
make  large  l)ids  very  hazardous.  Proof  of  this  is  con- 
tained in  bids  recently  opened  in  Newark,  X.  J.,  for 
water  meters.  The  Union  Water  iNIeter  Co.  bid  $8.50 
each  for  3000  meters  of  %-in.  size,  but  $9.50  for  5000 
meters,  bidding  the  higher  price  to  protect  itself  against 
a  possible  rise  in  prices  during  the  manufacture  of  the 
meters. 

In  Newark  eight  bids  were  received,  the  lowest  being 
that  of  the  local  concern,  the  Gamon  dieter  Co.,  for  $7.G5 
each.  This  comj^any,  it  will  be  noted,  is  one  of  the  two 
mentioned  in  tlie  Boston  Finance  Commission's  report  as 
not  being  in  the  Meter  Manufacturers'  Exchange.  The 
Boston  prices,  given  in  the  article  referred  to,  include 
connections. 

It  is  an  unfortuiuite  time  for  meter  prices  to  jump, 
just  when  water-works  officials  have  succeeded  so  well  in 
convincing  water  boards  and  legislative  bodies  that  the 
meter  method  is  the- only  proper  way  of  selling  water. 
Let  it  be  hoped  that  the  arguments  which  may  justify  a 
tem])orary  suspension  of  meter  installations  in  Boston 
will  not  be  used  to  counteract  the  good  work  done  else- 
where ill  lu'l])ing  to  ])ii1  water-works  departments  on  a 
inorc  hnsincss-like  basis. 

m. 

Engineers  Would  Welcome  Better 

State  Government 

.The  Department  of  Public  Domain  pro])osed  in  the  bill 
before  the  Minnesota  Legislature  {/'Jiif/inecring  News  of 
Feb.  15,  p.  29;!)  is  a  move  in  the  direction  of  simpler, 
more  responsible  and  more  efficient  state  government  thai 
seems  bound  to  appeal  to  engineers.  Ten  or  a  dozen 
boards,  commissions  and  offices  would  be  combined  into  a 
single  department,  under  a  single  director.  The  various 
functions,  some  ill  defined,  would  be  regrouped  under  five 
bureaus  each  headed  by  a  commissioner  responsible  to  the 
director  of  the  whole  department.  Two  of  these  commis- 
sioners— Highways  and  Drainage  and  Water — would  he 
engineers,  and  even'  one  of  them  would  have  to  be  '"an 
cxjiert  in  such  matters"  as  i)ertain  to  his  bureau,  selected 
withdiil   regard  to  iiolilical  atliliations. 
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Another  iiiul  ii  iiiorc  swccpiiii,'-  luoxc  in  the  same  ri<;lil 
(1irc?('tion  luis  hccii  niMdc  in  Illinois.  wIumt  a  icj^iislat ivc 
hill  falluM-i'd  hy  (Jovi'rnoi'  Lowdcn  provides  for  eonsoJi- 
daliiii;'  more  than  a  hnndred  slate  hoards,  hureans  ami 
eomniissions  into  nine  departments,  each  headed  h\'  a 
director.  The  pioposi'd  Illinois  depaitnienls  are:  l<'i- 
nanee,  Agrii-ulturo,  Ijuhor,  Mines  and  Mineials.  Pnhlie 
Works,  Charities  and  Corrections,  ruhlie  Health.  'I'rade 
and  Commerce,  He<;istrat ion  and  lOducation. 

P]acli  of  the  Illinois  directors,  like  tlie  proposed  Direc- 
t(n'  of  th(>  Puhlic  Domain  in  Minnesota.  Monid  he  ap- 
pointed hy  the  (Jovornor  with  the  a])))roval  ol'  the  S(>nate. 
I'lacli  director  conld  tlierel'ore  he  held  clearly  responsihle 
loi'  the  acts  or  iu\<i"liiience  of  his  department,  while  the 
appointing"  power,  in  turn,  wonld  he  n^sponsihle  to  the 
electorate.  It  is  open  to  question  whetluM'  the  (iovernor 
should  not  be  solely  res])onsil)le  for  all  administrative  ap- 
]K)intments,  instead  of  sharing  responsibility  with  the 
Senate,  but  perhaps  that  would  be  going  too  fast  and  far 
at  this  stage  of  American  governmental  reform. 

This  ])ro))osed  state  legislation  is  in  direct  line  with  the 
simplitication  in  municipal  government  that  forms  the 
central  feature  of  the  commission  plan  adopted  by  half  a 
thousand  cities  in  the  last  decade,  with  its  sweeping  away 
of  numerous  uncoordinated  and  often  conflicting  boards 
and  connnissions  and  divided  responsibility.  It  is  better 
than  the  commission  plan  in  that  each  state  department 
would  have  a  single  head  instead  of  many  heads. 

It  is  sincerely  to  be  hoped  that  the  Illinois  and  Minne- 
sota bills,  at  lea.st  in  essence,  become  laws,  in  order  that 
fair  trial  may  be  given  to  a  more  simplified  and  efficient 
system  of  state  government  than  is  now  in  vogue.  It  is 
high  time  for  the  states  to  fall  in  line  with  the  cities  in 
the  matter  of  governmental  reform. 

*^: 

Increased  Steam  Distribution  in  the 
Streets  of  New  York  City 

It  has  been  many  times  predicted  by  engineers  familiar 
with  subsurface  conditions  in  the  crowded  streets  of 
lower  New  York,  that  eventually  the  commercial  dis- 
tribution of  steam  through  these  streets  by  the  New  York 
Steam  Co.  would  have  to  be  abandoned.  That  there  is  no 
present  prospect  of  this  prediction  coming  true  is  appar- 
ent from  the  fact  that  a  new  steam  generating  station 
lias  just  been  completed  by  the  company,  near  the  East 
River  waterfront  on  the  lower  end  of  Manhattan  Island, 
to  take  the  place  of  the  old  Dey  St.  Station,  which  was 
the  original  plant  built  by  the  company.  The  boiler 
capacity  of  Dey  St.  is  about  16,000  hp.  The  new  plant 
will  have  12  boilers,  capable  of  furnishing  24,000  hp. 

A  surprise  in  connection  with  the  steam  company's 
business  is  that  a  considerable  part  of  the  steam  dis- 
tributed is  used  to  develop  power.  Over  50%  of  the  steam 
from  the  downtown  station  is  so  used,  and  more  than 
20%  of  the  steam  distrilmted  from  the  uptown  plant. 
Other  systems  of  power  distribution,  which  were  in  ex- 
tensive use  30  years  or  more  ago — the  compressed-air,  the 
hydraulic,  and  the  endless  rope  systems — have  generally 
been  abandoned  on  account  of  the  superiority  of  electric- 
power  distriljution.  The  New  York  Steam  Co.,  however, 
notwithstanding  the  heavy  conditions  encountered  in  the 
crowded  streets  through  which  its  mains  pass,  continues 
to  expand   in   business.      The   importance  of  the   power 


de\clo[iiiicnl  side  of  the  husiness  is  indicated  hy  the  fact 
that  the  ((inipany  j)roposes  to  increase  the  steam  pressure 
in  its  mains  to  125  lb.  at  an  early  date,  and  contemplates 
cNcntually  raising  it  to   150  Ih. 

The  eoni|iany  now  distribntes  over  II  mi.  of  steam 
mains  laid  in  the  streets.  'I'wo  and  a  hall'  years  ago  it 
was  re(Hiirc(l  to  replace  all  its  steam  mains  with  new  lines 
thoroughly  protected  I'roni  heat,  loss  hy  hollow-tile  walls, 
asbestos  and  mineral-wool  covering,  as  described  in  J'Jn- 
(/iiiccriii)/  .\cirs,  Jidv  .'!().    I!)l  I. 

About  5!),00()  lin. ft.  of  street  mains  had  to  be  rebuilt 
to  conform  to  these  requirements,  and  about  12,000  lin. ft. 
of  this  reconstruction  has  already  bcuMi  done.  The  re- 
construction is  requircMl  by  the  city  to  ])i'otect  the  other 
underground  |)i))es  and  wires  in  the  street  from  the  dam- 
age due  to  the  esca|)ing  heat  from  the  steam  mains.  The 
steam  com])any  has  been  |)artially  com))ensated,  however, 
for  the  heavy  expense  of  this  installation  by  the  reduction 
in  the  amount  of  heat  which  it  loses  between  the  station 
and  the  consumer. 

'^. 

What  Is  the  Matter  with  Expert 
Witnesses? 

So  nuich  dissatisfaction  is  reported  about  engineers  as 
expert  witnesses  that  it  challenges  attention.  Some  of 
the  complaint  is  that  engineers  in  court  are  unable  either 
to  help  their  clients  or  to  illuminate  the  court  on  tech- 
nical questions  presented  by  a  case,  and  that  they  thereby 
fail  to  earn  the  place  in  public  esteem  to  which  the  pro- 
fession is  entitled.  The  rest  of  the  volume  of  complaint 
is  that  experts  employed  by  public  and  private  interests 
in  utility  cases  differ  in  their  findings  of  value  for  con- 
demnation or  ratemaking  so  widely  as  to  constitute  a 
public  scandal.  Often  both  sorts  of  complaints  arise  in 
the  same  case>  Though  incidental  relations  exist  in  the 
causes  of  these  typical  complaints,  the  two  classes  of 
trouble  must  be  considered  separately  in  an  effort  to  trace 
their  source. 

It  is,  alas,  too  true  that  in  conspicuously  few  cases  do 
tlie  knowledge  of  the  engineering  expert  and  the  art  of  the 
good  witness  dwell  within  the  same  human  frame.  There 
are  a  few  engineers,  however,  who  are  recognized  both  for 
tlie  lucidity  of  their  explanations  from  the  witness  chair 
and  their  ability  to  baffle  the  wiles  of  the  uncandid  at- 
torney. But  of  the  practice  which  these  men  employ  to 
such  ends,  all  too  little  has  been  reported.  Herein  has 
existed  a  definite  gap  in  our  engineering  literature — a  ga]) 
which  many  have  found  but  few  have  as]ured  to  close.  It 
is  a  real  pleasure  therefore  to  call  attention  to  the  unique 
contribution  elsewhere  in  this  issue  in  which  are  depicted 
the  peculiar  elements  which  may  be  conceived  as  making 
up  the  "art  of  the  expert  witness" — his  realization  of  his 
modest  place  before  the  court,  his  confidence  in  his  tech- 
nical knowledge,  his  subordination  of  his  efforts  to  rules 
of  evidence,  his  care  in  producing  definite  impressions 
on  the  court,  etc.  A  few  men  may  naturally  possess  these 
arts,  but  obviously  others  may  acquire  them  to  a  gTcat 
degree. 

The  existence  of  differences  in  opinion  and  finding  of 
facts  between  the  experts  on  opposing  sides  of  utility 
cases  in  most  cases  is  merely  indicative  of  the  existence 
of  a  controversy.  In  many  cases  the  differences  in  finding 
of  facts  measure  the  size  of  the  controversy.  The  exist- 
ence of  a  controversy  with  two  sides  presupposes  the  pos- 


Kcbiuary  :i:i,  1!)17 


K  N(i  1  N  E  Eli  I  N(l     NEWS 


82  T 


sihilily  of  (liU'crciit  basic  liy])()11iosos  laid  down  by  cminsol 
I'oi-  ()iu»  side  and  the  others  eacli  capable  of  moro  or  less 
creditable  su])i)ort.  There  can  be  no  «;reat  blame  cast  on 
engineers  for  building  up  different  structures  of  expert 
testimony  when  the  foundations  and  materials  given  tbeni 
differ  as  radically  as  they  do. 

Vet  evidently  thei'c  is  an  opjjortiiiiity  for  redncing  the 
differences  l)etween  the  o])i)osing  (>x|)erts  in  valuation 
cases — in  such  matters,  for  instance,  as  regard  the  physi- 
cal facts  to  be  ascertained  by  duplicate  technical  inspec- 
tions, though  the  differences  which  Ihus  may  he  harmon- 
ized constitute  at  present  a  rather  minor  tremble  in  a  icw 
of  the  larger  discre])ancics  whicli  arise  from  the  diverging 
hypotheses  of  o])posing  sides. 

It  is  obvious,  therefore,  that  both  classes  of  com])laints 
that  we  have  mentioned  may  be  verv  largely  dissipated. 
The  first  variety  will  disap])ear  with  a  little  more  intelli- 
gent effort  on  the  part  of  the  engineers  who  appear  in 
court  as  ex]iert  witnesses.  The  second  variety,  if  it  has 
any  merit  in  its  basis,  must  he  transferred  to  other  shoul- 
ders, to  the  men  who  direct  the  piocedure  of  I'onnnissions 
and  corporations. 

When  Doctors  Disagree 

Th  so-called  rc])udiation  of  the  report  of  the  Joint 
Committee  on  Concrete  and  Reinforced  Concrete  on  the 
floor  of  the  recent  convention  of  the  American  Concrete 
Institute  was  not  so  radical  an  act  as  it  has  heen  made 
to  ap]K>ar  in  some  quarters.  What  happened  was  that 
the  meeting,  by  a  vote  of  i;]  to  9,  out  of  certainly  TO 
members  present,  voted  to  ]iass  to  letter  ballot  a  building 
regulation  framed  by  a  Commitee  of  the  Institute,  which 
regulation  contained  numerous  provisions  at  \ariance 
with  those  just  adopted  in  the  final  report  of  the  Joint 
Committee,  in  which  the  Institute  was  a  participant.  A 
later  equally  well  attended  meeting  voted  IT  to  9  appar- 
ently— the  ])rocedure  was  somewhat  devious — to  accept  the 
regulation  but  to  witlihold  sending  it  to  letter  ballot  until 
next  year.     At  the  same  meeting  the  re])ort  of  the  Joint 


Committee  was  received  but  not  discussed,  as  it  had  not 
been  before  the  Institute  the  requisite  30  days  prior  to  the 
convention. 

Th.is  was  all  rather  unrepresentative  and  was  o7)scured 
by  the  customary  ])arliamentary  wrangles.  So  far  as  the 
floor  meetings  go  they  were  quite  unimportant.  The  (com- 
mittee re])orts  themselves,  on  the  othei-  hand,  are  im- 
])()i'tant  and  it  can  not  be  denied  that  the  general  situation 
developed  M'ill  be  confusing.  The  coming  Prj)ceedin().<i  of 
the  Institute  will  contain  two  more-or-less  similar  reports 
on  the  design  of  icinforced  concrete  which  differ  widely 
on  some  of  Ihc  most  im])ortant  details  of  present-day  de- 
signing, details  on  which  manv  are  looking  for  authoi'ita 
five  pronouncements.  That  neither  of  these  reports  will 
have  the  acceptance  by  \ote  of  the  entire  Institute  is  im- 
material ;  they  both  bear  the  signatures  of  expert  com- 
mitteemen and  will  from  that  fact  and  fi'om  the  fact  that 
they  are  ])rintc(l  lia\'c  wide  cii'culation  and  acceptance. 
The  trouble  will  be  that  (he  seeker  for  authority  in  design 
on  the  disputed  points  will  be  helped  but  little,  except  as 
he  is  benefited  by  the  explanation  of  some  of  the  provi- 
sions the  jn'inted  discussion  will  develo])  or  unless  he  has 
])ersonal  preference  for  the  expei't  ability  of  one  of  the  two 
groups  of  signers. 

The  moral  of  the  whole  matter  is  that  it  is  impossible 
at  this  early  day  to  lay  down  exact  rules  for  certain  phases 
of  rein  forced-concrete  design — notably  for  the  design  of 
the  girderless  floor  or  flat  slab,  ^fhe  hope  of  some  mem- 
bers of  the  Joint  Committee  that  the  debatable  questions 
before  them  had  been  settled  for  some  years,  at  least,  is 
already  shown  futile.  That  the  dominating  member.s  of 
the  Concrete  Institute's  connnittee  are  men  engaged  in 
the  consti'uction  of  concrete  buildings  is  important  just  as 
it  is  important  that  the  designer's  viewpoint  appears  to 
weigh  heavy  on  the  Joint  Committee,  but  this  \ev\  distinc- 
tion points  to  some  hard  sledding  for  the  Joint  Commit- 
tee's report  in  the  future.  As  this  journal  ])ointed  out  a 
month  ago,  an  immediate  successor  to  the  eloint  Com- 
mittee would  not  ha\e  to  pass  its  time  in  idleness;  there 
is  still  woi'k  in  this  field. 
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Conditions  in  the  Boston  Public 
Works  Department 

Sir— ^An  editorial  and  news  item  I'elative  to  conditions 
in  the  Uoston  PubUc  Wortcs  Department,  the  Higli-l'iessure 
Fire  Service  and  the  Fire  Department  appeared  in  your  issue 
of  Jan.  11.  The  engineering-  prestige  given  the  subject  by 
your  periodical  requires  that  we  correct  wrong  impres- 
sions and  misstatements  of  fact  contained  in  that  published 
statement. 

The  17  men  whose  discharge  was  referred  to  were  not 
"fired"  by  the  honorable  mayor  because  they  had  not  been 
active  in  reelecting  him,  but  were  dropped  by  the  Commis- 
sioner of  Public  Works  because  they  occupied  supervisory 
positions  wher-e  their-  services  could  be  dispensed  with  to  the 
city's  advantage.  Thir-teen  of  these  m(>n  have  since  been  rein- 
stated in  the  city's  service  for-  duties  other  than  those  for-- 
merly  assigned  to  "them.  Thr-ee  whose  i)ositions  were  abol- 
ished appealed  to  the  court  for-  r-einstatement,  and  final  action 
is  still   pendinij-   in   the  Supr-emo   Court.      One  of  these   was  the 


division  engineer-  of  the  Sewer  and  Water-  Division,  vho,  under 
tiie  former-  commissioner,  organized  the  Higli-Pressur-e  Fire 
.Service  in  August,  1911,  and  subject  to  the  approval  of  the 
commissioner  was  in  full  control  of  its  activities  for  4>4  years. 

There  was  selected  to  have  direct  charge  of  the  High- 
Pressure  Service  an  engineering  inspector  who  was  in  tlie 
employ  of  the  National  Board  of  Fire  Underwriter's,  witli 
whom  he  had  had  about  four  years'  experience  inspecting  the 
water-suppl>-  and  fir-e-department  equipment  of  various  cities 
for-  the  pur-poses  of  lire  protection. 

Wlien  this  selection  was  made,  there  were  employed  in  the 
Public  Works  Department  as  engineers  with  civil-sei-vice 
ratings  at  least  six  men  who  were  better  fitted  by  education 
and  experience  to  handle  the  problems  of  high-pressure  fire 
service  than  the  new  man.  This  appointment  had  a  much 
more  harmful  "effect  upon  the  morale  of  the  department  and 
tlio  willingness  of  progressive  men  to  enter  its  service"  than 
the  separation  of  the  divi-ion  engineer  and  one  other  from  tlie 
Water  Service  responsibilities. 

Tlie  engineer-  in  charge  of  the  High-Pressur-e  Service  was 
not  dismissed  from  the  department.  Just  previous  to  Novem- 
ber 20,   191"),  after  per-sonally  investigating  the  High-l'ressur-e 


328 


K  nm;  I  N'  !•:  !•:  i:  i  y  (i    \  !•:  w  s 


Nn.   S 


I'Mro  S«'ivic('  insliillatii>n.  1  ilicidcil  tluil  I  would  iiol  acfciit  llir 
division  oiiRineer's  rci-oinmoiulat Ion  to  cirtlfy  to  tho  Civil 
Seivlce  Coinniisslon  tlml  this  ollWial  was  an  export  in  tills 
worV;  for  a  furtluT  six  niojitiis"  oxtt-nslon  of  his  «Mnploynirnt, 
iind  hi>  wns  uutoniaticnlly  <lropi)t'd,  not  hnvlnn:  tnl<on,  during 
Ills  four  years'  .service  with  (he  eity,  any  examination  under 
civil  seivice. 

The  statement  tliat  the  leakaRc  was  raised  from  the  apeci- 
flcntion  reiiulrement  of  '/a  Ral.  i)er  lin.ft.  of  Joint  In  21  hr.  to 
4  nal.  or  al)out  doul)lc  tliat  allowed  on  any  simllai'  system,  is 
misleading  and  untrue.  The  M;-Kal.  rate  is  i)ractically  Impo.s- 
sible  to  expect  in  pipe  lines  bacliHlled  before  testing,  as  were 
praetically  all  those  installed  by  the  engineer  in  eharRe:  and 
the  Manhattan  high-pressure  pipe-laying  specifications,  dated 
Jan.  1,  litis,  in  paragraph  2r.r),  state  that  4  gal.  is  the  rate 
allowed;  and  that  this  retiuirtMuenl  obtained  tiiroughoiit  the 
127  mi.  is  confirmed  by  an  article  by  Max  Rlatl  in  the  ".Tour- 
nal"  of  the  New  England  Water-Works  Association  I'or  De- 
cember,  1315. 

Your  reference  to  my  being:  a  politician  may  be  refuted  by 
the  fact  that,  excepting  1\^  years,  I  have  been  employed  con- 
tinuously by  the  City  of  Boston  in  the  engineering  l)ranch  of 
its  service  since  1S87  and  have  qualified  thiough  the  Massa- 
chusetts Civil  Service  Commission  for  its  higliesl  rating  as 
enginetM'. 

Tlie  successful  handling  of  a  recent  dangerous  and  threat- 
ening fire  on  Chauncy  St.  in  the  heart  of  the  business  district 
by  the  Fire  Department  was  referred  to  editorially  by  the 
Boston  "Globe"  and  the  Boston  "Journal"  as  a  sufficient 
answer  to  the  unjust  criticism  made  by  the  National  Board  of 
Fire  Underwritei's  as  to  the  discipline  and  efficiency  of  this 
department. 

The  allotted  space  will  not  permit  me  to  reply  to  other 
misstatements  of  fact  that  you  have  published  as  extracts 
from  the  report  of  the  National  Board  of  Fire  Underwriters, 
some  of  which  were  biought  to  the  attention  of  its  chief 
engineei-  at  a  public  hearing  on  the  High-Pi'essure  Service 
recently   held   in   the   mayor's  office   in   this  city 

E.    F.    MURPHY, 
Commissioner  of  Public  Works. 

Boston,   Feb.  7,  1917. 

[Mr.  Murphy's  statement  of  the  case  of  the  17  discharged 
employees  should  be  supplemented  by  the  facts  contained  in 
"Engineering  News,"  Jan.  27,  pp.  184,  193,  and  Feb.  10,  p.  291, 
for  the  year  1916.  The  reason  why  Mayor  Curley  reinstated 
13  of  the  17  employees  was  because  such  men  as  Frederic  P. 
Stearns,  Desmond  FitzGerald,  Henry  F.  Bryant,  Charles  T. 
Main,  Harrison  P.  Eddy,  Frank  A.  Barbour  and  Edward  C. 
Sherman  toolt  the  lead  in  publicly  denouncing  this  act  as  "a 
disastrous  blow,  which  not  only  affects  most  seriously  the 
present  efficiency  of  the  department,  but  will,  unless  it  is 
counteracted,  lower  the  standard  of  efficiency  to  a  still  greater 
extent  in  the  future." 

It  should  also  be  noted  that  the  decision  of  the  City  Court 
in  ordering  the  reinstatement  of  the  other  three  employees 
was  "that  the  order  of  removal  was  made  without  proper 
cause  and  in  bad  faith."  Their  case  is  now  before  the  Supreme 
Court  of.  the  state,  on  the  mayor's  appeal. 

The  other  statements  that  Mr.  Murphy  takes  exception  to 
are  contained  in  the  report  of  the  National  Board  of  Fire 
Underwriters. — Editor.] 


Training  Teachers  of  Engineering 

Sir — The  article  in  your  issue  of  Feb.  8,  by  A.  M.  Shaw,  on 
"Should  Not  Engineering  Teachers  Know  How  To  Teach?" 
has  been  read  with  great  interest  by  the  writer,  who  heartily 
agrees  with  Mr.  Shaw  in  many  of  his  statements  and  especially 
in  his  criticism  of  the  ability   of  engineering  teachers. 

During  the  last  five  years  the  writer  has  strongly  advo- 
cated the  elimination  of  a  great  deal  of  the  highly  specialized 
instruction  that  is  given  at  the  present  time  in  most  of  our 
technical  schools.  During  a  four  years'  course  it  is  only 
possible  to  give  the  student  a  thorough  training  in  the  broad, 
fundamental  principles  of  pure  and  applied  science.  The 
specialized  and  advanced  work  should  be  left  for  graduate 
study.  The  elimination  of  many  of  these  specialized  courses 
would  provide  for  the  introduction  of  more  work  in  the 
important  cultural  subjects  that  are  necessary  for  the  broad 
training  of  the  student.  With  reference  to  graduate  work, 
the  writer  ventures  to  quote  from  an  address  which  he  gave 
last  June  before  the  Society  for  the  Promotion  of  Engineering 
Education: 

Those  technical  schools  vv'hich  have  the  proper  resources;, 
teaeliing  staffs  and  eeiuipment  might  offer  advanced  couises 
in  .special  l)ianches  of  applied  science.  These  advanced  courses 
could  be  profitably  taken  by  those  students  who  had  attained 
marlied  proficiency  in  their  previous  scholastic  w()il<  oi-  l)y 
practicing  engineers  who  might  desiie  lo  secure  special  train- 


ing. A(lvan<c(l  <legreeH  conld  be  appropriately  awarded  foi- 
the   HUcccMHl'ul    completion    of   prescribed    c<jur.seH   of   study. 

Tlie  wrltei'  hiiH  often  deplored  th(!  cuHtom  in  moHt  technical 
.sclKiols  of  jisHlgnlMg  tlie  younger  and  Ichh  experienced  tciachers 
to  the  fre.shman  and  sophomore  claHses,  while  tlic  older  and 
;il)ler  teacliei.s  lake  chai'ge  of  the  upper-class  and  graduate 
Inst  ruci  ion.  It  i.s  self-(!vld(!nt  liiat  the  freshman  claSH  espo- 
cijilly  need.s  the  attintlon  of  th<>  ablest  teacher  in  the  dei)arl- 
ment,  in  ordei  iliat  the  .students  may  leain  projier  liablt.s  of 
stuciy  and  ma\'  ac<|uli-c  a  true  conception  of  the  character 
and  scope  of  their  futuie  profession  ;ind  of  professional  ethics 
and  ideals. 

Ml-.  .Shaw's  ciiticism  of  the  lack  of  training  of  engineei'ing 
tea<-hers  in  pedagogy,  education,  etc..  is  largely  true.  Prof. 
C.  K.  Mann,  of  tlie  Universit.v  of  Cliicago,  who  is  making  an 
investigation  of  engineering  education  for  the  Carnegie  Foun- 
dation for  the  Advancement  of  Teaching,  stated  about  a  year 
ago  that  as  a  result  of  a  questionnaire  which  he  sent  to  engi- 
neering teachers  throughout  the  country  he  found  that  a  large 
proportion  of  those  who  replied  did  not  even  understand 
simple  educational  terms.  Most  engineering  instructors  come 
Into  the  teaching  profession  directly  after  graduation  or  after 
a  somewhat  limited  practical  exijerience.  As  regards  the 
•selectiim  of  teachers  to  fill  the  more  responsible  positions  in 
technical  schools,  the  writer  quotes  again  from  the  address 
mentioned  above: 

How  often  is  an  instructor  selected  because  he  is  a  clear, 
forceful,  insijiring  teacher?  Is  not  u.sually  more  stress  laid 
upon  the  number  of  academic  degrees  or  his  reputation  as  a 
profound  scholar  or  professional  expert?  The  great  need  of 
the  whole  teaching  jirofession  today  is  more  teachers  of  real 
ability,   strong   personality   and    intellectual   enthusiasm.  • 

Mr.  Shaws  suggestion  that  a  post-graduate  course  for 
engineering  teachers  be  established  is  excellent  and  is  one 
that  the  writer  has  had  in  mind  for  several  years.  The  fol- 
lowing quotation  from  the  above-mentioned  address  will  give 
a  brief  idea  of  the  writer's  view  on  this  subject: 

The  speaker  believes  that  there  is  an  opportunity  for  a  few 
schools  to  offer  an  advanced  course  in  engineering  instruction. 
The  purpose  of  such  a  course  would  be  the  training  of  teachers 
for  our  technical  schools.  The  majority  of  the  teachers  in 
these  schools  today  have  come  directly  into  the  profession 
from  the  technical  school  or  from  practice  and  have  little 
knowledge  or  understanding  of  the  principles  of  pedagogy 
and  education.  The  standards  of  engineering  instruction 
would  douljtless  be  raised  if  the  teachers  were  required  to 
have  a  special  training  which  would  be  comparable  to  that 
required  for  teachers  in  the  highest  rank  of  tiie  common 
schools  of  this  country- 

The  writer  hopes  that  Mr.  .Shaw's  paper  may  lead  to  a  wide 
discussion  of  this  most  imi)ortant  subject  of  engineering 
education.  A.   B.   McDANIEL. 

Union  University,  Schenectady,  N.  Y.,  Feb.  9,  1917. 

:^ 

Removing   Boric   Acid  from  Volcanic 

Steam  at  Lardarelo,  Italy 

Sir — Referring  to  your  interesting  article  on  the  volcano 
in  Italy,  which  develops  ].^),000  hp.,  in  "Engineering  News"  of 
Dec.  28,  allow  me  to  say  that  I  visited  Lardarelo,  the  site  of 
this  plant,  some  years  ago  and  saw  the  boric-acid  works 
originally  established  by  an  ancestor  of  the  present  Count. 

All  of  the  district  now  covered  by  the  works  was  originally 
owned  by  the  people  of  the  neighboring  ancient  town  of  Monte 
Cerboli,  hut  liaving  been  held  by  them  as  of  little  value,  it 
was  very  cheaply  obtained  in  1818  by  a  poor  young  Frencli- 
man  (grandfather  of  the  present  Count  Lardarelo),  who  de- 
tected the  presence  of  boric  acid  in  the  steam  and  who  was 
shrewd   enough   to  appreciate   the   value   of  his   discovery. 

The  boric  acid  to  the  extent  of  0.1%  is  contained  in  the 
native  steam  that  issues  from  the  earth  through  numerous 
orifices,  all  of  which  have  been  tubed  to  a  greater  or  less 
degree.  These  tubings  are  mostly  of  8-in.  pipe,  and  extend 
into  the  earth  varying  distances,  some  a  few  feet  and  others 
over  tliree  hundred.  Certain  of  the  fumaroles  are  entirely 
artificial,  having  been  bored  like  artesian  wells.  The  boring 
tool,  when  it  reaches  the  steam  zone,  usually  drops  suddenly 
a  yard  or  more,  and  immediately  thereafter  steam  escapes 
with  much  force.  The  temperature  of  the  issuing  steam  varies 
in  the  different  outlets  from  98  to  140°  C,  and  it  rushes  from 
the  pipes  with  great  noise  and  power. 

Ordinary  spring  water  is  led  into  a  circular  brick  cistern 
about  30  ft.  in  diameter,  and  an  S-in  pipe,  conducting  natural 
steam,  passes  through  the  cistern  wall  about  1  ft.  below  tlie 
water  surface.  The  issuing  steam  impregnates  the  water 
with  boric  acid. 

After  24  hr.  the  solution  is  delivered  to  a  square  settling 
basin,  where  a  grayish  mud  composed  of  exceedingly  fine 
particles  is  precipitated,  and  the  clear  boric-acid  water  passes 
to  lead  evaporating  i)ans  (40  in  number).  These  pans  are  6  ft. 
wide  by  ITjO  ft.  long  by  8  in.  deep.  They  are  slightly  inclinnl 
and    are    divided    li\-    small    ridges    2  Vi    in.    high    crossing    tluin 
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transversely  every  2  ft.  The  liquid  enters  at  one  end  and 
slowly  flows  over  the  step-like  divisions  to  the  other,  the 
rate  of  inflow  beinf?  made  equal  to  that  of  evaporation. 

When  in  the  judgment  of  the  attendant  the  concentration 
has  been  carried  far  enouf;)i  the  flow  is  cut  off  and  the  hot, 
concentrated  liquor  is  brushed  out  by  brooms  into  crystalliz- 
ing tanks,  10x30  ft.  in  size,  and.  allowed  to  cool. 

The  deposited  crystals  of  boric  acid  are  removed  by  wooden 
scoops,  drained  in  baskets,  and  the  mother  liquor  is  returned 
to  the  evaporating'  pans.  The  crystals  are  spread  upop  a 
steam-heated  drying  floor  protected  by  a  shed-like  buildins 
30x40  ft.  in  plan,  and  when  dry  are  placed  in  bins  for  stoiaf?e. 
The  heating-  of  the  evaporatinj^'  pans  and  drying'  floor — in 
shoi-t,  heating  of  every  description  throughout  the  establish- 
ment— is  by  native  steam. 

The  statement  in  our  standard  works  of  reference  that 
"boric  acid  is  recovered  at  both  Monte  Cerboli  and  at  Larda- 
relo"  is  confusing,  as  they  are  practically  one  and  the  same 
place;  and  the  dimensions  given  the  artificial  lagoons,  "100  to 
200  ft.  in  diameter,"  is  a  great  exaggeration. 

W.  P.  MASON. 
Department    of    Chemistry,    Rensselaer    Polytechnic    Institute, 

Troy,  N.  Y.,  Jan.  26.  1917. 

:^ 
Flood  Gates  in  Levees 

Sir — I  notice  in  your  issue  of  Jan.  11,  in  an  article  on  a 
"Large  Levee  and  Drainage  System  in  Indiana,"  a  paragraph 
indicating  that  flood  gates  will  now  be  installed,  with  perhaps 
a  pumping  plant  later.  Some  information  concerning  any 
system  where  flood  gates  have  been  successfully  used  for  a 
length  of  time  under  trying  conditions  would  be  very 
interesting.  F.    E.   STAEBNER. 

Fort  Pierce,  Fla.,  Jan.  20,  1917. 

[This  inquiry  was  referred  to  J.  S.  Spiker,  engineer  of  the 
drainage  system  referred  to,  and  he  replies  as  follows. — Ed- 
itor.] 

Sir — Automatic  flood  gates  such  as  we  are  using  on  the 
Brevoort  levee  have  been  in  successful  operation  on  the 
Wabash  River  at  and  near  Vincennes  for  more  than  30  years. 
My  experience  does  not  extend  to  any  other  stream.  I  have 
used  them  from  1  to  &Vz  ft.  in  diameter,  but  would  not  advise 
the  use  of  gates  more  than  HYz  ft.  in  diameter.  When  these 
circular  flap  gates  are  too  large,  they  need  as  much  attention 
as   rectangular  lift  gates;   and   I   make   the  division  at  5%    ft. 

The  local  conditions  should  govern  the  size  that  will  work 
successfully,  and  great  cai'e  should  be  exercised  in  placing 
the  gate.  It  should  be  above  the  level  of  the  accumulation 
of  silt  or  fill  near  or  at  the  gate,  and  also  clear  of  debris  or 
other  light  or  floating  matter  that  might  accumulate  in  the 
culvert  behind  the  gate.  Two  gates  of  the  same  size  at 
different  locations  will  vary  in  operation.  We  have  practi- 
cally closed  in  all  the  Brevoort  levee  work.  The  large  flood 
opening  at  River  Dushee  is  ready  for  the  placing  of  the  oper- 
ating machinery.  J.   S.   SPIKER, 

Consulting  Civil   and   Sanitary    Engineer. 

Vincennes,   Ind.,   Feb.  2,    1917. 

Percolation  Tests  of  Sewer  Pipe 

Sir — Permit  me  to  answer  the  inquiry  of  G.  E.  P.  Smith,  as 
to  the  necessity  of  a  percolation  test  of  sewer  pipe. 

The  percolation  test  for  sewer  pipe  was,  I  believe,  first 
used  in  Brooklyn,  N.  Y.,  for  the  reason  that  much  of  Brook- 
lyn's sewage  is  pumped  and  any  extra  water  to  be  handled 
by  the  pumps  adds  materially  to  the  cost  of  operation.  Many 
miles  of  this  city's  sewers  are  below  ground-water  level. 

Kansas  City,  as  a  safety  measure,  copied  this  clause  out 
of  the  Brooklyn  specifications,  although  the  topography  oC 
the  city  was  not  similar.  The  reason  it  is  not  used  in  Kansas 
City  is  because  the  specifications  require  an  internal  hydro- 
static pres.sure  test  on  both  clay  and  cement  pipe,  and  It  was 
found  that  any  pipe  withstanding  the  pressure  test  would  also 
stand  the  percolation  test. 

The  difficulty  with  the  percolation  test  is  that  it  is  not 
always  specified  in  accordance  with  the  use  to  which  the  pipe 
is  to  be  put.  There  is  little  use  in  specifying  a  percolation 
test  under  high' pressure  unless  the  pipe  is  expected  to  work 
under  pressure.  It  would  be  much  more  practical  and  more 
logical  to  substitute  a  density  or  porosity  test.  The  American 
Society  for  Testing  Materials  has  already  acted  along  this  line, 
and  its  latest  specifications  for  drain  tile  (sewer  specificatiuns 
still  incomplete)  are  designed,  not  to  discover  under  what 
pressure  the  pipe  will  begin  to  leak,  but  what  proportion  of 
the  pipe  is  voids,  which  is  the  important  point. 

The  British  Engineering  Standards  Committee  previously 
reached  similar  conclusions  and  piesci-ibed  an  ab.^iorption  test 
for  vitrifled-clay  pipe 


Besides  the  absorption  test  the  American  Society  for  Test- 
ing Materials  prescribes  loading  tests,  chemical  tests,  freezing 
and  thawing  tests,  but  all  these  are  written  so  as  to  meet,  as 
neaily  as  possible,  actual  conditions  of  service.  City  engi- 
neers would  therefore  seem  justified  in  recognizing  the  three 
inincipal  reasons  why  sewer  pipe  should  be  as  much  pipe 
and  as  little  holes  as  possible — namely,  the  sanitary  reasons, 
the  economic  reasons  and  the  structural  reasons.  The  only 
error  seems  to  be  in  copying,  blindfold,  the  specifications  from 
one  city  wiitten  to  meet  a  special  condition  that  does  not 
exist  in  the  others.  BENJAMIN  BROOKS, 

Engineer,  International  Clay  Products  Bureau. 

Kansas  City,  Mo.,  Feb.  6,   1917. 

[The  Brooklyn  specifications,  according  to  Edwin  J.  Fort, 
Chief  Engineer  of  the  Bureau  of  Sew(>rs,  are  rigidly  enforced, 
whenever  the  sewers  are  placed  below  groundwater  level.  The 
clauses  covering  these  percolation  tests  and  the  regular  ab- 
sorption test  are: 

170.  When  subjected  to  an  internal  hj'drostatic  pressure  of 
10  lb.  pei'  sq.in.   vitrified  pipe   shall  show   no   percolation. 

171.  After  having  been  thoroughly  dried  and  then  im- 
mersed in  water  for  24  hr.,  sample  pieces  of  vitrified  pipe 
about  10  sq.in.  superficial  area  with  all  broken  edges  shall 
not  absorb  more  than  5*^%  of  their  weight  of  water. — Editor.] 

m. 
Is  Compression  Positive  or  Negative? 

Sir — Permit  me  to  join  R.  W.  Stewart  ("Engineering 
News,"  Feb.  8,  p.  248)  in  asking  for  some  solution  of  the 
problem  involving  plus  or  minus  marks  for  compression.  This 
point,  while  a  small  Oiie,  causes  considerable  confusion  in 
engineering  offices  and  will  continue  to  do  so  until  it  is  set- 
tled. Kidder,  Ketchum  and  the  Carnegie  ''Handbook,"  as  well 
as  other  standard  works,  use  plus  for  compression  and  minus 
for  tension.  As  you  say  in  comment,  all  draftsmen  of  20  years 
ago  used  the  same  system.  The  use  of  a  minus  sign  for  com- 
pression is  a  present-day  practice. 

Personally  I  favor  -f  for  compression;  wall  pressure  is  +, 
and  the  change  of  material  from  brick  to  steel  should  not 
change  the  sign.  The  best  argument  in  favor  of  the  minus 
sign  is  that,  used  thus,  it  agrees  with  Hooke's  law  of  deforma- 
tion, which  law  plays  a  very  small  part  in  the  great  majority 
of  structural  designs.  If  any  of  the  national  engineering 
societies — preferably  the  American  Society  of  Civil  Engineers 
— would  give  this  matter  a  half-hour's  attention,  I  believe 
that    engineers    and    schools    would    accept  'the    veidict. 

P.   B.   MAC  COY. 

Pittsburgh,    Penn.,   Feb.    13,    1917. 


NOTES  AND  QUERIES 
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Piorbert  C".  Hoover — In  the  article  on  the  work  of  Herbert 
C.  Hoover,  Chairman  of  the  Belgian  Relief  Commission,  in 
"Engineering  News"  of  Feb.  1,  it  was  stated  that  Mr.  Hoover 
was  a  graduate  in  mining  engineering  from  the  University 
of  California.  Mr.  George  H.  Herrold,  of  St.  Paul,  a  class- 
mate of  Mr.  Hoover's,  informs  us  that  Mr.  Hoover  graduated 
from  Leland  Stanford  Jr.  University,  and  his  course  of  study 
was  geology,  as  the  university  had  at  that  time  no  course  in 
mining/  engineering. 

Cleaiiinu'  Cement  AVasli  from  Urick — J.  W.  B.,  who  is  in 
charge  of  the  construction  of  a  power  house,  writes  to  inquire 
the  best  method  of  cleaning  cement  mortar  off  the  upper  part 
of  the  walls.  These  walls  are  faced  with  a  tapestry  brick 
made  with  mortar  consisting  of  one  part  portland  cement,  one 
part  hydrated  lime  and  four  parts  river  sand.  The  roof  is  ol 
concrete,  and  heavy  rains  occurring  just  as  the  roof  was  com- 
pleted v/ashed  a  film  of  cement  off  the  roof  onto  the  upper 
part  of  the  walls,  considei-ably  disfiguring  them.  Of  seveial 
methods  suggested  for  cleaning  these  walls,  it  is  felt  that 
wire  brushes  require  a  great  amount  of  labor  and  might  not 
be  effective  and  that  an  acid  wash  might  injure  the  walls. 
Has  anyone  had  successful  experience  in  doing  work  of  this 
sort? 

Ne-\v  York  OarbnKC-Rediiction  AVorks  Controver.sy — By  an 
omission  in  copying  at  Albany,  the  last  clause  of  the  tliird 
finding  of  Deputy  State  Health  Commissioner  Linsly  E.  Wil- 
liams in  the  matter  of  the  location  of  garbage-reduction  works 
for  New  York  City  on  Staten  Island  was  omitted  in  the  report 
to  Governor  ^Vhitman  (see  "Engineering  News,"  Jan.  18,  1917, 
p.  125).  The  third  finding,  as  stated  in  a  revised  copy  filed 
with  Governor  Whitman,  was  as  follows: 

The  operation  of  the  proposed  plant  will  disseminate  ob- 
jectionable odors  at  times  and  under  certain  atmospheric  and 
operative  conditions  in  the  neighboi-hood  of  the  proposed  plant, 
including  the  'Village  of  Linoleumville,  the  settlement  known 
as  Fresh  Kills  and  other  ijroperty  located  in  that  vicinity,  and 
will   thereby  constitute  a   nuisance. 
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Effect  of  Excess  Water  in  Concrete* 

liv  Dvvv  A.  Ania.Msf 

Exporieiuo  has  iiulu-atcd  about  wliat  proportions  of 
ocmont  and  aggregate  nuist  bo  usod  to  jfivo  concrcto  of  Ibc 
nceossary  rosistanco  for  a  <,nven  purjiose,  bul  little  atlcn- 
tion  has  boon  oivon  to  the  inter-relation  of  the  eirocts  ol' 
varying  quantities  of  water  on  the  resistance  of  the  con- 
ercte.  A  thorou<i:h  invostiiration  of  this  sui)je(t  is  in 
l)rogrcss  at  the  Structural  Materials  Ileseareh  Laboratoi-y. 
These  tests  have  shown  the  l'olIowin»i:  relations  to  ol)tain: 

1.  With  a  certain  aRgrenate  of  the  same  KiadiriK  and 
suftlciont  water  to  produce  a  concrete  of  a  given  phisticity,  the 
strength  of  the  concrete,  within  the  usual  ranpe  of  mixes,  is 
proportional  to  the  quantity  of  cement  in  a  unit  voUune  of 
concrete. 

2.  With  a  Riven  agRrepate  and  the  same  quantity  of 
cement,  the  stien^th  of  the  concrete  is  a  maximum  with  the 
smallest  quantity  of  water  which  can  be  used  to  produce  a 
plastic  mix;  any  increase  in  the  quantity  of  water  is  accom- 
panied by  a  very  rapid  falling-  off  in  the  strength  of  the 
concrete. 

3.  With  a  given  aggregate  mixture,  the  same  quantity  of 
cement,  and  sullicient  water  to  produce  a  concrete  of  definite 
plasticity,  (a)  the  strength  of  the  concrete  increases  with  the 
"coarseness"  of  the  aggregate  up  to  -a  certain  limit;  (b)  this 
limit  of  "coarsenes.s"  is  higher  for  a  larger  quantity  of  cement 
and  lower  for  a  smaller  quantity  of  cement;  (c)  the  limit  of 
"coarseness"  of  the  aggregate  which  it  is  feasible  to  use 
varies  slightly  with  the  character  of  the  material,  being  some- 
what lower  for  a  mixture  of  sand  and  crushed  stone  than  for 
sand  and  well-rounded  pebbles,  and  lower  still  for  mixtures 
in  which  crushed  stone  or  similar  material  is  used  as  fine 
aggregate. 

4.  For  given  proportions  of  cement  and  aggregate  the 
quantity  of  water  required  for  a  definite  plasticity  depends 
largely  on  the  grading  of  the  aggregate  and  to  only  a  minor 
degree  on  the  character  of  the  material,  shape  of  particles,  etc. 

5.  For  a  given  aggregate,  the  quantity  of  water  required 
to  give  concrete  of  the  same  relative  plasticity  is  directly 
proportional  to  the  quantity  of  cement. 

The  tendency  has  been  during  recent  years  to  use  en- 
tirely too  much  water;  in  many  instances  the  water  used 
is  50  to  100%  in  excess  of  the  quantity  which  gives  the 
highest  strength,  resulting  in  concrete  of  not  more  than 
25  to  50%  the  strength  that  should  have  been  obtained 
with  the  same  cement  and  aggregate  and  a  proper  quan- 
tity of  water.  While  some  sacrifice  in  strength  is  gen- 
erally necessary  in  order  to  secure  concrete  which  may  be 
handled  and  placed  at  low  cost,  it  is  absurd  to  sacrifice 
50  to  75%  of  the  strength  which  is  practically  available 
in  this  way.  While  the  injurious  effect  of  excess  water  in 
concrete  has  been  given  little  attention,  a  great  deal  of 
emphasis  has  been  placed  on  the  benefits  to  be  derived 
from  the  use  of  coarse,  well-graded  aggregate. 

The  experimental  work  referred  to  above  has  already 
thrown  much  new  light  on  this  subject.  We  are  forced 
to  the  conclusion  that  the  chief  advantages  of  well-graded 
and  coarse  aggregate  as  compared  with  poorly-graded 
aggregate  comes  from  the  fact  that  the  concrete  can  be 
mixed  to  a  workable  plasticity  with  less  water,  and  not  to 
any  inherent  difference  in  the  behavior  of  aggregate  of 
different  sizes.  In  other  words,  while  coarse,  well-graded 
aggregate  is  highly  desirable,  little  or  nothing  is  gained 
by  using  aggregates  of  the  highest  grade  unless  we  take 
advantage  of  the  fact  that  it  can  be  mixed  with  corre- 
spondingly less  water.  This  makes  it  apparent  that  many 
of  the  shortcomings  of  concrete  made  of  fine  or  poorly- 
graded  aggregate  should  be  charged  to  the  additional 
water  required  to  mix  the  concrete. 

*From   "Concrete  Highway  Magazine,"   January,    1917. 
tProfessor   in   Charge   Structural   Materials   Research    Lab- 
oratory, Lewis  Institute,  Chicago. 


Tt  is  as  iniporfjint  that  an  upper  limit  bo  phicod  on  the 
quantity  of  water  as  it  is  that  a  lower  limit  ho  placed  on 
Iho  quantity  of  comont  in  the  batrli.  It  would  Ik;  just  as 
consistont  to  sju'ciry  the  (piaiitity  of  aggregate  and  water 
and  leave  the  proportioning  of  the  conuMit  to  the  judgment 
of  Iho  nii.xor  I'oroman,  as  to  sj)ecil'y  tlu!  quantity  of 
cement  and  aggregates  and  leave  the  i)ro[)ortioning  of  the 
water  to  the  mixer  gang.  Exactly  the  same  effect  is  pro- 
duced hy  the  use  of  an  excess  of  water  as  by  a  deficiency 
in  comont ;  and  it  is  more  im[)or(ant  now  that  special  at- 
tention be  given  to  the  water  in  concrete,  since  the  present 
methods  give  reasonable  assui'anc.'O  that  the  pi'oper  quan- 
tity of  cement  is  used. 

All  the  benefits  which  may  arise  from  using  good 
cement,  coarse,  well-graded  aggregates,  thoroughly  mix- 
ing the  concrete,  etc.,  are  completely  nullified  if  an  excess 
of  water  is  used  in  the  mix. 

"In  mixing  concrete  use  the  least  quantity  of  water  that 
will  produce  a  workable  mix,  then  give  the  concrete  as 
much  water  as  possible  after.it  has  begun  to  harden,"  is 
the  only  safe  rule  to  follow. 

Probably  the  greatest  improvement  which  can  be  made 
in  our  present  methods  of  manufacturing  concrete  will 
come  from  a  better  understanding  of  the  very  injurious 
efi'ect  of  excess  water  and  a  saner  practice  in  proportion- 
ing this  important  element  of  the  mix. 

^: 
Concrete  Pipe  and  Tile 

The  use  of  concrete  sewer-pipe  and  drain-tile  was  dis- 
cussed from  different  points  of  view  at  the  annual  meet- 
ing of  the  American  Concrete  Pipe  Association,  held  at 
Chicago,  Feb.  12-14.  The  new  specifications  of  the 
American  Society  for  Testing  Materials  were  reviewed 
by  Geo.  P.  Diekmann  (Chief  Chemist  of  the  Northwest- 
ern States  Portland  Cement  Co.),  and  his  remarks  de- 
veloped considerable  discussion,  particularly  as  to  the 
proper  requirements  for  the  absorption  test.  A  special 
field  for  concrete  drain-tile,  apart  from  its  direct  compe- 
tition with  clay  tile,  was  suggested  by  E.  E.  Woods, 
State  Drainage  Engineer  of  Wisconsin.  Transportation 
from  rail  to  site  is  a  large  item  in  cost,  and  there  are 
many  districts  which  need  drainage  but  where  a  haul  of 
10  to  15  mi.  would  be  involved.  He  suggested  the  design 
of  small  concrete-pipe  plants  which  could  be  located  in 
such  districts  for  two  or  three  years  and  then  shifted  to 
other  districts.  Further,  he  considered  5-in.  pipe  should 
be  the  minimum  size,  to  the  exclusion  of  the  4-in.  pipe 
now  used. 

Tests  of  the  supporting  power  of  pipe  in  trenches  were 
reviewed  in  a  paper  by  W.  J.  Schlick  (Iowa  State  Col- 
lege). The  use  of  a  light  concrete  bed  appears  to  offer 
many  advantages.  It  was  pointed  out  that  it  is  not  safe 
to  rely  upon  arching  of  the  earth  fill  to  relieve  the  load 
upon  the  pipe,  as  saturation  may  prevent  any  such  arch- 
ing. The  use  of  large  tile  drains  as  a  substitute  for 
open  ditches  was  discussed  by  C.  D.  Kinsman  (Purdue 
University).  The  tile  drains  avoid  the  division  of  land 
by  ditches,  and  it  is  thought  that  they  will  keep  in 
better  condition,  while  the  cost*  of  maintenance  will  be 
much  lower.  Tile  as  large  as  36  in.  is  being  used.  Mr. 
Kinsman  considered  that  this  line  of  work  is  in  its  in- 
fancy and  offers  a  large  field  for  development. 

gI  F.  Lillie  (Platte  Valley  Cement  Tile  Co.),  Fre- 
mont, Neb.,  was  elected  President. 
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Work  Started  on  New  Double-Deck 
Bridge  in  Kansas  City 

Work  has  begun  on  tlic  new  Kansas  City  Terminal 
Kailway  bridge  over  the  Kansas  Kiver  and  the  High  Line, 
viaduct  which  was  noted  in  Engineering  News  for  Oct. 
26,  1916^  as  one  of  the  improvements  contemplated  in  the 
200-year  franchise  recently  granted  the  Terminal  Com- 
pany by  Kansas  City,  Kansas. 

The  bridge  itself  will  be  built  on  tlie  two  existing  jiiers, 
originally  designed  for  a  two-track  structure.  A  new  west 
abutment  will  be  constructed.  The  present  single-track 
steel  bridge,  built  on  the  south  side  of  the  piers,  was 
moved  last  spring  to  the  center  of  the  piers  and  raised 
so  that  the  new  bridge  can  be  erected  around  it  without 
interfering  with  traffic.  The  new  bridge  will  be  a  double- 
deck  structure,  with  two  tracks  on  each  deck.  It  will  have 
two  300-ft.  truss  spans  65  ft.  deep  between  pins  and  one 
132-ft.  truss  span  30  ft.  deep.  The  trusses  will  be  32.5 
ft.  apart  c.  to  c,  providing  a  clearance  of  28.5  ft.  for  the 
double  track.  The  clearance  from  top  of  rail  for  each 
deck  will  be  23  ft.  The  end  posts  and  top  chord  will  be 
of  high-carbon  steel  and  the  eye-bars  of  nickel  steel,  the 
balance  of  standard  structural  steel.  The  floors  will  be 
timbered  and  ballasted  for  the  track. 

The  trusses  were  designed  by  the  Terminal  Company's 
own  forces,  George  E.  Tebbetts  being  Bridge  Engineer 
and  John  V.  ITanna,  Chief  Engineer.  Cooper's  P]80  load- 
ing was  used,  allowing  unit  stresses  25%  in  excess  of 
those  usually  allowed.  Under  this  method,  while  the 
bridge  may  be  considered  as  designed  for  Cooper's  E60 
and  normal  unit  stresses,  any  future  increase  in  loading 
will  find  the  details  and  connections  equally  as  strong  or 
with  as  large  a  factor  of  safety  as  the  members  themselves. 
On  account  of  the  ballasted  floor,  only  75%  of  the  regular 
impact  formula  was  used. 

The  upper  deck  of  the  l)ridge  will  1)e  connected  with  the 
new  double  track  High  Line  viaduct.  This  will  extend 
to  the  east  approximately  2700  ft.  and  with  1000  ft.  ap- 
proach between  concrete  retaining  walls.  On  the  west 
end,  the  viaduct  will  branch  about  2075  ft.  from  the 
bridge,  one  branch  extending  north  7100  ft.  and  witli 
2000  ft.  of  approach  between  concrete  retaining  walks,  the 
other  due  west  6500  ft.  The  viaduct  will  be  the  ordinary 
deck  girder  double-track  construction  exce])t  for  three 
truss  spans  over  railroad  tracks  of  117,  135,  and  147  ft, 
span.  The  girders  will  have  spans  of  from  50  to  60  ft. 
and  all  the  steel  portion  of  the  High  Line  will  have  a  con- 
crete floor  and  ballasted  track.  The  total  length  of  the 
steel  viaduct  will  be  al)()nt  7700  ft.  and  there  will  be  12,- 
000  ft.  of  graded  approaches  (a  lai'ge  ])art  of  which  will 
be  between  concrete  retaining  walls)  to  connect  with  the 
surface  main  lines.  The  east  a])proach  will  end  close  to 
the  Union  Station  in  Kansas  City,  Mo.  The  north 
branch  of  tlie  west  api)roach  will  end  about  2200  ft.  north 
of  Central  Ave.;  the  west  branch  of  the  west  approach 
v/ill  end  about  Twelfth  St.     The  High  Line  will  there- 


fore be  used  primarily  for  passenger  train  traffic^  which 
will  be  taken  up  out  of  the  congested  switching  and  in- 
dustrial track  traffic,  while  the  hnver  deck  of  the  Kaw 
bridge  will  be  used  by  freight  traffic. 

The  Arkansas  Bridge  Company,  of  Kansas  City,  has 
been  awarded  the  contract  for  the  steelwork,  and  I). 
^lunro  &  Co.  the  contract  for  a  large  portion  of  the 
concrete  woi'k.  The  whole  inij)rovement  will  cost  close 
to  $3,000,000.  It  will  require  nearly  two  years  to  com- 
plete. 

Government  Cement  Specification 

The  United  States  Government  ha?  adopted  for  its 
standard  specification  for  portland  cement  one  in  sub- 
stantial accord  with  that  adopted  in  1916  by  the  American 
Society  for  Testing  ^laterials,  but  varying  from  that 
specification  in  one  important  ])articular.  The  so-called 
"standard"  specification  has  the  following  provision  for 
fineness : 

The  residue  on  a  standard  No.  200  sieve  shaU  not  exceed 
22%    by  weight. 

As  a  footnote  to  this  clause  the  new  government  speci- 
fication states  that  effective  July  1,  1918,  the  govern- 
ment will  demand  a  20%  residue  requirement  through 
the  No.  200  sieve. 

Boston  Water  Meter  Controversy 

The  Mayor  of  Boston  has  decided  to  adopt  the  recom- 
mendations of  the  Boston  Finance  Commission  to  peti- 
tion the  legislature  for  a  suspension  of  that  provision  of 
the  laws  creating  the  }Jetropolitan  "Water  District,  which 
requires  the  annual  installation  of  meters  on  5%  of  all 
old  services  and  on  all  new  services.  In  this  connection 
tlie  report  of  the  Finance  Commission  states : 

It  is  the  consensus  of  opinion  among  engineers  that  the 
essential  object  to  be  gained  by  water  meters  in  the  City  of 
Boston  has  already  been  secured.  The  more  important 
services  have  been  metered  and  the  meters  in  future  will 
be  installed  in  suburban  districts  where  the  use  of  water  is 
below  the  average. 

There  is  ample  expert  authority  for  the  prediction  that 
the  daily  consumption  of  water  per  capita  in  the  City  of 
Boston  will  not  fall  below  100  gal.  per  capita.  The  consump- 
tion for  1915  appears  to  have  been  104  gal.  per  capita.  It  is 
probable  that  any  reduction  per  capita  in  water  consumption 
in  the  future  will  be  due  to  increased  congestion  of  popula- 
tion, weather  conditions,  better  pipe  laying  as  regards  the 
mains,  the  prevention  of  waste  at  faucets,  and  similar  causes, 
rather  than  from  the  use  of  meters. 

The  Finance  Commission  believes  that  at  the  present  time 
a  sufficient  saving  will  not  be  made  by  the  installation  of 
meters  at  the  prices  demanded  by  the  manufacturers  to  be 
commensurate  with  the  expense  involved. 

The  Finance  Commission  report  also  criticises  the  Sup- 
])ly  Department  of  the  city  for  not  purchasing  more 
meters  while  prices  were  low,  although  a  provision  of  the 
city  charter  and  a  provision  of  the  state,  law  already  re- 
ferred to  would  seem  to  prohibit  the  purchase  of  more 
meters  in  any  one  year  than  the  number  to  be  installed 
during  the  year.  It  is  recommended  that  the  legislature 
be  petitioned  to  repeal  this  provision. 
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A  brief  rfcurd  of  lli(>  rise  in  inctcr  ])ri('('s  in  Boston  fol- 
lows: From  1!»11  to  I:M  I.  iiichisivc,  llic  Ilcrscv  Miinn- 
fiU'tiiring  Co.  was  iiwiiitlcil  ((intiMcts  for  %-in.  mctiM's  iil 
$5  each.  In  I!)!")  Ilcnn  K'.  Worthin<j:lon  received  the 
contract  at  $1.!):).  in  lilKI  uids  were  opened  on  Miir.  (i 
for  5500  meters,  •"'s-in.  size,  with  an  option  of  iiicreasinn- 
or  rcducino-  the  (piantity  by  309f.  The  prices  were: 
Tlorscy  Mamiractiiiino:  Co.,  $5.55;  llcnrv  \l.  \\()rtbin,<rton. 
$5.90;  Thomson  Meter  Co..  $S.10  and  llie  Pitlsbur-li 
Meter  Co.,  $(>.(;(;.  The  oidy  l)id  I'oi-  the  i!)i:  snpplv 
5500  meters  of  %-in.  size — opened  Dee.  2(!,  I!»l(i,  was 
that  of  the  IIers(>y  ^^anufacturino•  Co.  of  $<S.  10.  This 
bid  was  i'(>j(>ct('(l  and  new  bids  were  asked,  which  were 
opened  Jan.  9,  1917.  Thesi'  bids  were:  Hersey  Manu- 
facturino-  Co.,  $8.40;  Union  Water  Meter  Co!,  $8.10; 
Thom.soii  Meter  Co.,  $8.(iO;  Buiralo  Meter  Co.,  $9.40; 
Pittsburgh  Meter  Co.,  $11.50.  Tiiese  bids  have  also  been 
rejected. 

In  investi.o-ating  tbis  increase  of  prices,  the  Finance 
Commission  interviewed  James  A.  Tilden,  (ieneral  Man- 
ager of  the  Horsey  Manura.cturing  Co.,  and  lepoi'ts  as 
follows : 

There  has  been  formed,  with  headquarters  in  the  City  of 
New  YorK,  the  Meter  Manufacturers'  Exchange,  comprising 
eight  of  the  ten  companies  manufacturing  water  meters  in 
the  United  States.  The  Gamon  Meter  Co.,  of  Newark,  N.  J., 
and  the  Badger  Meter  Co.,  of  Milwaukee,  Wis.,  are  the  two 
companies  which  are  not  members  of  the  exchange.  Mr. 
Tilden  stated  that  he  is  the  president  and  that  there  is  a 
permanent   secretary. 

The  Commission  has  no  evidence  that  the  Meter  Manu- 
facturers' Association  is  used  as  an  opportunity  for  water 
meter  manufacturers  to  raise  prices  by  collusion  in  their  bid- 
ding, or  that  such  acts  have  been  attempted.  It  does  believe, 
however,  that  associations  of  this  kind  offer  an  excellent 
means  for  such  collusion  and  their  existence  is  a  potential 
danger  to  open  competition. 


Jersey  City  Water-Supply  Contest  Suit 
May  Be  Reopened 

What  promises  to  be  a  most  interesting  occurrence  in 
the  litigation  branch  of  water-supply  and  sewage-pollution 
sanitation  is  the  recent  determination  of  the  City  Com- 
mission of  Jersey  City  to  open  up  the  old  suit  brought  by 
that  municipality  against  the  Jersey  City  ^yater-Supply 
Co.  to  compel  the  latter  to  construct  a  trunk  sewer  to  divert 
the  sewage  of  Dover,  Boonton  and  other  municipalities 
below  the  Boonton  dam  and  reservoir  of  the  Jersey  City 
water-supply. 

When  Jersey  City  contracted  some  years  ago  for  a  new 
gravity  water-supply  from  the  Rockaway  River,  there  was 
inserted  in  the  contract  a  provision  that  the  contractor 
must  deliver  pure  and  wholesome  water.  Rightlv  or 
wrongly,  the  people  both  of  Jersey  City  and  in  the  Rocka- 
way  River  drainage  area  above  the  site  of  the  proposed 
dam  got  the  idea  that  the  contractor  would  build  a 
trunk  sewer  to  carry  the  sewage  of  the  various  municipali- 
ties along  the  course  of  the  river  to  a  point  below  the  ]n'o- 
posed  reservoir.  Instead  of  doing  this,  the  Jersey  City 
Water-Supply  Co.  installed  the  first  large  hypochlorite 
disinfection  plant,  and  one  of  the  very  earliest  of  the  kind 
large  or  small,  at  the  Boonton  dam,  claiming  that  this 
plant  fulfilled  the  contract  requirements  as  to  providing 
pure  and  wholesome  water.  A  battle  royal  in  the  courts 
followed,  with  the  result  that  the  contractor  won  the  suit. 
The  court  held  on  the  strength  of  the  evidence  submitted 
):hat  hypochlorite  disinfection  of  water  was  a  sufficient 


safeguard  to  fulfill  the  contract  requirements  mentioned. 
The  testimony  and  decision,  it  should  l)e  noted  for  the 
'"'nclil  of  those  not  informed,  was  handed  down  very 
early  in  the  history  of  hypochlorite  disinlection. 

After  the  decision  was  I'cndered,  there  were  negotiation.*- 
betw(>en  Jersey  City  and  the  municipalities  in  the  Rocka- 
way  h'iver  drainage  area  looking  to  the  con.struction  of  a 
1 1  link  sewer  a.t  joint  e.x|)ense.  A  consummation  of  the 
negotiations  seems  to  have  been  prevented  by  unwilling- 
ness on  the  ])ai't  of  one  or  more  of  the  municipalities  on 
the  drainage  area.  Subsequently,  .Jersey  City  changed  to 
the  connnission  form  of  government.  After  numerous 
conferences  between  the  rejjre.sentjitives  of  Jersey  City. 
th(>  municipalities  in  the  drainage  area  and  the  State  De- 
partment of  Health,  it  was  finally  made  clear  that  Jer.sey 
City  was  determined  not  to  pay  any  part  of  the  co.st  of  a 
ti'uidc  sewer  and  was  trying  to  get  the  State  Department 
of  Health  to  force  the  municipalities  in  the  drainage  area 
to  bear  the  whole  responsibility  and  expense  of  any  mea- 
sure necessary  to  protect  the  water-supply. 

When  this  became  evident  the  State  Department  of 
Health  forthwith  notified  the  authorities  of  Jersey  City 
to  show  cause  why  they  should  not  be  directed  to  prepare 
plans  and  submit  them  within  two  months  for  an  uptodate 
water-purification  plant.  About  the  same  time  Dover 
submitted  to  the  State  Department  of  Health  plans  for 
a  sewage-treatment  plant,  the  effluent  from  which  would 
be  discharged  into  the  Rockaway  River  above  the  Boonton 
reservoir.  A  sharp  division  of  opinion  arose  in  the  State 
Department  of  Health  as  to  the  various  questions  involved 
in  the  Jersey  City  water-supply  situation.  An  attempt 
Mas  made  to  secure  the  adoption  of  a  general  policy  that 
would  serve  as  a  guide  not  only  in  this  but  in  other 
cases  throughout  the  state  involving  relations  between 
sewage  pollution  and  public  water-supplies.  It  does  not 
ajDpear  that  the  department  has  ever  taken  final  action  in 
the  matter. 

The  latest  reported  move  along  any  definite  line  is  the 
action  of  the  Jersey  City  Commission  already  mentioned. 
Under  the  terms  of  this  action  Corporation  Counsel  John 
]\lilton  will  apply  for  a  reopening  of  the  old  lawsuit 
against  the  Jersey  City  Water-Supply  Co.  on  the  ground 
that  the  court  was  misled  (although  not  wilfully)  into 
the  belief  that  hypochlorite  disinfection  was  an  adequate 
substitute  for  the  diversion  of  the  sewage  of  the  various 
municipalities  to  a  point  below  the  reservoir. 

Finally,  it  may  be  noted  that  all  the  municipalities  in 
the  Rockaway  drainage  area  above  the  Boonton  dam  are 
as  yet  practically  without  sewerage  systems,  so  that  such 
pollution  as  is  reaching  the  water-supply  comes  for  the 
most  part  from  individual  buildings. 

Fire   in  Flooring  of  McKinley  Bridge 

Fire  was  discovered  in  the  wood  flooring  of  the  IMc- 
Kinley  Bridge  of  the  Illinois  Traction  Co.,  over  the 
I\lississippi  River  at  St.  Louis,  at  6  p.m.  on  Feb.  15. 
This  bridge  was  built  principally  for  interurban  car  ser- 
vice, in  1910,  and  once  before  its  flooring  was  on  fire. 

The  bridge  is  a  single-deck  structure,  carrying  double 
tracks  between  the  trusses,  and  has  a  roadway  about  12  ft. 
wide  cantilevered  on  each  side.  The  cantilever  construc- 
tion consists  of  brackets  at  the  main  panel-points,  which 
are  joined  longitudinally  at  the  outer  and  inner  edges  by 
light  steel  girders.     These  girders  in  turn  carry  a  light 
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steel  floorbeam  at  the  center  point,  thus  reducing  the 
spacing  to  about  15  ft. 

The  floor  construction  consists  of  iive  8xlG-in.  timber 
stringers,  one  end  resting  on  tlie  bracket  and  the  other 
on  the  center  beam.  The  floor  itself  is  made  up  of  slats 
1x21/^  in.  by  4  ft.  long  joined  together  to  form  sections 
20  in.  wide  by  4  ft.  long  by  31/^  in.  deep,  and  held  to- 
gether by  three  bolts  running  through  the  20-in.  width. 
As  laid  in  the  bridge  there  are  three  sections  to  the 
width  of  the  roadway,  so  that  each  section  rests  on  three 
stringers.  The  stringers  are  creosoted  yellow  pine,  while 
the  floor  slats  are  of  mixed  hardwoods,  largely  oak.  The 
floor  slats  are  untreated  but  seem  to  have  been  dipped 
iu  pitch  or  some  preservative  before  laying.  The  wear  on 
the  floor  has  been  very  severe  and  it  is  estimated  that 
probably  all  of  it  has  been  replaced  at  least  once  since 
the  bridge  was  opened.  At  the  present  time,  much  of  it  is 
badly  broken  and  crevices  between  the  slats  are  filled  by 
dry  manure  and  fine  dust. 

The  origin  of  the  fire  is  unknown,  but  is  supposed  to 
have  been  due  to  a  live  coal  dropped  from  a  tar-roofers' 
wagon;  although  the  fire  was  practically  confined  under 
the  floor,  it  is  impossible  that  it  could  have  been  ignited 
from  underneath. 

Several  hundred  feet  of  the  north  roadway  was  afi^ected 
by  the  fire,  much  of  the  flooring  being  ruined  and  a 
large  proportion  of  the  timber  stringers  badly  charred, 
particularly  at  the  ends.  In  addition  to  this,  the  two 
longitudinal  steel  girders  at  the  edges  of  the  roadway 
were  overheated.  ]\Iany  of  them  are  warped  and  several 
broken  through.  There  seems  to  be  little  damage  to  the 
cantilever  brackets  and  none  to  the  main  trusses.  The 
total  damage  will  probably  not  exceed  $15,000. 

'^: 

The  American  Association  of  Engineers 

Meets  Membership  Problem 

The  young  and  radical  American  Association  of  Engi- 
neers has  begun  to  face  the  problem  of  qualifications  for 
membership  like  the  old-established  societies.  Where  the 
qualifications  approach  the  minimum  of  the  require- 
ments, it  is  found  to  be  a  difficult  matter  to  pass  judgment 
on  the  individual  cases.  At  the  recent  Chicago  conven- 
tion N.  M.  Stineman  (Office  Engineer,  Chicago,  Milwau- 
kee &  St.  Paul  Ey.),  who  is  chairman  of  the  committee 
on  qualifications,  discussed  the  subject  in  detail. 

The  constitution  of  the  association  states  that  a  certified 
member  shall  be  a  graduate  of  an  engineering  school  of 
good  standing,  and  in  addition  he  shall  have  had  two 
years  of  engineering  experience.  The  committee  took  the 
position  that  "engineering  experience  means  nothing  less 
than  the  solving  of  engineering  problems."  Tracers  and 
rodmen,  for  instance,  are  not  called  upon  to  solve  engi- 
neering problems;  consequently,  their  work  cannot  be 
classed  as  experience  in  engineering. 

Applicants  who  have  not  graduated  from  technical 
schools  may  be  admitted  to  certified  membership  after 
they  have  had  at  least  five  years  of  experience  in  engi- 
neering. 

Again,  what  is  meant  by  experience?  Taking  as  his 
example  the  case  of  a  young  man  who  enters  an  engineer- 
ing office  and  spends  perhaps  several  years  in  tracing, 
Mr.  Stineman  holds  that  this  apprenticeship  portion  of 
his  work  cannot  be  classed  as  experience  in  engineering. 
What  weight  should  be  given  to  school  training  of  various 


kinds  is  another  question  that  has  given  trouble.  The 
committee  answers  him  as  follows: 

The  committee  finds  it  extremely  difficult  to  give  proper 
weight  to  the  education  of  many  of  the  applicants.  If  the 
membership  wei'e  confined  to  graduates  of  technical  schools, 
the  work  would  be  greatly  simplified,  for  it  would  then  be 
provided  with  a  definite  starting  point.  However,  many  men 
obtain  an  engineering  education  through  special  or  partial 
courses  in  engineering  institutions,  through  technical  high 
schools,  night  schools  and  correspondence  schools.  The  com- 
mittee wishes  to  give  recognition  to  men  who  by  their  per- 
sistency and  native  ability  have  succeeded  in  getting  a  tech- 
nical training  through  some  such  manner,  but  such  recogni» 
tion  should  not  be  carried  to  the  point  of  absurdity. 

We  should  not  lose  sight  of  the  worthiness  of  many  men 
who,  with  no  financial  resources  aside  from  their  own  savings, 
have  denied  themselves  everything  else  in  order  to  win  a 
thorough  college  training.  Surely  they  are  quite  as  worthy 
of  our  consideration  as  are  the  men  who  have  taken  a  shorter, 
easier  and  less  thorough'  road  to  engineering.  Consequently, 
an  applicant  who  has  spent  but  a  few  months  in  an  engineer- 
ing institution  will  not  be  considered  as  having  completed  a 
"partial  course"  in  that  institution;  not  all  so-called  technical 
high  schools  are  such  in  reality;  night-school  work  cannot  be 
recognized  unless  the  studies  were  pursued  through  a  consid- 
erable length  of  time;  and  uncompleted  courses  in  correspond- 
ence schools  cannot  be  considered. 

Recognizing  the  obvious  fact  that  a  minimum  educational 
qualification  must  be  established  somewhere,  the  committee 
will  not  grant  membership  of  any  grade  to  a  man  who  is  not 
a  technical  graduate,  unless  he  is  a  graduate  of  a  high  school 
or  of  an  academy  or  other  school  with  a  course  of  study 
similar  and  equal  to  that  of  a  high  school. 

liicensinjir  Architects  in  Indiana  by  means  of  a  State  Board 
of  Architects  has  been  defeated,  51  to  36,  in  the  lower  house 
of  the  Legislature. 

Buildinji?  in  Canada  was  much  more  active  in  1916  than  in 
1915,  which  was  a  very  slack  year.  The  new  structures  are 
partly  due  to  demands  of  war  industries  and  partly  to  the 
establishment  of  Canadian  branches  of  American  manufactur- 
ing  corporations. 

Ten  Coal  Cars  and  an  Kn^ine  Were  Seized  on  the  Pennsyl- 
vania R.R.  in  Cleveland,  Ohio,  on  Feb.  10,  by  a  police  squad 
under  the  direction  of  T.  S.  Farrell,  Director  of  Public  Utili- 
ties. The  municipal  water  and  electric  stations  had  only  a 
few  days'  supply  and  the  City  could  not  secure  deliveries  of 
its  own  fuel. 

Teamsters  Must  Insi>ect  Bridges  in  Kansas — A  teamster 
whose  wagon  broke  through  a  bridge  floor  in  Kansas  sued 
for  damages,  but  when  his  case  came  to  trial,  recently,  it 
was  thrown  out  of  court.  An  old  Kansas  law  provides  that 
when  a  teamster  with  a  heavy  load  reaches  a  bridge  he  must 
examine  it  before  driving  on  it,  and  if  necessary  lay  planks 
for  his  wheels.     This  teamster  had  failed  to  follow  the  law. 

Further  Progress  on  tlie  East  River  TunneLs  was  recorded 
by  completion  of  the  headings  in  the  Brooklyn  approach  to 
the  Whitehall-Montague  St.  tunnel.  The  south  tunnel  was 
holed  through  to  the  shaft  at  Clinton  and  Montague  St.  on 
Jan.  30,  and  the  north  tunnel  a  few  days  later.  These  land 
tunnels  were  started  at  Willoughby  St.  and  Flatbush  Ave. 
Extension  on  Mar.  10,  1915.  Shields  were  used,  without  com- 
pressed air,  the  sand  being  dry. 

A  Steanj.ship  and  AVarehouse  Terminal  in  the  southern  part 
of  San  Francisco  is  planned  by  the  Southein  Pacific  Co.  It  is 
proposed  to  widen  the  Islais  Creek  channel  to  300  ft.  and 
deepen  it  to  accommodate  vessels  of  35-ft.  draft.  Warehouses 
would  be  constructed  adjacent  to  the  slip,  and  the  total 
investment  contemplated  is  about  $10,000,000.  Plans  for  the 
work  have  been  made  by  Howard  C.  Holmes,  Chief  Engineer  of 
the  San  Francisco  Dry  Dock  Co. 

Electrification  of  tlie  I^eliijfh  Valley  R.R.  is  under  consid- 
eration, and  engineers  are  now  making  surveys  and  investiga- 
tions preparatory  to  rendering  a  report  upon  the  project.  The 
Lehigh  Valley  carries  a  very  heavy  coal  traffic  from  the 
anthracite  region  to  tidewater,  and  all  trains  have  to  climb 
over  a  high  summit  in  passing  west  from  Wilkes-Barre.  It  is 
stated  that  the  plans  for  electrification  comprehend  the  entire 
main  line  from  Jersey  City  to  Wilkes-Barre. 

""  A  Brolten  AVater  Main  in  Broolcline,  Mass.,  tore  up  a  side- 
walk, blocked  electric  cars  and  flooded  cellars  on  Feb.  14,  at 
6:45  a.m.  The  main,  30  in.  in  diameter,  was  laid  by  the  City 
of  Boston  in  1848  and  carried  a  normal  pressure  of  44  lb.  per 
sq.in.  The  street  covering  was  asphalt  on  a  concrete  base  and 
was   strong  enough   to   force   the  water  to   one   side,   where   it 
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hroko  throliMli  Hi<'  liiick  slilfw.-illv.  A  srwcr  wjis  irciiit  !>•  laid 
midiM-  tlic  Hidowalk,  not  iiiiuin-  fi-rl  from  tin-  vvaltT  iiiiiln.  and 
\V.  10.  Fos.s,  Chief  lOnRlnt'or  of  the  Mitiopolllan  Walor  Hoard, 
slatod  that  possibly  the  main  lnolvc  Ix'i'aii.sc  of  ^loiitid 
.sul)sldi<nci<. 

'riie  Kolininry  IIII/./.iir<lN  In  W  .voiiiIiik  are  the  wornt  In  many 
years,  aeeordinn  to  pro.s.s  d  isi)atflii'.s.  The  experience  of  one 
of  the  trains  (Dveiland  Limited)  of  the  Union  I'aellle  U.K.  i.s 
detailed.  The  train  left  Laramie  behind  a  rotary  snow)>lovv 
pushed  l)y  live  locu)motivea,  but  was  n<>vei'theloss  stalled  at 
Uoek  Kiver.  The  snowdrifts  wei'e  buekod  until  the  plow  was 
broketi.  Thirteen  trains  were  in  line  at  Rock  River  at  one 
time  on  the  westbound  track,  whil(>  about  15  easthound  trains 
were  held  up  in  the  vicinity.  When  the  train  was  llist  stalled, 
the  temperature  was  47°  below  zero,  unolhelal  reports  state. 
The  Overland  Limited  reached  San  Francisco  79  hi-,  late. 

A  Clty-niiiiiiiK'cr  Clinrtcr  for  Kiiiimiim  City,  AIo.,  will  RO  to 
popular  vote  on  Mar.  fi.  An  administrative  boar<l  of  ten  mem- 
bers and  ma.vor,  elected  at  large,  would  fix  the  general  policy 
of  the  city  and  appoint  a  city  manager  who  would,  in  turn, 
appoint  the  heads  of  the  various  departments  and  conduct 
the  business  affairs  of  the  city.  The  proposed  charter  pro- 
vides for  the  initiative,  referendum  and  recall  on  moderate 
petition  percentages.  It  also  simplifies  public  improvement 
proceedings,  provides  for  payment  of  contractors  in  cash  and 
reduces  the  interest  on  tax  bills  from  7  to  (>'/,.  The  eng-ineer 
plays  a  pi-ominent  part  thi-ouKhout,  the  cit.v  engineer  bcMng 
deputy  cit.v  manager.  A  campaign  has  been  inaugurated  and 
meetings  of  information  are  being  held. 


PERSONALS 


C.  M.  Thompson  has  been  appointed  Division  Engineer  of 
the  Union  I'acific  R.R.  at  Denver,  Colo. 

Joseitli  F.  McGuiro,  County  Surveyor  of  Johnson  County, 
Missouri,  has  been  appointed  County  Highway  Engineer. 

F.  L.  3Iaiiiiins;  has  been  made  General  Manager  of  the 
Peebles  Paving  Brick  Co.,  Portsmouth,  Ohio,  succeeding  S.  C. 
Peebles,  resigned. 

Georse  Smart,  Editor  of  the  "Iron  Trade  Review,"  Cleve- 
land, Ohio,  has  resigned  to  join  the  editorial  staff  of  the  "Iron 
Age,"    New    York    City. 

Leo  J.  Byrne,  County  Surveyor  of  Meigs  County,  Ohio,  has 
been  appointed  City  Engineer  of  Pomeroy,  Ohio,  succeeding 
E.  G.  Campbell,  resigned. 

C.  M.  Garland  lias  been  placed  in  charge  of  the  new  power 
department  of  the  Allen  &  Garcia  Co.,  consulting  and  con- 
structing engineers,  Cliicago. 

Alva  O.  Grei.st  announces  that  he  has  opened  offices  at  51 
East  42d  St.,  New  York  City,  as  Consulting  Engineer,  special- 
izing in  public  utility  properties. 

Edward  AV'.  Dalil,  formerly  County  Engineer  of  Yuma 
County,  Arizona,  has  been  appointed  City  Engineer  of  Yuma, 
Ariz.,  succeeding  W.  H.  Elliott,  resigned. 

R.  S.  Durrell  has  resigned  as  Assistant  Engineer  of  the 
Ohio  State  Board  of  Health,  Columbus,  Ohio,  to  accept  a  posi- 
tion with  the  Sewer  Pipe  Manufacturers'  Association,  Akron, 
Ohio. 

"W.  H.  Wood  has  been  appointed  County  Highway  Engineer 
of  Vernon  County,  Missouri,  at  an  annual  salary  of  $1000  per 
annum.  He  is  also  County  Surveyor,  which  is  an  elective 
office. 

H.  De  H.  Conniek,  M.  Am.  See.  C.  E.,  former  Director  of 
Works  of  the  Panama-Pacific  Exposition,  San  Francisco, 
Calif.,  is  now  with  the  American  International  Corporation, 
New  York  City. 

D.  C.  Moon,  General  Manager  of  the  New  York  Central 
Lines  West  of  Buffalo,  has  been  appointed  Assistant  to  the 
Vice-President  in  charge  of  operation.  His  headquarters  for 
the  present  will  remain  at  Cleveland,  Ohio. 

C.  E.  Johnston,  M.  Am.  Soc.  C.  E.,  Chief  Engineer  of  the 
Kansas  City  Southern  Ry.,  has  been  promoted  to  be  General 
Manager.  This  is  a  new  position,  the  duties  of  which  have 
hitherto  been   divided   among   the   vice-presidents. 

C.  Gore-Lans'ton,  recently  Designing  Draftsman,  Chief 
Engineer's  office,  Atchison,  Topeka  &  Santa  Fe  Ry.,  Western 
Lines,  Amarillo,  Tex.,  is  now  in  charge  of  design  and  erection 
of  a  new  unit  of  the  Natural  Soda  Products  Co.,  Keeler,  Calif. 

Walter  Braun,  County  Engineer,  Joseph  H.  Fleming  and  E. 
P.  Knollman,  of  the  County  Engineer's  office,  Franklin  County, 
Columbus,  Ohio,  have  formed  the  engineering  and  surveying 
firm  of  Braun,  Fleming  &  Knollman,  with  offices  in  Columbus. 


\\.  A.  W  illiiiiiiN.  M,  Aril,  Iii.st.  .M.  10. ,  Cliicf  r.lrolcum  lOngl- 
noer.  United  StatoH  Kurenu  of  Mines,  with  head(iuart(!r8  Iti 
.San  Krimcisco,  Calif.,  has  resigned  to  become  AHHlstant  to  the 
•  Jeiieral    .Manager  of   tln'    lOiiipiic    l''U(l   fit  (Jaw  Co.,   nartlcHVille, 

Okl.'l. 

ItnymoiMl  ^ln((lio«v,  for  the  [last  year  head  of  the  Depart- 
ment of  Inigaliiig  lOngineerlng,  New  Mexico  College  of  Agri- 
<'ulture  and  Mechanic  Art.s,  has  reBigne<l  to  l)ecom(!  Assistant 
lOngineer  foi-  Charles  H.  Lee,  Consulting  lOnglneer,  Lob 
Angeles,  Calif. 

W.  A.  Il«'y,  foi  iiieily  of  the  Miller-Hey  Co.,  contractors, 
Waterloo,  Iowa,  and  H.  II.  Kcelcr,  for  the  past  10  years  super- 
intendent and  Chief  Engineer  of  the  Crane  Construction  Co., 
Kansas  City,  Mo.,  have  organized  the  Hey-Keeler  Construction 
Co.,    liiack   Hawk    I51dg.,   Waterloo,   Iowa. 

DwlKht  IJ.  Miller  has  joined  the  staff  of  the  Society  for 
Electrical  Development,  New  York  City.  He  is  a  graduate  of 
Harvard  University.  He  was  for  over  ten  years  with  the 
Westinghouse  Electric  and  Manufacturing  Co.  as  Sales  Engi- 
neer. He  has  been  Sales  Manager  and  C'onsulting  JOngineer 
for  two  other  flims  handling  electrical  and  mechanical 
apparatus. 

A.  S.  InKnllH,  Assistant  General  Manager  of  the  New  York 
Central  Lines  West  of  Buffalo,  has  been  promoted  to  be  Gen- 
eial  Managei-,  succeeding  D.  C.  Moon,  promoted,  as  noted  else- 
where. Mr.  Ingalls  is  a  graduate  of  Harvard  University  and 
entered  the  railway  service  as  a  clerk  in  the  office  of  the 
General  Manager  of  the  Cleveland,  Cincinnati,  Chicago  & 
St.  Louis  R.R. 

Erie  T.  King,  Assoc.  M.  Am.  Soc.  C.  E.,  recently  Assistant 
Engineer  with  Lederle  and  Provost,  Consulting  Sanitary  Engi- 
neers, New  York  City,  and  for  10  years  Assistant  Engineer 
with  the  Board  of  Water  Supply  of  the  City  of  New  York  on 
Catskill  Aqueduct  work,  has  been  appointed  Assistant  Secre- 
tary of  the  General  Contractors'  Association,  .51  Chambers  St., 
New  York  City. 

Fred  C  Jackson,  a  civil  engineer  on  the  Hudson  Bay  Ry. 
in  Canada,  is  the  discoverer  of  the  Flin-Flon  Lake  copper 
district  650  mi.  northwest  of  Winnipeg,  Man.  He  had  never 
been  on  a  prospecting  expedition  before  October,  1915,  when 
he  staked  out  the  present  Mandy  claim.  The  Tonopah  Mining 
Co.  of  Nevada  bought  the  claim  of  Mr.  Jackson,  agreeing  to 
develop  it  and  give  the  original  finder  a  15%  interest.  There 
i.s  nearly  $15,000,000  in  chalcopyrite  ore  in  sight,  according  to 
the  "Engineering  and  Mining  Journal." 
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Robert  L,.  Leonard,  a  prominent  levee  contractor  of  Mem- 
phis, Tenn.,  was  recently  killed  in  a  railway  wreck  at 
Mounds,   Ark. 

Willard  D.  Johnson,  a  foimer  Topographer  of  the  United 
States  Geological  Survey,  Washington,  D.  C,  committed  sui- 
cide Feb.  13. 

Dr.  Henry  Dwight  Holton,  Secretary  of  the  Vermont  State 
Board  of  Health  for  many  years,  died  at  his  home  in  Brattle- 
V)oro,  Feb.  12,  aged  78  years.  He  was  a  Past-President  of  the 
American  Public  Health  Association. 

William  Lyon  Mackenzie,  M.  Can.  Soc.  C.  E.,  Bridge  Engi- 
neer of  the  Canadian  Northern  Ry.,  died  at  his  home  in  Win- 
nipeg, Man.,  Feb.  8,  aged  57  years.  His  early  engineering 
experience  was  with  the  Canadian  Pacific  and  Grand  Trunk 
railways.  For  the  past  12  years  he  had  been  Bridge  Engineer 
of  the  Canadian  Northern  Lines  West  of  Lake  Superior. 

William  O.  Henderer,  M.  Am.  Soc.  C.  E.,  President  of  the 
Csborn  Engineering  Co.,  Cleveland,  Ohio,  died  in  Florida,  Feb. 
8,  aged  50  years.  He  was  born  in  Castleton,  N.  Y.,  and  went 
to  Cleveland  in  1893,  when  he  became  associated  with  F.  C. 
Osborn.  He  was  elected  Vice-President  of  the  Osborn  Engi- 
neering Co.  in  1900  and  President  in  1910.  He  was  a  Past- 
President  of  the  Cleveland  Engineering  Society. 

J.  G.  Macklin,  M.  Can.  Soc.  C.  E.,  for  many  years  Engineer 
of  the  Midland  division  of  the  Grand  Trunk  Ry.,  at  Peterbor- 
ough, Ont.,  died  in  England,  Feb.  5.  He  was  born  in  England 
and  went  to  Canada  as  a  young  man  and  his  first  engineering 
experience  there  was  on  the  construction  of  the  cantilever 
bridge  over  Niagara  River,  below  the  Falls.  His  last  import- 
ant engineering  work  was  the  planning  and  construction  of 
the  dam  on  the  Richelieu  River  at  Chambly,  Que.  He  is  sur- 
vived by  a  son,  Lieut.  F.  C.  A.  Macklin,  of  the  Royal 
Engineers. 

Philip  F.  Kennedy,  Superintendent  of  Construction  of  the 
Post    St.     reinforced-concrete    arch    bridge,     Spokane,    Wash., 
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which  collapsed  Feb.  6,  was  drowned  Jan.  29  V)y  falling  from 
the  falsework  of  the  bridge.  He  was  a  gi-aduate  of  th*; 
Massachusetts  Institute  of  Technology,  class  of  1907,  and  for 
several  years  was  Assistant  Engineer  in  the  office  of  the  City 
Engineer  of  Spokane.  When  the  contract  for  the  new  Post  St. 
bridge  was  awarded  to  Olson  &  Johnson,  of  Missoula,  Mont., 
the  contractors  employed  Mr.  Kennedy  as  Superintendi-nt  in 
charge.  He  is  survived  by  a  widow  and  twin  sons,  about  4 
years  old. 

John  Stocks,  a  member  of  the  Alberta  Public  Utilities  Com- 
mission and  for  many  years  Deputy  Minister  of  Public  Works 
of  the  Province,  .died  Feb.  9  at  his  home  in  Edmonton,  Alta. 
He  was  born  in  Sherrington,  Que.,  in  1858.  He  joined  the 
engineering  forces  which  were  building  the  Canadian  Pacific 
Ry.  in  1881.  He  remained  with  the  engineer  corps  of  this  rail- 
way for  20  years.  In  1901  he  was  appointed  Assistant  Chief 
Engineer  of  the  Northwest  Territories  and  in  190.5  was  made 
Deputy  Minister  of  Public  Works  of  Alberta.  This  office  he 
held  for  10  years,  when  he  became  a  member  of  the  Provincial 
Public  Utilities  Commission. 

Howard  A.  Greene,  Assoc.  M.  Am.  Soc.  C.  E.,  Division  Man- 
ager of  Erection,  American  Bridge  Co.,  Pittsburgh,  Penn.,  died 
on  Feb.  2  of  pneumonia.  He  was  born  at  Providence,  R.  I., 
on  Sept.  15,  1860,  and  was  a  graduate  of  Brown  University. 
After  graduation  he  was  engaged  in  construction  work  in 
various  parts  of  the  country.  At  the  time  of  the  formation  of 
the  American  Bridge  Co.,  he  was  in  charge  of  erection  in  the 
New  York  district  for  the  New  Jersey  Steel  and  Iron  Co., 
having  been  in  the  employ  of  this  company  since  1891.  In 
July,  1901,  he  was  appointed  Erection  Manager  of  the  Pitts- 
burgh division  of  the  American  Bridge  Co.,  which  position  he 
held  until  the  time  of  his  death.  While  serving  in  this  capac- 
ity he  was  in  charge  of  the  erection  of  many  important  struc- 
tures, and  was  also  the  inventor  of  a  number  of  important 
erection  devices  that  are  patented.  He  is  survived  by  a 
widow. 

Eugene  C.  Lewis,  M.  Am.  Soc.  C.  E.,  Chairman  of  the  Board 
of  Directors  of  the  Nashville,  Chattanooga  &  St.  Louis  Ry., 
died  Feb.  13  at  his  home  in  Nashville,  Tenn.  He  was  born  in 
Stewart  County,  Tennessee,  June  22,  1845.  His  father  was 
owner  and  operator  of  a  large  iron-smelting  plant,  and  here 
he  gained  his  first  technical  knowledge  and  experience.  He 
was  graduated  from  Chester  Military  Academy  in  Pennsyl- 
vania in  1865.  His  first  civil  engineering  experience  was  on 
a  railroad  survey  in  Arkansas.  Subsequently  he  was  with  the 
engineer  corps  of  the  Louisville  &  Nashville  R.R.  He  was 
one  of  the  contractors  on  the  Cincinnati,  New  Orleans  &  Texas 
Pacific  Ry.  Following  the  completion  of  this  work  Major 
Lewis  was  Sales  Manager  and  later  General  Manager  of  the 
Sycamore  mills  of  the  Du  Pont  Powder  Co.  He  was  an  officer 
of  several  Tennessee  companies.  In  1910  he  was  elected 
Chairman  of  the  Board  of  Directors  of  the  Nashville,  Chat- 
tanooga &  St.  Louis  Ry.,  having  previously  served  this  com- 
pany as  President  and  General  Manager  of  the  Nashville 
Terminals  and  as  President  of  the  railway.  He  v/as  General 
Director  of  the  Tennessee  Centennial  Exposition  in  1897. 
He  was  a  charter  member  of  the  Engineering  Association  of 
the  South  and  its  President  in  1893.  He  was  elected  a  mem- 
ber of  the  American  Society  of  Civil  Engineers  in  1873  and 
served  two  terms  as  a  Director. 
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AMERICAN   CERAMIC   SOCIETY. 

Mar.  5-8.     Annual  meeting  in  New  York  City.     Secy.,  Edward 
Orton,   Jr.,    Columbus,   Ohio. 
NATIONAL  BRICK  MANUFACTURERS'   ASSOCIATION. 

Mar.    5-10.      Annual    meeting   in    New    York    City   at    McAlpin 
Hotel.     Secy.,  T.  A.   Randall,   Indianapolis. 
CENTRAL  ELECTRIC   RAILWAY   ASSOCIATION. 

Mar.    8-9.      Annual    meeting    in    Indianapolis.      Secy.,    A.    L. 
Neereamer,    Indianapolis. 
NEW  ENGLAND  RAILROAD  CLUB. 

Mar.   13-17.     Annual  meeting  in   Boston.     Secy.,  W.   E.   Cade, 
683  Atlantic  Ave.,  Boston. 
WISCONSIN    ELECTRICAL    ASSOCIATION. 

Mar.   15-16.      Convention   in   Milwaukee.     Secy.,   George  Alli- 
son, First  National  Bank  Building,  Milwaukee. 
NATIONAL   RAILWAY   APPLIANCES   ASSOCIATION. 

Mar.    20.      Annual    meeting    in    Chicago   at    Coliseum.      Secy., 
C.  W.   Kelly,   Kelly-Derby  Co.,   Chicago. 
ILLINOIS  GAS  ASSOCIATION. 

Mar.   21-22.     Annual   meeting  in   Chicago.     Secy.,   Horace   H. 
Clark,    1325   Edison   Building,   Chicago. 
AMERICAN  RAILWAY  ENGINEERING  ASSOCIATION. 

Mar.     20-22.       Annual    meeting.       Congress     Hotel,     Chicago. 
Secy.,  E.  H.  Fritch,  900  South  Michigan  Ave.,  Chicago. 

The     Ajuerican     Institute     of     Consulting     Kngineers     has 

elected   to   the   Council   the    following:    A.    M.    Hunt,    Lewis   B. 
Stillwell,  Wm.  J.  Wilgus,  Gardiner  S.  Williams. 


'i'hc  AsMoeiation  of  American  Steel  Manufacturers  held  its 
annual  meeting  in  Pittsbuigh  on  Feb.  20  at  the  William  Penn 
Hotel.     The  secretary  is  F'rank  A.  Robinson,  Steelton,  Penn. 

'i'hc  Second  .Annual  DrainaKe  Conference  of  the  University 
of  Illinois  is  to  be  held  Mar.  13  to  15.  The  discussions  will 
include  the  organization  and  financing  of  drainage  districts, 
the  surveying  of  drainage  areas,  design  of  systems  and 
improved  method:;  of  construction. 

The  Albany  Society  of  Civil  Knt^^ineers  at  its  annual  meet- 
ing on  Jan.  23  elected  the  following  officers:  President, 
Edward  H.  Sargent;  vice-presidents,  Ervin  B.  Stevenson, 
Austin  C.  Harper,  Ernest  G.  Raynor;  treasurer,  Oliver  W. 
Hartwell;  secretary,  Edwin  S.  Cullings. 

American  Society  for  Testinjf  Materials — The  annual  meet- 
ing will  be  held  as  usual  at  Atlantic  City,  June  26-30,  1917. 
In  reaching  its  decision  as  to  the  place  and  dates  for  the  next 
annual  meeting,  the  Executive  Committee  had  foi-  its  guidance 
the  returns  from  its  invitation  of  last  November  to  the  mem- 
bership at  large  for  suggestions  in  that  connection,  which 
may  be  summarized  as  follows:  Total  number  of  returns,  453; 
favoring  Atlantic  City,  256;  Chicago,  56;  New  York,  42;  Wash- 
ington, 18;  Pittsburgh,  17;  scattering,  64.  As  to  time,  276 
members  favored  June,  of  whom  175  favored  the  last  week  in 
June. 

The  Iowa  EuKineering-  Society  is  holding  its  29th  annual 
meeting  at  the  present  time  at  Ames,  Iowa.  In  Wednesday's 
proceedings  was  a  paper  by  C.  H.  Young,  City  Engineer  of 
Muscatine,  on  "Numbering  Houses  and  Naming  Streets."  In 
the  evening  following  a  talk  on  the  commission-management 
plan  of  city  government,  by  O.  E.  Klingaman,  what  is  known 
as  a  first  annual  "Camp  Fire"  was  held,  the  same  being  an 
informal  hour  for  stories  and  reminiscences.  This  morning's 
session  was  given  over  entirely  to  business.  In  the  evening 
an  informal  banquet  will  be  held  at  the  Sheldon-Munn  hotel. 
On  Friday  morning  the  new  filtration  plant  at  the  engineering 
experiment  station  of  the  Iowa  State  University  will  be 
inspected. 

The  American  Association  of  Enisrineers  scheduled  a  three- 
day  meeting  Feb.  8  to  10,  but  some  of  the  proposed  sessions 
were  not  held  and  the  principal  features  were  centered  in  an 
afternoon  meeting  on  Feb.  10.  The  subject  of  engineering  ethics, 
as  a  control  or  guide  in  the  personal  and  professional  activi- 
ties of  the  engineer,  and  in  relation  to  his  position  before  the 
public,  was  presented  interestingly  by  Prof.  F.  H.  Newell 
(University  of  Illinois).  In  a  paper  on  "Civil  Service  and  the 
Engineer,"  by  Garrison  Babcock,  it  was  stated  that  the  civi-- 
service  system  is  closer  to  the  engineering  profession  than  i.s 
any  other  arm  of  the  Government.  It  represents  scientific 
principles  in  public  enterprises  and  is  the  channel  through 
which  good  engineering  must  enter  public  service.  The  paper 
was  discussed  by  William  B.  Hale,  of  the  Chicago  Civil  Serv- 
ice Reform  Association.  The  problem  of  minimum  qualifica- 
tions for  membership,  which  has  become  increasingly  insistent 
with  the  growth  of  the  association,  was  reviewed  by  N.  M. 
Stineman  (Chicago,  Milwaukee  &  St.  Paul  Ry.).  An  abstract 
of  this  paper  appears  elsewhere   in   this  issue. 

The  Minnesota  Surveyors  and  I^ngineers  Society  held  its 
twenty-second  convention  at  Minneapolis,  Feb.  7  to  9.  The 
Engineers'  Club  of  Minneapolis  provided  the  social  features. 
The  Civil  Engineers'  Society  of  St.  Paul  held  a  joint  meeting 
with  the  Minnesota  Society  on  the  afternoon  of  Feb.  8,  and 
the  Minnesota  Joint  Engineering  Board  held  its  annual  meet- 
ing at  the  same  time  and  place.  This  board  was  organized 
about  a  year  ago  as  a  cooperative  movement,  its  membership 
consisting  of  one  member  from  each  of  the  chapters  of  the 
national  societies  and  from  each  of  the  local  societies  in  the 
state,  and  this  was  its  first  annual  meeting.  The  Minnesota 
Society  committee  reports  on  drainage  and  sanitation 
attracted  attention,  due  to  pending  state  legislation  which 
would  place  all  drainage  matters  under  a  bureau  of  drainage, 
whose  head  would  be  a  civil  engineer  reporting  to  a  Director 
of  Public  Domain,  and  which  would  reorganize  the  state  board 
of  health,  leducing  the  number  of  members  from  nine  to  five 
and  placing  considerable  power  in  the  hands  of  a  director 
(not  necessarily  a  doctor).  The  subjects  and  authors  of  some 
of  the  technical  papers  were:  "Third  Avenue  Bridge,  Minne- 
apolis," by  F.  W.  Capellen,  city  engineer;  "Minneapolis  Indus- 
trial District"  (ideal  industrial  sites,  with  trackage),  by  L.  H. 
Brittin,  general  manager;  "Designing  the  Largest  Locomotive 
Crane,"  by  Gordon  Beulke,  American  Hoist  and  Derrick  Co., 
St.  Paul;  "Water-Service  Connections,"  by  Garrett  O.  House, 
superintendent.  Water  Department,  St.  Paul;  "Development 
of  Water  Power  at  Minneapolis,"  by  R.  D.  Thomas,  engineer, 
St.  Anthony  Water  Power  Co.  The  officers  elected  for  the 
ensuing  year  are:  John  Wilson,  President,  Duluth;  C.  H.  West, 
Vice-President,  St.  Cloud;  T.  D.  Sterling,  Secretary,  St.  Paul; 
W.  F.  Rosenwald,  Treasurer,  Madison. 
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A  new  liiip  of  autODUilic  i-ontiollcra  I'oi-  cloHoly  roKii- 
latiiiM:  the  teiiiiici-nturc  of  iiuliistrial  furnaces  (nas-  or  i>ll- 
llifd  or  electric  heated),  etc.,  has  been  developed  by  tlie 
Hristol  Co.,  of  Wat<M-bury,  Conn.  The  new  system  coniprisis 
three  elements:  (1)  Tlie  temperntui-e-ii\eaaurinK  Instiiimint. 
vvhich  may  be  any  one  of  the  well-known  types  of  IJri.siol 
pyrometers  or  thermometers;  (2)  the  contactor,  which  Is  a 
newly  patented  circuit-closlnpr  device  operated  at  i)redeter- 
mlned  maximum  and  minimum  points  by  the  pyrometer  or 
thermometer  mechanism  with  which  it  is  combined;  (li)  the 
furnace  reprulator,  which  is  either  a  pair  of  electrically  oper- 
ated air  and  gas  valves  or  a  relay  switch  for  electric  fur- 
naces. These  controllers  are  fuinishod  for  all  work  up  lo 
3000°   P. 

•      *      * 

Oil  Kiiriier  Ileiit.s  CDiiorrto  in  tlie  Drum 

A  device  for  heatiuK  concrete  in  the  drum  of  a  ini.xer  by 
means  of  an  oil  burner  is  produced  by  the  Hauck  Manufactur- 
ing Co.,  140  Livingston  St.,  Brooklyn,  N.  Y.  The  puri)o.se  of 
this  apparatus,  vvhich  is  attached  to  concrete  mixers  as  shown 
in  the  view,  is  to  make  winter  concreting  possible  so  far  as 
the  mixing  is  concerned.  There  are  two  types,  one  hand- 
operated  and  one  compressed-air  operated.  The  hand  type 
has  a  20-g'al.  oil-storage  tank  equipped  inside  with  a  powerful 
hand  pump.  The  tank  can  be  placed  on  the  operator's  plat- 
form or  on  the  ground,  as  preferred.  The  burner  used  with 
the  hand-operated  heater  is  of  the  vaporizing  type,  burning 
kerosene  or  coal  oil,  and  it  consumes  approximately  2  gal. 
per  hr.  An  oil  pressure  must  be  carried  of  from  20  to  75  lb.' 
A    25-gal.    tank    accompanies    the    compressed-air    outfit;    the 


IhiuUKh  ail  DiikIinI)  rope  drive.  The  eiiLsliidn  space,  between 
the  liciid  and  (iMieaveH,  holds  !!(•  t<niH  of  Hl4)iie.  The  hop|)er, 
which  lliiics  out  al)ovi%  to  a  diameter  of  about  22  ft.,  affords 
adde<l   receivInK  capacity   of  ;iC   tons  of  slom-. 

The  nuichlno  Is  34  ft.  IiIrIi  over  nil.  The  main  .shaft  is  28  ft. 
long  and  3  ft.  in  maxiniiiin  diainelei'.  The  eeceiitilc  has  a 
ball-and-socket  bearing  lined  with  a  halved  jihiPHphor-bronzc 
bushing  on   which  the  unit  loail  Is  nduced  to  175  lb.  per  scj.in. 


OIL  BURNER  ATTACHED  TO  CONCRETE  MIXER 

burner  is  of  the  atomizing  type,  requiring  15  ft.  of  free  air  per 
minute  and  burning  about  IVz  gal.  of  oil  per  hour.  On  both 
types  the  burner  discharges  to  a  steel  pipe,  made  of  oval 
section  on  the  lower  end  so  as  not  to  interfere  with  the  hop- 
per. It  has  a  short  bend,  so  that  the  flame  shoots  diagonally 
into  the  drum. 

*     *      * 

Record-Breaking  Gyratory  Crusher 

The  world's  largest  rock  crusher  to  date  has  been  com- 
pleted by  the  Kennedy-Van  Saun  Manufacturing  and  Engi- 
neering Corporation,  of  New  York  City,  for  the  Michigan 
Limestone  and  Chemical  Co.,  at  Calcite,  on  Lake  Huron,  near 
Rogers  City,  Mich.  The  new  machine  will  be  used  as  a 
primary  crusher,  taking  60-in.  stone  and  reducing  to  8  in.  and 
finer.  It  has  a  capacity  for  reducing  30,000  tons  of  limestone 
per   20-hour    day.      It    is   driven    by    a    300-hp.    electric    motor, 


HUGE  NEW  GYRATORY  CRUSHER 

The  eccentric  and  eccentric-thrust-collar  bearings  are  oil 
lubricated  by  a  circulating  pump. 

The  spider  (a  single  two-arm  casting)  is  set  clear  of  the 
concaves,  so  that  the  latter  can  be  reset  without  disturbing 
the  head  or  spider.  These  concaves  are  made  in  four  horizon- 
tal belts  of  sections  to  facilitate  handling  and  so  'that,  when 
worn,  only  those  portions  requiring  replacement  need  be 
renewed.  The  top  shell  was  too  heavy  to  ship  in  one  piece, 
so  it  was  made  in  two  horizontal  sections  with  bolted,  flanged, 
tapered,  machined,  male  and  female  joints.  The  head  is 
rigidly  secured  to  the  main  shaft  on  its  smooth  tapered  por- 
tion, being  held  in  position  by  a  sleeve  nut  fixed  on,  but  not 
screwed  to,  the  shaft.  This  nut  operates  in  a  follow^er  zinked 
in  the  top  of  the  head,  so  that  the  tendency  of  the  head  to 
rotate  on  the  shaft  locks  the  former  on  the  latter.  The  main- 
shaft  is  suspended  from  the  spider  by  a  nut  bearing  on  a 
sleeve  and  steel  wearing  ring.  The  head  and  concaves,  which 
take  the  principal  wear  from  crushing,  are  constructed  of 
semisteel  castings.  The  bevel  gear  and  pinion  are  of  cast 
steel,  with  planed  teeth;  the  gear  is  keyed  to  the  eccentric. 
The  countershaft  is  equipped  with  an  extra-long  bearing, 
which  is  adjustable  in  respect  to  the  frame  of  the  crusher,  so 
that  by  removing  or  insei'ting  shims  its  vertical  position  may 
be  regulated  to  adjust  the  gears.  The  bearing  supporting  the 
eccentric  and  gear  is  constructed  with  hardened  and  polished 
high-carbon  steel  wearing  rings  attached  to  the  bottom  plate 
and  eccentric  flange  respectively,  between  which  is  a  phos- 
phor-bronze floating  ring. 

The  stone  is  brought  to  the  crusher  by  8-  to  10-car  stand- 
ard-gage trains.  The  broken  stone  from  this  crusher  is 
spouted  to  a  belt  conveyor,  which  carries  it  on  an  upward 
incline  to  revolving  scieens,  the  rejections  from  which  are 
fed  to  smaller  crushers  producing"  the  finer  sizes  of  stone 
required.  It  is  then  conveyed  either  to  ground  storage  or  to 
bins,  from  which  it  is  loaded  by  shuttle  conveyors  onto 
specially  built  steamboats  for  transport  on  the  Lakes  to 
customers,  principally  large  steel  producers  who  utilize  this 
limestone   for  furnace  flux. 
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Clamshell  Dredge  with  195-Ft.  Boom 


The  clunislu'll  dredges  used  exteiishcly  lor  levee  work 
on  California  rivers  have  been  notiible  for  their  lon*;^ 
booms,  which  are  necessary  for  building  the  levee  at  a 
sufficient  distance  from  the  deejj-water  channel.  Lengths 
of  120  to  125  ft.  were  in  use  more  than  10  yr.  ago.  A 
dredge  with  175-ft.  boom  was  built  in  1907  by  the  Risdon 
Iron  Works,  of  San  Francisco.  It  handled  a  5-yd.  bucket 
and  could  lil't  a  weight  of  18  tons  at  lT5-ft.  reach.  Its 
hull  M'as  of  timber  construction,  l.')Ox()li/^  ft.,  with  a 
depth  of  12  ft.  Tliis  machine  was  l)urned  in  1!)1 1,  hut 
the  available  i)arts  of  the  equi|)ment  were  utilized  in  the 
new  and  larger  dredge  described   helow.     This  was  l)uilt 


(iO  ft.  long.  Connecting  these  are  three  transver.se  trus.ses, 
two  immediately  below  the  A-frame  and  one  about  two- 
thirds  of  the  way  aft,  or  just  in  front  of  the  boiler. 
'^JMie  longitudinal  trusses  are  of  12-in.  20i/2-lb.  channels 
and  10-in.  Bethlehem  H-beams.  The  cross-trus.ses  have 
12-in.  channels  for  the  bottom  members  and  10-in.  chan- 
nels for  the  top  members,  the  diagonal  members  being 
(j-in.  Bethlehem  ll-b(!ams.  ConsideraI)lc  trouble  was  ex- 
])erienced  in  so  designing  and  placing  the  tnisses  tliat 
they  would  not  interl'ere  with  the  machineiy,  since  the 
winding  gear,  engines,  etc.,  ai'c  all  below  deck.  The  liv- 
ing acconnnodations,  oj)erating  hou.^e,  ownei'V  ([uarteis, 


PIG.  1. 


CLAMSHELL  DREDGE  FOR  BUILDINC^  LEVEES  ALONG  CALIFORNIA  RIVERS,  WITH  A  5-YD.  BUCKET 

ON  A  19.-; -FT.  BOOM 


by  the  Union  Works  Co.,  of  San  Francisco,  Calif.,  and 
information  has  l)een  furnished  by  (leorge  L.  Hurst, 
^Manager  of  tlie   Dredging   Deiiarlnient. 

The  hull  lias  steel  trusses  and  side  ]ilating,  with  bot- 
tom and  deck  of  timber.  It  is  110  ft.  long  and  (51  ft. 
t  in.  wide,  with  a  de))tli  of  l;!  I'l.  at  tlie  sides  and  1:5'  ^  ft. 
at  the  center.  The  side  plating  is  %  in.  thick,  made  in 
two  courses.  The  plates  were  made  as  long  as  ])ossil)le, 
s(»me  being  50  ft.  in  lenglh.  Where  the  side  ])laiing  is 
attached  to  the  bottom  of  the  hull,  it  is  reinforced  with 
an  angle  8x8x%  in.  bolted  to  a  12xl8-in.  tindier.  This 
angle  extends  the  full  length  of  the  bull.  The  u)iper 
edge  of  the  side  plating  is  reinforced  with  an  18-in. 
angle  plate,  knuckled  down  6  in.  The  vertical  side 
frames  are  12-in.  20-1  b.  channels,  spaced  3  ft.  c.  to  c. 
The  transverse  frames  are  of  12xl2-in.  timbers,  connected 
to  the  vertical  frames  by  %-in.  gusset  ])lates. 

The  hull  has  two  main  longitudinal  trusses  extending 
its  entire  lenatli  and   a  center  longitudinal  truss  about 


etc.,  are  alK)ve  deck  and  are  worked  in  between  the 
niend)ers  of  the  A-frame. 

The  A-frame  consists  of  three  legs  on  each  side,  all 
terminating  in  one  point  that  sui)i)orts  a  cast-steel  cap. 
This  in  turn  takes  the  top])ing-lift,  which  .sui)])orts  the 
outer  end  of  the  boom.  Tlie  forward  legs  arc  20x20-in. 
timbers  7(5  ft.  long,  in  one  juece  for  each  side,  and  the 
( aj)  is  68  ft.  above  tlu;  deck.  The  back  legs  arc  made 
out  of  12xl()-in.  tind)ers  in  two  pieces.  All  the  legs  rest 
in  cast-iron  sole  ])lates  on  the  deck.  Immediately  behind 
oi-  aft  of  the  A-frame  is  the  gallows  frame  for  lifting 
the  si)mls.  This  is  made  of  18x  18-in.  timbers,  78  ft.  long, 
iind  extends  down  to  the  bottom  of  the  hull.  To  take  up 
the  tension  strains  on  the  A-frame  there  is  a  system  of 
;)-in.  rods  with  turnbuckles.  These  connect  to  heavy 
chain-plates  fastened  to  the  side  plating. 

The  boom  is  made  uj)  of  three  lengths,  the  outer  sec- 
tion  being  20x22  in.  and  the  other  two  sections  22x22  in. 
The  total  length  of  the  boom  is  195  ft.     It  is  trussed 
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viMiicallv  and  laterally,  Ioiil;'  limlH-r  >|>i'(':i(lfi-s  iarr\iiii; 
llic  si(l(>  li'uss-rods.  To  tak(>  care  of  llic  list  of  the  (li-('(l<;i', 
wliicli  lakes  ])Infe  wluii  the  hooiii  swiii-is  at  IM)"  IVomi 
the  center  line,  tlu'  A  I'laine  eap  is  n'o  ft.  forwartl  of  the 
)ti\()t.  })oint.  of  tln'  lower  end  of  the  hooin,  known  as  the 
heel  east i Hi:;. 

^\'hen  the  hooni  is  swun^-  at.  ri<iht.  annies,  the  dredge 
will  have  eoiisiderai)le  list;  and  this  oll'set  ])erniits  the 
boom  to  swinij-  around  on  practically  a  lev(>l  plane.  In 
fact,  <ho  builders  state  that  a  w cll-balaneed  dredj^c  should 
bo  so  arrany'od  that  when  the  bucket  is  dumped  the 
dredge  will  right  itself  sullicicntiy  so  that,  the  boom  will 
swing  back  of  its  own  accord.  The  swinging  of  the  boom 
is  taken  care  of  automatically  by  means  of  two  bucket 
lines,  the  closing  line  being  the  light-hand  line  and  the 
dumping  line  the  left-hand  line.  The  [)oint  where  these 
lines  connect  with  the  A-frame  in  this  dredge  is  18  ft. 
from  each  side  of  tlie  center  of  the  dredge,  or  in  other 
words,  the  leverage  on  an  arm  195  ft.  long  is  only  18  ft. 

For  rapid  working  the  dredge  must  be  carefully  bal- 
anced. The  operator  drops  the  bucket  and  proceeds  to 
hoist  on  the  closing  line;  this  puts  a  strain  on  the  right- 


FIG.   2.    OPERATING   END  OP  CLAMSHELIi  DREDGE 

hand  line,  and  the  bucket  Ix^gins  to  come  up.  At  the 
same  time  the  boom  commences  to  swing  around.  When 
the  desired  point  is  reached,  the  operator  lets  go  on  the 
hoisting-line  friction  and  the  weight  of  the  bucket  falls 
on  the  opening  line,  w^hich  immediately  opens  and  puts 
the  strain  on  the  opposite  side  of  the  boom.  The  boom 
then  swings  back  to  position,  and  the  bucket  is  dropped 
for  another  load. 

The  dredge  has  tandem  cross-compound  horizontal  con- 
densing engines,  with  cylinders  14x24  and  23x24  in., 
running  at  a  maximum  speed  of  150  r.p.ni.  As  the  engines 
nuist  be  about  40  ft.  apart,  it  is  necessary  to  control  the 
supply  of  steam  by  means  of  throttling  valves  placed  im- 
mediately above  the  high -pressure  cylinders.  There  is 
no  flywheel,  and  the  crank  pins  are  set  at  90°.  There 
are  two  pinions  on  the  crankshaft,  which  gear  into  the 
main  dnim  gears,  these  gears  being  10  in.  in  diameter, 
10-in.  face  and  3-in.  pitch.  The  gears  have  a  flat  surface 
aliout  8  in.  wide  on  one  side,  on  which  are  bolted 
V-shaped  friction  blocks.  Various  kinds  of  wood  and 
fiber  have  been  tried  oiit,  but  sugar  or  bull  ]")ine  is  con- 
sidered the  best.  As  these  friction  l)]ocks  wear  down.  2-in. 
pieces  are  put  behind  them  and  bolted  up  so  that  there  is 
very  little  loss. 


'riic  fiiclion  races  are  V-shiiped  and  boiled  to  the  main 
reels  or  diiims,  uliich  are  '.'>  \'\.  I  in.  in  diameter,  with 
turne<i  grooNcs  I'or  {•'•s-in.  wire  rope,  (iears,  friction 
races  and  drums  aic  all  of  cast  iron,  the  drums  having 
bron/,c  lin>liings.  The  Friction  races  are  forced  on  th(>  fric- 
tion blocks  by  means  of  a  center  pin  and  cross-cotter  of  till' 
usual  design,  IIh'  pi\ol  pin  with  a  hardened-steel  disk 
(all  working  in  a  bath  of  oil)  being  part  of  the  outer 
bearing  on  tiie  ?yi-in.  drumshaft.  This  shaft  is  of  forged 
st.'cl.    ' 

The  goose-neck  lever  that  operates  the  center  pin  has 
a  leverage  of  about  25  to  1,  and  the  reach  rod  extends 
from  the  outer  end  of  this  lever  to  just  outside  the  operat- 
ing house.  The  operating  lever  proper  consists  of  two 
])ieces  of  4x6-in.  timber  about  12  ft.  long,  placed  hori- 
zontally, the  ends  being  round  and  placed  just  liigb 
enough  for  the  leverman  to  rest  his  elbows  on  them.  The 
ihrottle  lever  is  placed  vertically  between  them  and  in 
front  of  the  operator. 

The  dredge  is  held  in  position  when  at  work  by  means 
of  three  spuds,  two  forward  and  one  at  the  stern.  The 
stern  spud  is  known  as  a  fleeting  spud  and  is  held  in  a 
steel  frame,  or  carriage,  which  permits  it  to  slide  on  the 
outside  of  the  dredge.  Thus  when  the  point  of  the  spud 
is  held  in  the  mud  and  the  carriage  is  operated,  the  dredge 
will  be  pushed  ahead.  The  forward  spuds  fit  into  cast- 
iron  spud  casings,  or  wells,  which  are  situated  on  each 
side  of  the  dredge  as  near  the  outside  as  possible  and  ex- 
tend from  the  bottom  of  the  hull  to  the  deck.  The  for- 
ward spuds  are  30x30  in.,  70  ft.  long.  The  fleeting  spud 
is  24x24  in.,  60  ft.  long.  The  spuds  are  operated  by  the 
deck  hands,  under  signals  from  the  leverman. 

When  the  dredge  is  to  be  moved,  or  fleeted  ahead,  the 
bucket  is  dropped  and  both  lines  are  tightened.  The  for- 
ward spuds  are  then  raised,  and  with  the  fleeting  spud  on 
the  bottom,  steam  is  turned  into  the  15-in.  cylinder  of  the 
fleeting  carriage.  This  pushes  the  dredge  ahead  about 
12  ft.  The  steam  is  controlled  by  a  threeway  cock.  AYhen 
the  dredge  is  in  its  new  position,  the  forward  spuds  are 
dropped.  The  fleeting  spud  is  raised,  and  its  carriage  is 
moved  ahead  ready  for  the  next  fleet,  or  move.  All  spuds 
are  raised  by  a  double-cylinder  10xl2-in.  horizontal  en- 
gine, which  drives  a  6-in.  cross-drum  shaft  by  means 
of  a  herringbone  gear  and  pinion,  with  a  gear  ratio  of 
about  8  to  1. 


Water- Works  Service  Connections* 

For  water-works  services  smaller  than  3  in.  five  dif- 
ferent kinds  of  material  are  in  use  throughout  the  coun- 
try— plain  iron,  galvanized  iron,  lead,  lead  lined  and  ce- 
ment lined.  Galvanized  iron  and  lead  are  commonly 
used  in  this  territory.  In  making  a  choise  the  de- 
termining factor  would  be  that  the  material  to  be  used 
should  be  that  which  represents  the  lowest  cost  during 
the  life  of  the  service,  taking  into  consideration  original 
cost,  interest  on  the  investment  and  cost  of  upkeep.  The 
elements  of  cost  are  common  labor  for  excavating ;  skilled 
labor  to  make  up  the  service  connections ;  brass  parts  for 
controlling  the  supply  at  the  main  and  near  the  curb, 
and  the  service  pipe  with  stop  or  valve  boxes ;  cost  of  de- 
livering the  material ;  supervision  and  accounting. 

♦Abstract  of  a  paper  read  before  the  Minnesota  Surveyors 
and  Engineers  Society  by  Garrett  O.  House,  Superintendent 
of  Water-Works,  St.  Paul,  Minn.,  February,  1917. 
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In  Now  England  cities  it  is  found  as  an  average  ex- 
perience that  galvanized  iron  will  probably  begin  to  give 
trouble  after  15  yr.  service  and  its  life  may  be  considered 
as  20  yr. ;  that  lead  pipe  begins  to  give  trouble  in  10  yr. 
nnd  that  its  life  is  35  yr.  In  St.  Paul  experience  shows 
that  galvanized  pipe  begins  to  give  trouble  in  10  yr.  or 
less  and  that  its  reasonable  life  under  average  condi- 
tions will  not  exceed  171/4  yr.,  while  lead  service  ])i])e, 
under  ordinary  conditions,  has  a  life  of  35  yr.  and  tlie 
t"'me  when  trouble  begins  is  very  indefinite,  as  its  trouble 
{•^  due  to  settlement  or  accidental  causes. 

For  the  purpose  of  comparison  a  -yi-in.  service  pipe 
50  ft.  long  is  taken.  This  connection  in  lead  pipe  would 
cost  $35  and  in  galvanized  iron  $25.  Estimating  tlie 
life  of  the  lead  pipe  at  35  yr.  and  that  of  the  galvanized- 
iron  pipe  at  one-half  that  time,  tlie  depreciation  on  the 
lead  pipe  would  be  $1  per  yr.  and  on  galvanized-iron  pipe 
$1.43  per  yr.  The  interest  on  the  lead  service  pipe  would 
average  90c.  per  yr.  through  its  life,  and  the  interest  on 
the  investment  on  galvanized-iron  pipe  service  would 
average  66c.  throughout  its  life,  or  a 
total  cost  per  year  for  lead-pipe  service 
of  $1.90  and  for  galvanized-iron  pipe 
service  of  $3.09  per  yr.  It  is  the  ex- 
perience of  those  who  have  installed  and 
maintained  lead  and  galvanized-iron 
pipe  services  that,  when  galvanized-iron 
pipe  becomes  defective,  the  recurrence 
of  leaks  is  frequent  and  expensive  re- 
pairs are  required  until  the  time  for 
replacement  arrives.  In  the  ease  of 
lead  pipe,  repairs  on  account  of  natural 
deterioration  seldom  have  to  be  made 
for  the  first  20  yr.,  and  we  have  found 
lead  service  pipe  in  perfect  condition 
after  25  yr.  The  rules  of  the  St.  Paul 
Bureau  of  Water  provide  that  the 
bureau  furnish  all  materials  and  do 
all  the  work  of  installing 
pipes  from  the  water  main 
property  line,  and  the  cost 
labor  and  material  is  paid 
property  owner.  The  Water  De]iartment  also  makes 
all  repairs  to  the  water-service  connections  at  the 
expense  of  the  owner,  the  actual  cost  being  charged  there- 
for. As  the  owner  of  the  premises  is  not  })ermitted  by  the 
Department  of  Public  Works  to  make  any  excavation  in 
the  street  and  is  not  permitted  by  the  Bureau  of  Wat(!r  to 
make  any  repairs  to  the  water  connections,  and  as  the 
Bureau  of  Water  makes  the  original  installation,  the 
owner  has  very  little  to  say  about  it.  Therefore,  he  should 
not  be  held  responsible  for  other  than  natural  deterior- 
ation of  the  service  pipes,  which  should  be  guaranteed  to 
him  for  a  reasonable  life ;  and  the  cost  of  nuiintenance  and 
repairs  should  be  at  the  ex])ense  of  the  Bureau  of  Water. 
The  repairs  usually  necessary  to  water-service  connec- 
tions are  due  to  imperfect  workmanship  or  material,  or 
to  settlements,  freezing  or  electrolysis,  for  none  of  which 
can  the  owner  be  held  responsible. 

Frozen  water  connections  are  one  of  the  sources  of 
anxiety  both  to  the  water  department  and  to  the  citizen 
in  this  climate.  The  St.  Paul  Water  Department  uses  a 
gas-engine  electric  generator  set  on  a  motor-truck  trailer 
for  thawing  out  water  service  (see  Erujineeriiuj  News, 
Mar.  16,  1916).    The  records  show  that  most  services  are 


relieved  of  ice  within  2  min.,  and  some  of  the  more 
serious  freezings  have  not  required  over  15  min.  An 
arbitrary  charge  of  $5  per  service  is  made  for  the  use 
of  this  thawing  nuichine. 

^: 
Some  Original  City  Planning 

The  accomjianying  sketch  shows  some  original  ideas 
])ut  into  practice  in  laying  out  the  streets  of  a  suburban 
real-estate  development  near  Cleveland,  Ohio,  known  as 
Shaker  TIeights.  The  tract  originally  belonged  to  a 
colony  of  Shakers,  which  by  1889  liad  dwindkMl  to  two 
persons.  They  sohl  the  property  to  a  syndicate,  whicJi 
was  res])()nsible  for  the  layout  of  some  parts  of  the  tract. 
'J'he  area  labeled  Shaker  Heights  Parkway  was  at  that 
lime  given  to  the  City  of  Cleveland  for  a  public;  park. 

Development  of  the  tract  proceeded  slowly  until  1906, 
wlien  ().  P.  and  M.  J.  Van  Sweringen  bought  an  interest 
in  tlie  syndicate.  The  new  owners  are  responsible  for  a 
]-earraiigement  of  the  street  system,  in  which  the  govern- 
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ing  features  were  to])ograi)hy  and  provision  for  rapid- 
transit  service.  The  Van  Sweringens  are  also  the  owners 
of  the  rapid-transit  system  (the  Cleveland  &  Youngstown 
Ry.)  that  is  being  developed  to  serve  this  district,  and 
it  seems  that  the  street  layout,  as  will  appear  from  an 
analysis,  is  designed  for,  and  apparently  well  meets,  the 
convenience  of  the  railway  operation.  The  object  of  the 
converging  cross-streets  on  Shaker  Boulevard  and  South 
]\Ioreland  Boulevard  and  the  almost  entire  elimination 
of  short  blocks  on  these  transit  lines  is  to  concentrate 
passengers  at  infrequent  car  stops.  For  example,  the 
peculiar  street  layout  on  South  J\Ioreland  Boulevard  from 
Lee  Road  east  makes  necessary  only  one  stop  for  five 
cross-streets,  or  one  stop  in  1,250  ft. 

The  oval -shaped  areas  in  the  center  of  the  tract  are  de- 
signedly inaccessible,  for  these  are  for  the  aristocratic 
element  who  have  no  need  of  street-car  transportation. 

B.  L.  Jenks,  of  Cleveland,  attorney  for  the  Van  Swe- 
ringen interests,  has  been  connected  with  the  development 
of  the  project  for  several  years.  No  architect  or  engi- 
neer is  responsible  for  the  general  scheme  or  plan.  The 
surveying  and  engineering  work  was  done  by  the  F.  A. 
Pease  Engineering  Co.,  Cleveland, 
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Finding  the  Economical  Suction   Lift 
of  a  Ccntrilugal  Pump 

Hv  Or  TO  IIaiuNimkn's* 

What  is  (he  iiiaxiiiiiim  siiclioii  lil'l  lliat  a  criil  li  lii^al 
]niiii|)  will  ('I1ici('ntl\  caiTx  ?  What  is  I  lie  siiction  lifl  lor 
•^ToaU'st  clliciciicy  ?  Tlu'sc  arc  (|iirstioiis  that  ha\('  hoth- 
(MHhI  (Icsiii'iii'is  for  Years.  I''ailiir('  to  coiisitlcr  thciii  has 
often  iii\en  a  |)iiiu|)  a  i-e|)iitatioii  of  heiiij^  poorly  (lesi>;-iu'<l, 
wliei'e  it  has  not  worked  as  well  as  another  one  on  the  same 
lift.  Most  nianiil'artiirers  stale  in  theii'  eatalo,i:s  or  ratini;- 
tahl(>s  that  the  suction  should  he  kept  as  low  as  possible 
and  should  not  e\eeed  1.")  It.,  as  for  hiiiher  lifts  a  drop 
in  eapaeity  and  ellieieney  is  likely  to  occur.  This  is  tiiie 
in  souie  eases,  hut  the  revei'se  has  heen  ohser\cd  in  otiiei- 
instances  up  to  a  ceitain  point.  'I'he  author,  in  so|\in<;" 
this  i)r()hlein,  has  dexcloped  certain  "\acuinn  curNcs"  that, 
ennhle  a  desiiiiier  to  select  the  proper  pump  and  impeller 
for  any  lift,  and  iiive  the  opei'atin^-  ony-ineer  a  better  im- 
dorstandiiiii-  of  conditions  that  <^()\ern  the  suction  lift  of  a 
centrifugal  pum|). 

In  the  followinu-  discussion  mainly  eentrifui^al  pum])s 
of  the  voluti'  tyi)e  are  considered.  All  tests  i-eferred  to 
were  made  on  the  factory  test  stand  with  douhle-suction 
volute  pumps,  and  the  pil)ing  and  gages  wore  arranged  as 
shown  in  Fig.  1.  To  the  vacuum-gage  readings  is  added 
the  distance  A;  and  wherever  the  woi'd  "vacuum"  is  iised, 
it  signifies  the  distance  of  the  water  level  to  the  center 
line  of  the  pump  plus  the  friction  head  in  feet  of  water 
in  the  suction  pipe  up  to  the  vacuum  gage.    The  fi-iction 


leni  it  is  hest  to  i  nxcst  iL'ate  I  he  characteri^t  ic  curves  of  on( 
impeller  at  ddfi'rcnt  speeds.  As  is  well  known,  the  ca- 
paeily  changes  in  direct  proportion  to  the  speed,  and  the 
head  as  the  s(puire  of  IIh'  speed.  This  holds  good  as  long 
as  the  water  \clocities  in  the  impeller  and  casing  remain 
within  certain  limits.  If  thev  e\cecd  these  limits,  Ww 
capacitN'  falls  oil'  (piickcr  than  the  aho\c-inenf  ione(l  law 
woidd  indiiale,  unld  finally  a  point  is  reached  wdier(!  ii 
further  increase  in  speed  does  not  increase  the  capacity. 
This  point  is  called  the  "break  point";  it  is  seen  in  tla." 
cur\es  of  fig.  2,  which  re])resent  the  performance  of  an 
.S-in.  donhle-suct  ion  \oliite  pump.  The  hreak  occurs  at 
;'...S.'")()  gal.  per  mill. 

The   pump  was  set    up  as  shown   in    Fig.    I,  with  ahout 
IT)   I'i.  of   r^-in.  suction    pipe   hetweeii   the  elhow  and    the 
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pump.     The  vacuum  could  he  increased  by  throttling  the 
gate  valves  in  the  suction  pipe,  and  the  long  pipe  served 
to  straighten  out  the  water  before  it  flowed  into  the  pump 
in  the  pump-suction  elbow,  in  the  impeller  and  in  the      casing.    The  ])unip  was  first  tested  with  the  valve  in  tlie 
volute  chamber  up  to  the  point  where  the  discluirge  gage     suction  line  wnde  open  and  the  valve  in  the  discharge  line 


is  connected,  interests  only  the  designer  and  not  the  oper- 
ating engineer. 

SucTiox-LiFT   Eelattoxs 
Assuming  that  the  suction  line  is  properly  laid,  that 


throttled  for  the  various  pressures.  As  the  capacity 
increased,  the  vacuum  naturally  increased;  the  vacuum 
readings  for  the  corresponding  capacities  were  noted  and 
are  represented  for  2,300  r.p.m.  in  Fig.  3  by  a  line  called 
the  "pipe-friction"  curve.    This  shows  the  friction  loss  in 

it  is  tight  and  contains  no  air  pockets,  and  assuming  that      x\\^  suction  pipe  for  capacities  ranging  from  zero  to  maxi- 

the  water  is  cold  and  free  from  vapors,  the  vacuum  wliich 


a  centrifugal  pump  can  produce  depends  then  on  the  shai)e 
of  the  pump-suction  elbow,  or  suction  head,  the  inlet  open- 
ing of  the  impeller  and  its  speed,  the  ratio  of  outside  di- 
ameter to  inside  diam- 
^'      ^      ''      ^      '      '      '     "i     ^       eter  of  the  im])cller,  ami 

the  amount  of  water 
pumped.  In  order  fully 
to  understand  tlie  proh- 

*Barrett  &  Haentjens, 
Hazleton,  Penn.  Formerly 
Chief  Engineer,  .leane.s- 
ville  Iron  Works  Co. 


mum. 

The  pump  was  then  run  with  the  discharge  valve  wide 
open,  and  the  valve  in  the  suction  line  was  throttled.  This 
increased  the  vacuum  and  decreased  the  capacity  so  that, 
as  the  discharge  valve  was  always  w'ide  open,  the  maximum 
capacity  for  the  various  vacua  could  be  determined.  These 
readings  are  plotted  in  Fig.  3,  giving  a  line  here  called 
the  "maximum-vacuum"  curve.  The  maximum-vacuum 
cTirve  and  the  friction  curve  meet  at  the  break  point.  The 
highest  vacuum  at  the  point  of  best  efficiency  for  2,300 
i.p.ni.  was,  according  to  the  curve,  21  ft. ;  13  ft.  was  there- 
fore ex])ended  in  forcing  the  water  through  the  suction 
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liead  into  the  impeller.  ''J'his  head  is  lost,  all  excepl  the 
velocity  head  co!'resj)()ndin<ij  to  the  velocity  increase  of  the 
water  flowing  i'roin  the  suction  elhow  into  the  inipellei' 
eye. 

Fig.  4  shows  the  maximum- vacuum  curves  for  2300, 
2000,  1700  and  1400  r.p.m.  It  will  be  noticed  that  for 
the  points  of  best  efficiency  the  niaxiiuiini  vacuum  in- 
creases as  the  speed  decreases.  An  imi)eller  in  a  volute 
pump,  therefore,  when  workijig  at  the  best  efficiency  point, 
can  produce  a  ]ii<,dier  vacuum  at  low  speed  than  at  high 
speed.  If  conditions  require  high  speed  and  at  the  same 
time  high  vacuum,  the  pump  must  be  so  designed  tiiat  the 
condition  point  on  the  curve  is  ahead  of  tlie  best  etliciency 
point;  in  other  words,  efficiency  must  be  sacrificed  in  order 
to  obtain  high  vacuum.  It  will  further  be  noticed  that, 
especially  at  high  speed,  the  pump  rapidly  loses  its  faculty 
to  produce  a  high  vacuum  after  the  best  efficiency  point  is 
passed  and  the  condition  point  comes  nearer  to  the  break 
point.  Volute  pumps  having  a  characteristic  curve  of 
the  shape  shown  in  Fig.  (5  are  therefore  not  suitable  for 
high  vacuum. 

High  Vacuum  and  Efficiency 
So  far  we  have  considered  only  the  highest  obtainable 
vacuum  and  disregarded  the  efficiency  of  the  pump.  In 
order  to  obtain  the  best  efficiency  it  is  essential  that  pump 
and  impeller  passages  are  perfectly  filled  with  water  when 
the  pump  is  running.  If  the  impeller  throws  out  more 
water  than  the  inlet  can  pass,  the  stream  in  the  impeller 
passages  breaks  off.  The  unfilled  condition  exists  for  all 
points  along  the  maximum-vacuum  curve. 

Eeferring  to  Fig.  2,  the  pump  at  2,300  r.p.m.  worked 
most  efficiently  when  pumping  2,900  gal.  per  min.  against 
195  ft.  total  discharge  head.  From  Fig.  3  we  know  that 
the  vacuum  was  9  ft.  when  pumping  this  quantity  of 
water  with  the  valve  in  the  suction  line  wide  open,  ''i'his 
test  was  repeated  and  the  discharge  valve  throttled  to  pro- 
duce 195  ft.  total  delivery  head.  The  efficiency  was  found 
to  be  80%.  The  vacuum  was  then  increased  by  throttling 
the  valve  in  the  suction  line,  leaving  the  valve  in  the 
discharge  undisturbed,  and  capacity,  head  and  power  read- 
ings were  taken.  The  efficiency  remained  constant  until 
the  vacuum  was  increased  to  more  than  IG  ft.  Then 
head,  capacity  and  efficiency  began  to  fall  until  finally, 
when  the  maximum  vacuum  was  obtained,  head  and  effi- 
ciency had  drop])ed  about  50%.  The  heavy  curves  in  Fig. 
5  indicate  the  change  in  head  and  efficiency  at  the  various 
degrees  of  vacuum. 

A  great  number  of  tests  showed  that  in  order  to  main- 
tain the  best  efficiency  the  vacuum  must  be  about  5  ft. 
lower  than  indicated  by  the  maximum-vacuum  curve. 
It  was  also  found  that  when  increasing  the  suction  lift 
from  minimum  to  maximum,  the  efficiency  would  in  most 
cases  first  increase  slightly  and  then  decrease.  This  in- 
crease amounted  to  1  or  2%  and  in  some  cases  to  3%. 
While  it  is  a  very  difficult  matter  to  make  pump  tests 
within  such  close  limits  and  errors  may  have  occurred, 
the  fact  that  almost  all  tests  showed  the  same  phenome- 
non creates  the  belief  that  a  centrifugal  pump  works  more 
efficiently  on  a  moderate  than  on  a  very  low  suction  lift. 

Imi'rovkd  Pr?*rp  Practice 
The  foregoing  refers  to  volute  pumps  without  a  diffu- 
sion ring.    The  introduction  of  a  diffusion  ring  makes  it 
])ossible  to  use  at  high  spcHnl  low  velocity  in  the  suction 
elbows  and  th(>  imix-llei'  eve  and  still  obtain  jjood  efficiencv. 


Th(>  many  failuies  of  centrifugal  pumps  working  on 
liigh  suction  lifts  ((Hihl  base  been  a\()i(le(|  if  tlu;  manu- 
facturers had  eslai)lislied  vacuum  curves  for  their  pump 
casings.  The  tests  should  be  made  with  impellei's  of 
\aryiiig  diameter,  as  im])ellers  having  short  vanes  do  not 
]»i'o(luce  as  high  a  vacuum  as  inij)ellers  Jiaving  a  lai-ger 
ratio  of  outside  to  inside  diameter.  A  volute  ])uinp 
v.orkiiig  efhciently  on  15-ft.  vacuum  may  fall  off  consid- 
erably if  the  vacuum  is  increased  to  18  ft.,  and  especially 
pum])s  lia\ing  a  characteristic  like  Fig.  5  are  uncertain 
ill  o])eration  on  high  \acuum. 

For  the  (lesigucr  the  \acuum  curNcs  give  a  good  check 
on  the  design  of  the  casing.     Suppose  the  same  impeller 
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PIGS.  6  AND  7. 


COMPARISON  OF  SINGLE-   AND  DOUBLE- 
SUCTION  WELL  PUMPS 


is  installed  in  two  pump  casings  having  the  same  suction 
and  dischai'ge  openings  and  the  vacuum  curves  are  estab- 
lished, '^i'he  casing  that  produces  the  higher  vacuum  and 
passes  at  the  same  time  the  greater  amount  of  water  will 
be  more  efficien»t.  It  is  of  course  assumed  that  the  im- 
peller is  correctly  designed. 

The  correct  design  of  the  suction  head,  especially  of 
double-suction  pumps,  is  of  the  utmost  importance.  Much 
valuable  information  I'cgarding  the  flow  of  water  in  elbows 
and  through  the  impeller  is  contained  in  a  ]iaper  by  F.  zur 
Nedden,  in  the  August,  1915,  issue  of  the  "Proceedings"  of 
the  American  Society  of  Civil  hhigineers.  and  particu- 
larly in  the  discussion  by  C.  G.  de  Laval  in  the  ISTovember. 
1915.   "Proceedings."   where   be  shows   that  by   changing 
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ilio  suction  (Milrnncc  of  (loiiMc-sucf  ion   volute  |)nni|)s  tlic  .mil  iccoiiiiih'IhI  lor  wells  llicir  (lonlilc-sncj  ion  ]>unips  sot  in 

capacitv  was  increased    U)  to  .")()'^,' .  a  \ritical  |»osiliiin.     The  space  in  a^  well   is  as  a  rnlo  vcrv 

'I'lie  water  in  a  douhlc-snctioii  pninji  nouinij  from  llie  limited  ;  and  in  addition  totiielnrn  llic  water  lias  to  make 

suction  head  into  the  impeller  has  to  make  a  turn  of  !)()".  in  the  casinu',  short   elhows  must    he  used  on   the  suction 

In  a  vei'lical   single-suction    |inin|)   the   watei'   Hows  aluui;-  and  disclia  riic  (see  h'i^s.  (>  and  7  ),     This  is  det  rimental  to 

a  straight  j)atli  dirt'clly  into  the  im|teller.     Such  a  pump,  liiLjh  cllicicucy.     The  speed  (»!'  vertical   pumps  as  a   rule  is 

tliei'(d'ore,  must   iii\-e  the  hiii'hcst   ellicieui  y,  and    it    is   pe-  not  so   lii.L;li,   hut,   that   siuiiie-suction    impellers   could    he 

en  liar  that  this  type  has  not  lieen  more  pel' feet  ed.     I  nslead  used  to  o'ood  advan(a,ti:e  ;  the  tendency  In  sii  list  it  utc  (loiihlc- 

nianut'aidurers  now  ahandon  siiu^le-suction  vertical  pumps  snclion  I'or  siiii;le-suctioii  is  a  step  in  the  w'ron;L;"  direction 

Excess  Rock  Excavation  in  Catskill 
Aqueduct  Tunnels 

M\    M.    K.   ZirsKi;* 


S\  WUl'iSliS — Tlie  uuthur  rc/ioiis  llic  (•.r/irriciicc 
in  (Iriring  nearly  50  mi.  of  I  tin  nets  for  I  In'  I'ltishill 
Aqueduct  tvith  respect  to  the  amount  of  rock  ex- 
cavated outside  the  surface  of  the  neat  tunnel  lin- 
ing. The  figures  are  of  value  to  every  engineer 
who  may  have  to  estimate  on  tunnel  conslrurtion 
or  to  draw  specifications  for  rocl'-tunnel  worl-. 

To  engineers  and  contractors  enuaged  in  tumuding 
work,  it  is  of  advantage  to  liave  inforination  in  regard  to 
the  excess  excavation  that  may  be  expected  in  driving 
a  rock  tunnel,  in  order  that  a  fairly  close  estimate  may 
be  made  of  the  actual  number  of  cubic  yards  of  rock  that 
nmst  be  handled.  If  the  tunnel  is  to  be  lined,  the  data 
for  excess  excavation  are  also  of  importance  in  estimating 
tlie  quantity  of  masonry  required  for  lining.  On  contract 
work,  the  information  is  of  especial  value  to  enable  tlie 
engineer  1o  fix.  in  advance,  equitahle  iines  limit ing  the 
cross-section  in  which  excavation  and  masonry  lining 
will  be  paid  for. 

The  question  of  payment  for  excavation  and  for  con- 
crete outside  of  the  neat  lines  of  a  tunnel  has  Ikmmi  a  source 
of  nnich  controversy  in  tunnel  construction  and  has  fre- 
quently resulted  in  pi'olonged  litigation.  Where  payment 
is  made  on  the  basis  of  the  actual  quantities,  careless  work 
and  increased  cost  are  likely  to  follow.  For  it  is  obvious 
that  where  definite  lines  are  not  fixed  in  advance,  limiting 
the  amount  of  excavation  and  masonry  that  will  be  paid 
for,  it  is  a  difficult  matter  to  control  the  size  of  the  excava- 
tion, as  the  contractor  profits  by  wide  breakage. 

On  the  other  hand,  where  no  payment  is  allowed  for 
excavation  outside  the  line  defining  the  minimum  re- 
quired thickness  of  lining,  the  contractor  does  not  receive 
payment  for  the  amount  of  rock  necessary  to  excavate, 
since  the  rock  will  necessarily  break  outside  of  this  line. 
This  method  of  payment,  therefore,  is  unfair  to  the  con- 
tractor, particularly  where  the  breakage  is  very  wide 
through  no  fault  of  his.  When  the  Croton  Aqueduct 
w^as  built,  no  allowance  was  made  for  rock  excavated  out- 
side the  specified  masonry  lines.  The  contractors  sued 
the  city,  and  after  protracted  legal  proceedings  they  se- 
cured partial  payment  through  an  Act  of  the  Legislature. 

In  this  article  an  attempt  has  been  made  to  give  all 
the  available  data  on  the  actual  breakage  in  the  excavation 
of  the  various  rock  tunnels  of  the  Catskill  Aqueduct.   Tlie 


entire  a(|ueduct,  wliich  will  convey  water  from  the  Cats- 
kill  Mountains  to  New  York  City,  com])rises  a  total  of 
127  mi.,  of  which  49  mi.  is  in  tunnel. 

Two  standard  types  of  tunnel  were  employed.  These 
(shown  in  Figs.  1  and  2)  are  designated  as  the  grade  and 
tlie  pressure  tunnel  respectively.  The  grade  tunnels 
})ierce  ridges  and  mountains  on  the  hydraulic  gradient, 
and  the  pressuie  tunnels  cross  the  broad  and  deep  valleys. 
The  latter  type  of  tunnel  also  forms  the  great  distribution 
main  within  the  city  limits.  There  are  24  grade  tunnels 
in  all,  aggregating  14  mi.  in  length,  and  9  pressure 
tunnels  totaling  ,'55  mi.  The  tunnels  are  lined  through- 
out with  portland-cement  concrete. 

The  size  of  the  tunnels  and  the  minimum  required 
thickness  of  lining  vary,  the  dimensions  indicated  on  the 
cross-sections  being  typical  of  the  tunnels  in  unsupported 

'^^^-^ 


PIGS. 


1    AND    2.    CROSS-SECTIONS    OF    TUNNELS, 
CATSKILL  AQUEDUCT 


♦Assistant    Engineer,    Bnaid    of   Water    Supply,    New    York 
City.  250  West  r.4th  St. 


ground.  The  pressure  tunnels  have  a  finished  inside 
diameter  varying  from  16  ft.  7  in.  to  a  minimum  of  11  ft. 

In  preparing  the  plans  and  specifications  for  the  Cats- 
kill  Aqueduct  under  the  direction  of  the  Chief  Engineer, 
J.  Waldo  Smith,  an  extensive  study  was  made  of  the 
breakage  of  rock  in  maiiy  well-known  tunnels.  Based 
on  the  results  of  these  studies,  the  lines  shown  on  tlie 
cross-sections,  Figs.  1  and  2,  were  adopted. 

The  A  line  indicated  on  these  sections  is  the  line  within 
which  no  rock  is  permitted  to  project.  This  line,  there- 
fore, defines  the  minimum  thickness  of  masonry  lining 
and  corresponds  to  the  line  ordinarily  desigiiated  in  tun- 
nel work  as  the  clearance,  or  the  neat,  line.  Whatever 
volume  is  actually  excavated,  the  specifications  provide 
that  payment  for  excavation  will  be  made  to  the  B  line, 
which  in  unsupported  ]iortions  of  the  tunnel  is  parallel  to 
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DAT.X  ON  TUNNKI,  HHE.VK.VGE,  CATSKIIJ,  .VQUEDUCl 


Rock  Formation 
Sh  lies  and  Slates: 
[laniilton  shale.  . 

Marcellus  shale 


Ksopus  shale.  . 

Hudson  River  shale. 

Hudson  Hiver  shale. 
Hudson  Hiver  shale. 
Hudson  Hiver  shale. 

Hudson  River  shale. 


Name  of 
Tunnel 

Contract 
No. 

Type  of 
Tunnel 

Peak 

II 

Grade 

Rondout 

12 

Pressure 

Hondout 

12 

Pressure 

Honticou 

12 

Cirade 

Bonticou 

47 

Grade 

Rondout 

12 

Pressure 

WallkiU 

47 

Pressure 

Moodna 

20 

Pressure 

Yonkers  gneiss 
Yonkers  gneiss 

Yonkers 

Van  Cortlandt 

30 
30 

Pressure 
Pressure 

Yonkers  gneiss 

City 

63 

Pressure 

Fordham  gneiss .... 
Fordham  gneiss.  . 

City 

City 

63 
65 

Pressure 
Pressure 

Fordhani  gneiss ,  . 

City 

67 

Press\ire 

Granodionte  (gneiss) .    . 

Manhattan  schist 

Manhattan  schist. 

City 

City 
City 

67 
65 
66 

Pressure 
Pressure 
Pressure 

Manhattan  schist. 

City 

65 

Pressure 

Manhattan  schist. 

Average,  gneisses. . 

City 

67 

Pressure 

Distance  Between  the 

.\  iiine  and 

the  Average  Line  of 

Actual  lO.xcavatioii,  In. 


IIJ 
II 


Manhattan  schist.  .        Turkey  Mountain    24  Grade 

Manhattan  schist Croton  25  Grade 

Manhattan  schist Chadeaync  ,  25  (irade 

Average,  granites  and  gneisses 

Average,  Manhattan  schist 

Gneisses  and  Schists  in  and  Near  New  York  City: 
Yonkers  gneiss  Yonkers  54  Pressure 


I5i 
I2J 
111 

13i 


Average,  shales 
Limestones: 
Helderberg  series . 

12 

Pressure 

12J 

Rondout 

HJ 

Inwood 

Pleasantville 

55 

Grade 

19; 

Inwood 

City 

65 

Pressure 

15 

Inwood 

City 

67 

Pressure 

17 

12 

Pressure 

14* 

Shawangunk  Grit: 

Roundout 

16 

Granites,  Gneisses 
Gneissoid  granite. 
Gneissoid  granite. 
Gneissoid  granite.  . 
Gneissoid  granite . 
Gneissoid  granite. 

and  Schists  North  of  N. 
Moodna 
Moodna 
Breakneck 
Hudson 
Breakneck 

pw  York  Cit 
20 
160 
80 
90 
80 

y: 

Pressure 
Pressure 
Pressure 
Pressure 
Grade 

16 

15 
13i 
I3J 
\4l 

Gneissoid  granite. 
Granitic  gneiss 
Granitic  gneiss 
Granitic  gneiss 

Cat  Hill 
Bull  Hill 
McKeel 
Garrison 

2 

22 

2 

2 

Grade 
Grade 
Grade 
Grade 

18^ 
15J 

Hi 

15i 

Fordham  gneiss 

Fordham  srneiss 

Manhattan  schist. .  . 
Manhattan  schist . .  . 

Millwood 
Sarles 

Croton  Lake 
Reynolds  Hill 

55 
55 
24 
55 

Cirade 
Grade 
Pressure 
Grade 

I6i 
17 
15 
21 

Manhattan  schist. 

Hunter's  Brook 

23 

Cirade 

20 

Average,  Manhattan  sehisi 


16J 
15 


15] 
I5i 
I5i 


13? 
17 


I6| 
155 


Length  of  Tun- 
nel on  Which 
Data  Are 
Based,  Ft. 

3,350 
1,770 


5,590 

3,300 

2,830 

5,900 

22,020 

17,620 


6,360  1 

800  I 
740  f 

1,500. 

1,050 

2,350 

5,140 

900 

10,400 


4,350  1 
5,230/ 
2,600 
2,800 

4,880 


1,270' 

2,990 

550 

38,820 

15,090 

10,880 


1,160 
1,790 


7,330 


11,040 
5,860 


2. 300 
17,640 
22,270 


770 
4,780 


Remarks 

Firm  shale  uniform  in  character,  bedding  ncarlj 
horizontal 

Hook  rather  soft,  sealed  on  exposure  to  air,  re- 
quiring temporary  timber  support;  dip  gen- 
erally slight,  strike  approximately  45  deg.  to 
(•enter  line  of  tunnel 

Hard  shale,  favorable  to  tunneling;  dip  generally 
less  than  10  (leg.;  tendency  to  break  high  in 
north  half  of  stretch,  which  was  timbered 

Thin  bedded,  uniform  in  structure;  dip  70  (leg. 
to  90  (leg.,  strike  nearly  at  right  angles  to 
tunnel  axis 

Strike  generally  25  deg.  to  45  deg.  to  tunnel  axis, 
40  (leg.  to  80  (leg.;  bench  broke  wide 

Hock  of  same  g(>neral  character  as  in  Bonticou 
grade  tunnel.     Contract   12 

Dip  horizontal  to  vertical,  strike  about  45  deg. 
to  tunnel  axis;  rock  in  northerly  half  of  tunnel 
rather  soft  and  thin  bedded;  very  hard  sand- 
stone in  stretches  in  southerly  half 

.Sandstone  and  shale  in  heavy  beds;  strike  gener- 
ally 50  deg.  to  85  deg.  to  tunnel  axis;  rock 
blocky  in  portions  with  numerous  joints  and 
faults 


Nearly  horizontal  bedding;  Port  Rwen  hard  and 
cherty.  Becraft  broke  high  in  roof.  New  Scot- 
land blocky,  broke  rectangular 

Crystalline  limestone,  partly  blocky  and  broken 
up  by  sand  seams 

Strike  nearly  at  right  angles  to  tunnel  axle,  dip 
about  75  deg. 

Crystalline  rock,  blocky;  strike  generally  parallel 
to  tunnel  axis,  dip  about  55  deg.;  holes  in 
bench  drilled  too  deep 


Very  hard  quartz  conglomerate;  beddinj?  nearly 
horizontal;  numerous  joint  planes  tended  to 
break  S(iuare  at  bottom 


Hard  granite,    fairly    uniform,    numerous  joint 
planes 

Same  as  granite  above;  tunnel  excavated  by  bot- 
tom heading 
Heavy  joint  planes;  tunnel  very  carelessly  driver 
Blocky,  jointed  rock;  tunnel  poorly  driven 
Uniform  rock;  tunnel  driven  with  care 
Material  varied  from  soft,  disintegrated  rock  to 
very  hard,  blocky  quartzite;  numerous  joint 
planes;  portion  of  tunnel  poorly  driven 
Sound  hard  rock;  contractor  aimed  to  excavate 

sufficiently  large  to  avoid  trimming 
Uniform    material,   some   jointing 
Poor    ground,     rock     much     disintegrated  and 

broken 
Koclc   varied  from  soft  disintegrated  schist   to 
dense,    hard,    close-grained    material    badly 
jointed  in  places;  frequent  crushed  zones,  bot- 
tom heading  excavation 

Rock  fairly  uniform  and  sound;  some  jointing 


Sound  hard  gneiss,  excessive  breakage  due  to 
careless  and  reckless  driving;  bonus  system 
used  part  of  the  time 

Sound  hard  rock;  very  carefully  driven,  and 
closeness  to  lines  also  due  to  use  of  horizontal 
.  drill  holes,  tunnel  being  driven  by  bottom 
heading 

Strike  nearly  parallel  to  center  line  of  tunnel, 
joints  very  numerous,  ground  hard  and  blocky, 
cut  in  many  places  by  disintegrated  zones; 
contractor  aimed  to  excavate  sufficiently  large 
to  avoid  trimming 

Hock  hard  and  uniform  for  greater  length  of  tun- 
nel; some   poor  ground   in   northerly    portion 

Hockharduiid  blocky  with  nunieroiisjoints.  con- 
siderably folded  and  disturbed:  holes  drilled 
too  deep  in  bench 

Hard  crystalline  dense  rock 

Medium  hard,  generally  sound  rock,  of  good 
quality  for  tunnel  driving;  strike  nearly  paral- 
lel to  tunnel  axis,  bedding  usually  steeper  than 
45  deg. 

Strike  approximately  at  right  angles  to  center 
line  of  tunnel 

Hock  of  same  general  character  as  on  Contract 
66;  bench  was  drilled  too  deep,  resulting  in 
excessive  breakage  in  bottom 


and  13  in.  outsido  of  tlie  .1  lino,  as  shown  on  llic  sections, 
Fitrs.  1  and  2.  This  13  in.  was  dctorniined  from  the  tun- 
nels investigated,  as  an  average  figure  for  the  distance 
tliat  the  rock  broke  back  of  the  clearance  line  in  tunnels 
driven  with  reasonable  care.     The  7?  line  is  al.-;o  the  pay- 


ment line   for   concrete   ma.^onry   wliere   the   concrete   is 
]daced  against  tlie  rock. 

The  C  line  shown  on  the  cross-sections  is  defined  in 
Ihe  specifications  as  "the  line  of  effective  average  thick- 
ness of  masonry  lining."     The  C  line  is  placed  generally 
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T)  in.  outside  of  the  .1  line,  iind  llic  spccilicntioiis  provide 
lliiit  the  liimii;'  shall  e\ei'\  where  jutiudU  aveniu'c  to  ilie 
('  line,  the  rock  Iumiij;'  triiniiied  hack  of  the  .1  line  where 
itecossarv. 

Ill  addition  to  payment  for  excavation  and  concrete  to 
Iho  H  line,  the  tunnel  eoidraets  I'or  the  ('at.skill  Acpiediiet 
contain  an  item  called  "K.vcoss  Coiiereto  Masonrv  in 
Slial'ts  and  'runnels,"  which  ])rovid('s  that  the  nuniher  of 
cubic  yards,  if  any,  hy  which  the  actual  quantity  of  con- 
crete exceeds  tlu'  theoretical  quantity  (measured  to  the 
B  line)  for  each  stretch  of  100  ft.  sliall  he  ])aid  for  at  a 
li.xed  i)ric(\  which  is  eitlier  $2.r)0  or  $;}  per  cu.yd.  This 
item  for  excess  (*oncrete  provides  some  compensation 
where  the  hreaka>:-e  is  v(>ry  wide;  hut  as  there  is  no  ])rolit 
in  tlu^  pric{>  stipulated  I'oi-  this  item,  tliere  is  no  incentive 
i'or  the  contractor  to  excavate  recklessly.  It  should  he 
noted  here  that  on  all  the  aqueduct  contracts,  cement 
is  paid  i'or  sei)arately  on  the  hasis  of  the  numher  of  hairels 
actually  u.sed  in  the  work. 

The  relation  hetween  the  .1.  or  clearance,  line  and  the 
average  line  of  actual  excavation  in  the  various  tunnels 
is  shown  in  the  accompanying  tabulation.  The  figures 
are  based  on  cross-sections  generally  10  ft.  a])art.  taken 
in  the  tunnel  either  hy  the  Sunflower  instrument  or  hy 
measurements  from  the  forms  Ui^ed  for  lining  the  tunnels. 
The  data  in  the  table  do  not  include  those  ])ortions  of  the 
tunnels  that  were  permanently  supported  either  hy  tim- 
bering or  steel  roof  support.  In  some  of  these  stretches 
the  excess  breakage  was  very  large.  Particularly  so  w^as 
this  the  ease  in  the  roof  where,  owing  to  the  character  of 
the  ground  and.  other  local  conditions,  various  types  of  sup- 
port were  used.  In  permanently  supported  tunnels,  the 
specifications  fix  the  B  line,  or  payment  line  for  excava- 
tion, 13  in.  outside  of  the  support. 

The  data  on  tunnel  breakage  have  been  classified  in 
the  table  according  to  the  rock  formation.  The  figures 
in  the  table  show  that,  of  all  the  rocks  included  in  this 
outline,  the  shales  and  slates  generally  broke  closest  to 
lines,  the  average  position  of  the  actual  excavation  line 
being  3  2^2  in.  back  of  \\\e' A,  or  clearance,  line,  based  on 
a  length  of  nearly  12  mi.  of  tunnel.  Exceptionally  good 
results,  however,  w^ere  obtained  in  the  Helderberg  series 
of  limestones,  where  the  distance  between  the  A  line  and 
the  excavation  line,  as  showai  in  the  table,  averaged  only 
11%  in.  In  the  other  fonnations  the  table  shows  that  the 
excess  breakage,  with  one  or  two  exceptions,  was  consid- 
erably larger.  In  the  Inwood  limestone  the  distance  to 
the  excavation  line  averaged  IT  in.,  in  the  Shawangunk 
conglomerate  16  in.,  and  in  the  gneisses  and  granites  the 
distance  varied  from  ll^i  to  18%  in.,  the  average  being 
about  161/4  in.  In  the  Manhattan  schist  there  is  also  a 
wide  variation  from  a  minimum  of  15  in.  to  a  maximum 
of  21  in.,  the  very  wide  breakage  occurring  in  the  poor 
ground  encountered  in  two  of  the  tunnels  in  the  Croton 
Valley. 

"While  the  kind  of  rock  is  one  of  the  important  factors 
that  affect  the  breakage,  the  condition  of  the  rock,  the 
prevalence  and  direction  of  Joint  planes,  the  dip  and  strike, 
etc.,  are  also  important.  In  the  same  formation  the  break- 
age Avill  be  influenced  according  to  whether  the  tunnel- 
ing is  at  right  angles  or  nearly  so  to  the  beds,  or  whether 
it  runs  along  the  strike;  whether  the  ground  is  fairly 
solid  and  undisturbed  or  whether  it  is  broken  and  crushed. 
The  wide  breakage  in  the  City  tunnel  was  in  large  part 
due  to  the  fact  that  the  strike  generally  was  nearly  parallel 


to  the  (-elder  line  of  the  tunnel.  In  the  northei'u  poiiion 
of  the  ('lis  tunnel,  iiuiiierous  joint  planes  and  the  poor 
((uality  of  the  rock  also  conlrihiited  to  the  excess  excava- 
ti(ui.  in  short  stretches  of  the  Oily  tunnel,  where  the 
tiiiiiiel  (lit  across  the  strike,  much  clox'r  hreakage  was 
ohtained. 

The  closeness  to  lines  depends  al.so  on  the  method  fol- 
lowed in  driving  the  tunnel.  Some  supei'intendents  will 
excavate  a.  tight  section  that  is  siihsecpiently  trimiiKid 
out,  the  trimming  heiiig  done  eithei'  simultaneously  with 
the  excavation  or  after  the  headings  are  holed   through. 

Others  again  prefer  to  excavate  sullicicntly  wide  in  tlu; 
first  ])lace  to  avoid  the  expense  and  loss  of  time  by  subse- 
(pient  trimming.  The  latter  scheme  is  probably  more  eco- 
nomical to  the  contractor,  particularly  in  hard  and  tough 
i-ocks  like  granite,  which  cannot  be  drilled  hy  the  ordinary 
Ja])  drills  used  for  trimming  in  the  softer  rocks.  The 
]iercentage  of  excess  excavation,  however,  must  not  be  so 
large  as  to  involve  the  handling  of  too  great  a  yardage  of 
extra  excavation  and  concrete. 

The  most  important  factor  in  securing  a  well-driven 
tunnel,  other  conditions  l)eing  equal,  is  the  care  used  in 
the  placing,  i)ointiiig  and  loading  of  the  drill  holes.  It 
was  the  practice  of  the  engineers,  generally,  during  the 
di-iving  of  the  tunnels  to  call  the  contractor's  attention 
to  the  results  being  ohtained,  by  means  of  cross-sections 
taken  frequently  during  the  progress  of  the  work  to  show 
the  actual  breakage  lines.  Where  the  contractor  cooper- 
ated wnth  the  engineer  in  this  matter,  excellent  results 
were  obtained,  the  contractor  effecting  a  considerable  sav- 
ing in  the  amount  of  excavation  and  concrete  by  the  close 
breakage  to  lines.  For  example,  in  the  Wallkill  pres- 
sure tunnel,  Contract  47,  the  actual  excavation  was  ap- 
proximately 6000  cu.yd.  less  than  the  quantity  paid  for, 
and  the  contractor  was  also  paid  for  6000  yd.  of  con- 
crete masonry  that  was  not  placed. 

The  influence  of  care  and  organization  in  the  results  se- 
cured is  strikingly  illustrated  in  the  ease  of  the  Yonkers 
pressure  tunnel,  where  on  two  adjacent  contracts  in  the 
same  tunnel  the  distance  between  the  A  line  and  the  aver- 
age line  of  excavation,  as  shown  in  the  table,  was  IT14 
in.  on  one  contract  and  I2I/2  in.  on  the  other.  The  rock 
was  practically  identical  on  both  contracts,  and  the  exces- 
sive over-breakage  in  the  one  case  was  due  to  very  careless 
driving,  while  the  excellent  results  obtained  in  the  same 
tunnel  on  the  other  contract  were  mainly  due  to  the  care 
exercised  by  the  contractor's  superintendent.  The  use  of 
a  large  number  of  horizontal  rim  holes  in  the  excavation 
of  the  lower  half  of  the  circular  tunnel  driven  by  the 
bottom-heading  method  on  the  latter  contract  also  con- 
tributed to  the  close  breakage. 

It  is  on  account  of  the  many  factors  that  influence  the 
breakage,  as  enumerated  above,  that  the  position  of  the 
actual  excavation  line  as  indicated  in  the  table  is  found 
to  vary  widely,  even  in  the  same  rock  formation,  and  the 
data  assembled  should  be  regarded  as  furnishing  averages 
under  various  conditions. 

Another  point  to  consider  also  is  that  the  excavation 
in  the  tunnels  on  which  the  data  are  based  was  governed 
by  the  C  line  in  addition  to  the  A,  or  clearance,  line. 
Where  only  a  clearance,  or  neat,  line  is  specified,  as  is 
generally  the  practice  on  tunnel  work,  the  average  line  of 
actual  excavation,  particularly  in  rocks  breaking  close  to 
lines,  may  be  expected  to  he  closer  to  the  clearance  line 
tlian  the  figures  in  the  table  indicate. 
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Old  Macadam  of  Little  Value   as  Base 
for  Concrete  Pavement 

By   1).   A.  Thomas* 

That  an  old  niacadam  road  oH'crs  hut  litllo  iminodiate 
advantage  as  a  foundation  for  a  pormanent  surface  is  tlic 
opinion  of  the  Michigan  State  Highway  Department. 

Take  a  specific  example:  On  account  of  a  great  in- 
crease in  automobile  traffic  an  old  macadam  road  a  mile 
in  length  connecting  Lansing  and  East  Lansing,  Mich., 
built  in  lOOG,  given  a  bituminous-surface  treatment  three 
years  later  and  two  years  ago  resurfaced  with  gravel, 
which  was  in  turn  treated  in  an  effort  to  enable  the  sur- 
face to  withstand  the  traffic,  has  recently  been  recon- 
structed with  concrete  pavement  under  the  direction  of 
Leroy    C.    Smith,    deputy    state   highway   commissioner. 

The  improved  stretch  lies  on  the  route  of  the  Wolverine 
Pavedway,  which  is  a  much  traveled  through  route  as 
v\^ell  as  a  most  important  market  road.  Over  this  road 
most  of  the  traffic  to  and  from  the  Michigan  Agricultural 
College,  located  in  East  Lansing,  passes.  In  addition,  the 
highway  is  much  used  for  pleasure  driving.  With  the  ad- 
vent of  the  extended  use  of  the  automobile  this  combina- 
tion of  conditions  has  caused  the  traffic  to  more  than  triple 
since  the  original  improvement  of  the  road.  The  average 
number  of  vehicles  passing  over  the  road  daily  is  now 
over  1000,  of  which  approximately  85%  is  motor  driven. 

In  1906  the  volume  of  the  traffic,  though  largely  horse 
drawn,  necessitated  some  form  of  improved  road.  Ma- 
cadam was  selected  in  the  belief  that  it  woidd  serve  the 
needs  of  the  community  for  years  to  come.  As  originally 
built,  the  road  was  two  miles  long  and  extended  from 
Lansing  througli  and  beyond  the  limits  of  East  Lansing, 
whereas  only  that  portion  lying  between  the  two  cities 
lias  been  rebuilt  with  concrete.  The  road  was  constructed 
in  two  courses  with  a  limestone  base  and  a  top  of  crushed 
fieldstone  forming  a  compacted  depth  of  (>  in.  The  width 
of  macadam  Avas  15  ft.  The  width  between  side  ditches 
was  22  ft.  The  total  cost  was  $13,485,  or  approximately 
$6750  a  mile.  The  road  was  built  according  to  the  first 
specifications  of  the  State  Highway  Department  and  was 
among  the  earliest  applied  for,  its  application  number 
being  27. 

For  a  year  or  two  the  commissioners  were  allowed  to 
enjoy  a  period  of  complacent  pride  in  their  work.  But 
in  1909  the  road  had  become  quite  badly  rutted,  and  it 
was  accordingly  scarified,  reshaped  and  treated  with  as- 
phaltic  oil  by  the  penetration  process.  Each  year,  how- 
ever, witnessed  a  large  increase  in  the  traffic  and  a  gradual 
change  from  horse-drawn  to  motor-driven  vehicles,  which 
left  the  road  in  bad  condition  at  the  end  of  the  season. 
In  1914  it  was  apparent  that  the  road  must  be  resurfaced 
in  some  manner.  An  abundance  of  good  gravel  was  avail- 
able, and  it  was  decided  to  resurface  the  road  with  this, 
since  the  lack  of  funds  prevented  extensive  reconstruc- 
tion. The  gravel  was  placed  to  a  greater  depth  at  the 
center,  to  form  a  small  crown,  since  the  old  surface  had 
become  worn  quite  flat.  When  the  gravel  was  thoroughly 
compacted  and  shaped,  the  surface  was  treated  with 
glutrin. 

In  the  short  space  of  two  years,  in  spite  of  some  at- 
tempt at  maintenance,  the  gravel  was  dis])laced,  and  the 
road  became  so  badly  rutted  and  full  of  holes  that  a  car 


(C)ul(l  not  proceed  over  it  at  a  speed  greater  than  10  mi. 
per  hr.  without  discomfort  to  the  pas.sengers. 

This  summer,  wlien  it  was  evident  that  immediate 
steps  must  be  taken  to  reconstruct  the  road  with  some 
form  of  permanent  surface,  the  State  Highway  Depart- 
ment offered  to  undertake  the  reconstruction  by  force 
account  with  funds  furnished  by  local  parties  and  by  the 
county,  together  with  the  state  reward  which  the  road 
would  merit.  Concrete  was  selected  as  the  most  feasible 
type  to  build. 

It  is  manifestly  i)oor  policy  to  construct  an  expensive 
surface  or  a  relatively  long-lived  surface  on  defective 
grades  with  poor  alignment  or  where  the  drainage  feat- 
ures arc  short  lived  and  temporary.  As  is  the  case  with  a 
majority  of  the  early  macadam  roads,  the  grade  of  this 
road  showed  an  undulating  profile  that  followed  closelv 
the  lay  of  the  land.  In  rebuilding  for  the  future  it  was 
deemed  best  to  introduce  longer  and  easier  grades.  No 
change  in  alignment  was  necessary,  but  the  width  of  the 
roadway  was  increased  from  22  ft.  to  24  ft.,  the  side 
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TYPICAL    CROSS-SECTION   OF    CONCRETE    PAVEMENT 
LAID  OVER  OLD  MACADAM 

ditches  deepened  and  widened  and  new  culverts  with 
suitable  headwalls  provided  at  intervals.  The  excavation 
from  the  ditches  was  used  to  widen  the  roadway. 

There  is  an  additional  reason,  however,  why  in  the  ma- 
jority of  instances  an  old  gravel  or  macadam  surface 
cannot  serve  at  once  as  a  foundation  for  a  concrete  sur- 
face or  pavement  having  a  concrete  base.  The  surface  is 
usually  rutted,  full  of  hollows  and  not  uniformly  hard. 
If  filled  with  loose  material  that  is  improperly  com- 
pacted, the  concrete  slab  will  be  supported  on  the  highest 
]iortions  of  the  old  bed.  This  condition  will  tend  to  pro- 
duce cracks  and  will  shorten  the  life  of  the  pavement.  In 
accordance  with  this  principle  the  old  surface,  which,  as 
has  been  stated,  was  badly  rutted,  was  scarified,  cuts  and 
fills  made,  and  rcrolled  until  uniformly  compacted.  The 
old  metal  taken  from  the  shallow  cuts  was  used  where 
the  small  fills  were  necessary. 

The  concrete  was  deposited  over  an  18-ft.  width  in 
one  course  814  in,  thick  at  the  center  with  a  214-iii. 
crown.  A  1:2:31/2  n^ix  with  washed  gravel  as  coarse 
aggregate  was  used.  Expansion  joints  were  placed  only 
at  points  where  the  work  was  stopped  for  more  than  30 
min.  The  length  surfaced  was  1.083  mi.  The  total  cost 
was  $i:,r)00,  or  $1.51  per  sq.yd. 

The  writer,  as  an  employee  of  the  Michigan  State  High- 
w'^y  Department,  has  been  in  close  touch  with  the  re- 
))uilding  of  the  road  and  has  had  access  to  the  facts  and 
infoi'niation  concerning  the  original  construction.  It  is 
believed  that  the  conditions  surrounding  this  road  are  ap- 
plicable to  many  old  macadam  roads  in  the  country.  The 
])rocedure  described  in  this  article  is  typical  of  the  prac- 
tice followed  in  Michigan  in  rebuilding  an  old  macadam 
road  with  a  surface  of  a  permanent  type.^ 

'In  drawing  any  conclusions  from  the  experience  outlined 
in  the  foregoing  article  the  reader  should  bear  in  mind  that  a 
C-in.  limestone  macadam  road  is  quite  different  from  the  10- 
and  12-in.  granite  and  traprock  macadam  constructed  in  the 
earlv  davs  of  the  good-roads  movement  in  some  of  the  Eastern 
States. — Editor. 
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I'Mi;      1.      \-|i:\V    Oh"    LAKIO    MATTAMI'SKIOIOT    I'Aim.Y    DKAINIOI) 
LookiMK   north    from    roof   of    partly    completed   power   station.    Showing  t<nti:il  and  cast  and  west  main  canals, 

and  town  site  of  New   Holland 

Big  Drainage  Project  in  North  Carolina  with 

Rural-District  Plan 


S).\\()1\'>1S — Jly  unwaleriiiij  lAike  Mdiltimuskrcl 
in  Ifi/de  County,  North  Carolina,  near  J'dinliio 
Sound,  the  largest  punip-serred  drainage  district 
in  this  country — and  prubahiy  the  largest  in  the 
world  except  for  the  polders  of  Holland — has  re- 
cently been  opened  up.  The  largest  land  owners 
of  the  district  (controlling  the  entire  bed  of  the 
lake,  which  is  half  the  benefited  territory)  have 
what  is  probably  the  most  ambitious  rural -district 
plan  that  has  yet  been  developed  for  the  physical 
and  social  improvement  of  the  locality  as  an  agri- 
cultural district. 

Lake  Mattamuskeet  was  one  of  the  largest  shallow- 
lakes  in  the  East  and  the  largest  lake  in  iXorth  Caro- 
lina, heing  some  14  mi.  long  by  G  mi.  wide.  It  was 
merely  a   shallow  basin   into  which   the   slightly  higher 


to  n;."?.  In  1789  a  drainage  board  was  appointed  for 
the  district — perhaps  the  first  drainage  board  in  the 
United  States.  Under  its  direction  a  small  canal  was 
dug.  but  it  served  only  to  lower  the  surface  of  the  lake 
slightly  and  to  keep  it  more  constant.  The  lake  today 
is  about  half  the  extent  reported  in  1750. 

The  Draixage  Project 

Many  years  ago  title  to  the  lake  bed  passed  to  the 
State  Board  of  Education  of  North  Carolina,  and  it  was 
held  by  it  until  sold  to  the  present  owners.  The  pres- 
ent project  for  completely  draining  the  lake  arose  about 
U)09,  at  which  time  the  help  of  the  United  States  De- 
partment of  Agriculture  was  secured  and  a  soil  survey 
was  made.  North  Carolina  passed  a  general  drainage 
law  in  1909,  and  a  special  act  pertaining  to  this  project. 
The  district  included  48,830  acres  of  lake  bed  and  50,- 
000  acres  surrounding.     It  proved  a  difficult  matter  to 
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FIG.   2.      GENERAL  LAYOUT  OF  MATTAMUSKEET    DRAINAGE   DISTRICT 


land   around   had   drained;    although    only    S    mi.    from 
the  ocean,  it  had  no  natural  outlet;. 

The  land  around  the  lake  has  always  been  notable  for 
its  fertility  and  has  been  under  cultivation  for  200  years. 
The  first  project  to  drain  Lake  Mattamuskeet  dates  back 


dcline  the  lake  bed,  but  the  state  organized  a  survey 
and  the  limits  were  finally  agreed  upon  with  the  ad- 
jacent property  owners. 

A  plan  suggested  by  J.  0.  Wright  was  adopted  by  the 
district  commission,  comprising  a  main  north  and  south 
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FIG.   3.      PLAN  OF  TOWN  OF  NEW  HOLLAND,   N.   C. 


canal,  an  east  main  and  a  west  main,  with  laterals  run- 
ning into  these  and  all  draining-  into  a  main  sump  300x 
100  ft.  in  area  cut  to  a  depth  of  13  ft.  Immediately 
south  of  the  sump  and  projecting  over  part  of  it  was 
to  be  located  the  pumping  station.  The  outfall  canal 
was  to  extend  from  the  station  to  Pamlico  Sound.  It  was 
found  that  the  difference  of  elevation  between  the  sump 
and  the  canal  normally  would  l)e  8I/2  't-.  rising  occa- 
sionally to  101/^  ft.  The  total  average  rainfall  for  many 
years  back  has  been  GO  in.  The  climate  is  unusually 
mild,  the  highest  temperature  being  in  the  vicinity  of 
93°  F.  and  the  lowest  8°  F.  above  zero.  Frosts  com- 
mence in  the  middle  of  November  and  end  with  Feb- 
ruary. The  total  amount  of  water  to  be  removed  per 
year'  is  8,300,000,000  cu.ft.  The  puui])ing  station  was 
planned  to  have  a  capacity  for  passing  134,000  cu.ft. 
per  min.,  or  about  2200  cu.ft.  per  sec.  At  the  |)ump- 
ing  station  are  four  72-in.  centrifugal  pumps,  each  driv- 
en by  a  comj)ound  cotidensing  steam  engine.  Tlie  esti- 
mated evaporation  and  plant  growth  would  use  up  about 
40   in.  out  of  the   00  in.  total  annual   rainfall,  leaving 


only  20  in.  to  be  handled  by  the  pumps,  which  could  be 
done  by  working  54  days. 

In  the  construction  of  the  outfall  canal  over  900,000 
cu.yd.  of  eaith  was  excavated.  For  the  130  mi.  of  drain- 
age canal  inside  the  district  the  excavation  amounted  to 
4,000,000  cu.yd.  'I'his  excavation  was  made  by  floating 
dredges  digging  ahead  .of  the  canals  in  which  they  rode. 
The  outfall  canal  was  constructed  large  enougli  for  trans- 
portation of  freight  and  passengers  and  now  constitutes 


FIG.   4.     VIEW  DOWN  OUTFALL  CANAL 


FIG.  5.     NEW  HOLLAND  INN,  ERECTED  AT  TOWN  SITE 

the  main  cnti'ance  to  the  locality.     A  railroad  has  been 
projected,  and  the  right-of-way  has  been  graded. 

The  maintenance  of  the  canals  and  the  cost  of  oper- 
ating the  pumping  plant  and  of  conducting  the  drain- 
age district  as  an  organization  are  raised  by  taxation 
and  are  expected  to  total  about  2oc.  per  acre  per  year. 

Large  Eural  District  Laid  Out 

The  50,000  acres  of  old  lake  bottom  is  now  owned  by 
the  New  Holland  Farms,  Inc.,  which  has  laid  out  a  dis- 
trict into  famis  and  towns,  retaining  for  this  purpose 
consulting  agricultural  and  town-planning  experts.  The 
town  of  New  Holland  has  been  laid  out  surrounding  the 
pumping  station.  There  are  three  smaller  community 
centers,  respectively  in  the  west,  central  and  east  sec- 
tions of  the  district.     In  general,  the  roads  are  to  fol- 
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low  (lie  cniial  liiinks,  ;is  sliown  in  tlic  mci  ()m|);iiiviii^ 
skctclii's.  Tlu'  west  ami  cast  iiiain-iaiial  liaiiks  t'liiiiisli 
(liaii'onal  roads  |)aitlv  ai'ioss  iIh'  tlislrict.  and  north  of 
lliosi'  and  iicnci'ally  parallel  air  a  northwest  and  a  north- 
east road.  The  sniallei'  larnis  ol'  ;il)iiiit  •">  acres  each  are 
laid  out  close  lo  (he  town  and  coniniiinit \  centers.  \\r- 
yond  llu'se  ai'e  the  I'arnis  id'  '.Ml  acres  each  and  outside 
of  these  tho.se  of  \'i()  aei'es.  'The  lands  of  the  com- 
pany have  heon  set  aside  as  a  sepjii'ate  township  so  tliat 
the  people,  whose  lands  are  lieini;-  de\eloped  separate 
from  the  older  part  id'  llie  commiiiiil\  drainage  dislrict. 
may  I)ecome  a  separate  political  unit  and  entii'ely  control 
thoir  own   schools,   roads,  etc. 

Each  of  the  I'JO-aere  I'anns  has  a  fronla,i;-e  of  SO  rods 
on  a  canal.  .\l)oiil  half  of  the  canals  will  _i,d\('  liiiht  water 
transportation  to  the  farm.      I'lach  farm  will  have  a  main 


FIG.    G.      NJOW    HOLLAND    ppMPING    PLANT 

road  laid  out  along  the  canal  frontage.  Each  of  the 
community  centers  will  have  its  own  post  office,  stores, 
church,  school,  assemhiy  hall  and  playground. 

The.  town  of  Xew  Holland,  which  will  be  the  main 
center  for  the  whole  district,  has  been  laid  out  by  H.  P. 
Kelsey,  landscape  architect,  of  Boston.  About  -10%  of 
the  land  in  the  town  site  has  been  set  aside  for  parks. 
boulevards,  roads,  and  sites  for  public  buildings.  The  lat- 
ter are  located  about  a  central  space  near  the  present 
pumping  station.  The  New  Plolland  Inn,  shown  in  Fig. 
5,  is  the  first  one  of  this  group  of  buildings  to  be  put 
up.  It  is  of  concrete,  with  tile  roof,  and  has  been 
made  a  much  more  pretentious  structure  than  the  local- 
ity at  present  requires,  that  it  might  serve  as  a  model  for 
the  future  buildings  of  size. 

On  account  of  the  very  fiat  area  occupied  by  the  town 
site  the  only  topograj^hical  features  that  could  be  seized 
on  for  the  landsca]:)e  effects  were  the  canals ;  these  have 
been  utilized  as  much  as  possible,  as  will  be  seen  from  the 
accompanying  sketches.  Koads  and  parkways  line  the 
canal  through  the  town.  The  main  central  canal  has 
been  expanded  into  basins  at  various  points  for  boating 
and  amusements.  The  business  district  of  the  town  is 
to  be  concentrated  in  the  point  of  the  northwest  quad- 
rant between  the  west  and  central  canals.  Outlying 
(northwest)  from  this  are  the  smaller  town  farms,  and 
beyond  these  the  residential  farms,  extending  to  the 
limits  of  the  town  site.  East  of  the  central  canal  are 
the  larger  residential  plots,  these  growing  in  size  as  the 
distance  from  the  center  increases.  The  southwestern 
quadrant  is  reserved  for  colored  people.     Provision  has 


heel!  made  for  a  lailroad  coming  in  along.-ide  tlu!  west 
main  canal  to  a  station  ;ind  frcight\ard  close  lo  a  turn- 
ing basin,  which  is  planned  for  ultimate  excavation  s(Mitli- 
west   of  the  pumping  station. 

Till'  land  company  has  engagetl  to  set.  aside,  out  of  the 
proceeds  (d'  sales,  $100, 0(10  jo  he  spent  for  building  and 
planting  roads,  boulevards  and  parks,  for  bridges,  school- 
houses,  community  centei's,  pei'manent  public  buildings, 
etc.  The  company  has  also  agreed  lliat  $100,000  shall 
be  set  aside  out  of  the  sales  as  a  permanent  endownu^nt 
I'liiid  for  variously  promoting  the  welfare  of  the  district— 
for  arousing  interest  in  agi'ieullural  developments,  foi' 
maiidaining  the  parks  and  playgrounds,  for  beautifying 
the  localiiv,  pi'ovidiiig  lectures  and  other  entertainments 
and    foi'   hiring  a    social   seci'etary. 

The  older  land  around  the  lake  has  been  selling  for 
from  $100  to  $nr)  pel'  acre.  The  new  lands  scale  down 
from  those  iigures.  ,\  half-million  dollars  of  (j%  bonds 
of  the  district  has  been  issued  at  par,  one-tenth  to  be  re- 
deemed each  year  beginning  with  1916,  the  sum  re- 
(piired  being  provided  t.)y  ta.vation  against  all  the  lands 
in  the  disti'ict,  rated  in  accordance  with  the  benefits  re- 
ceived. This  money  has  been  spent,  api)ro.\imately  $200,- 
000  for  the  pumping  plant  and  $;500,000  for  the  canals, 
amounting  to  about  $.")  per  acre  average  expenditure, 
compared  with  an  average  price  of  about  $13  for  sucli 
work  elsewhere  in  the  country. 

The  members  of  the  Mattamuskeet  Drainage  Com- 
mission are  D.  N.  Graves,  of  New  Holland  (also  presi- 
dent of  the  New  Holland  Farms)  ;  David  II.  Carter,  of 
Fairfield ;  and  J.  S.  Mann,  of  Ealeigh.  The  engineer  for 
the  district  is  Lawrence  Brett,  of  Wilson,  N.  C,  and  E. 
M.  Chappie  is  resident  engineer. 

:♦: 

Largest    Drainage    Pumping  Plant 

Is  at  Mattamuskeet 

The  pumping  plant  built  at  New  Holland,  N.  C,  for 
umvatering  Lake  Mattamuskeet  and  for  draining  the 
lake  bed  of  rainfall  is  believed  to  be  the  largest  single 
drainage  station,  as  well  as  one  of  the  most  interesting 
])lants,  built  in  this  counti"}'  for  such  work. 

The  station  is  a  steel-framed  brick  structure,  76  ft. 
!»  in.  wide  (over  roof)  and  205  ft.  9  in.  long,  resting  on 
a  concrete  substructure  and  pile  foundations.  It  con- 
sists of  a  205-ft.  9-in.  by  34-ft.  8-in.  engine  house  and 


FIG.    1.      BOILER    HOUSE    AND    DISCHARGE    BASIN, 
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FIG.  2.    OUTLET-GATE  CONTROL,  MATTAMUSKEET 

a  108-ft.  10-in.  by  -lo-l't.  8-iii.  boiler  house  adjoining, 
as  shown  in  Fig.  4.  Inside  are  four  850-hp.  cross-com- 
pound steam  engines  driving  four  73-in.  quadruplet 
double-suction  centrifugal  pumps,  each  capable  of  de- 
livering 3G, 000,000  gal.  per  day  (5G0  cu.ft.  per  sec.") 
against  a  head  of  81/^  to  lOi/^  ft. 

Station  Structure  and  Substructure 
The  structure  that  houses  the  boilers  and  pumping 
units  is  shown  in  its  details  by  Fig.  4.  There  is  nothing 
unusual  about  the  superstructure — 13-in.  brick  walls  with 
steel  columns  buried  in  pilasters  supporting  each  roof 
truss  and  the  crane  runway.  AVindow  openings  have  steel 
sash.    The  roof  is  covered  with  concrete  tile.     The  boiler 


sand  iin.l  shell  was  struck.  Cypress  piles  8  in.  by  27  ft., 
were  driven  to  o-ft.  penetration  of  the  sand-shell  stratum 
for  idl  the  foundations  (at  which  depth  the  Engineering 
Xcirs  fonnula  gave  40,000  lb.  safe  load),  and  the  tops 
were  embedded   in  the  concrete  footings. 

'I'he  substructure  forms  a  dam  with  8l^-  to  lOl/^-ft. 
head  of  water  against  it,  that  being  the  level  between 
the  outfall  basin  and  the  intake  sump.  The  founda- 
tions and  footings  had  to  be  designed  to  withstand  side 
load  as  well  as  vertical.  Instead  of  making  the  south 
(outfall)  wall  of  the  boiler  room  of  heavy  gravity  sec- 
tion, able  to  withstand  overturning,  it  was  kept  an  18-in. 
concrete  wall,  but  it  was  braced  on  16-ft.  4-in.  centers 
by  8\10-in.  reinforced-concrete  struts  going  to  the  boiler 
foundations  and  by  other  struts  going  from  the  l)oiler 
foundations  to  the  20x30-in.  columns  of  the  middle  wall. 
The  connection  of  every  other  pair  of  struts  to  the 
boiler  foundations  was  made  by  15xlG-in.  and  12xlG-in. 
beams,  as  shown  in  the  details  of  Fig.  4.  There  is  no 
connection  to  engine  foundations.  The  stack  is  a  sep- 
arate reinforced-concrete  structure  230  ft.  high.  The 
dock  walls  on  either  side  of  the  boiler  house  are  anchored 
to  the  two  discharge  pipes  pasing  through  them ;  these 
pipes  are  independent  of  the  boiler-room  wall. 

I'll M  I'  1 X  ( ;  I'] q I •  r Pii E x t 

The  pumping  units  are  the  largest  centrifugal  ma- 
chines yet  built — having  a  capacity  of  560  sec.-ft.,  or 
250,000  gal.  per  min.,  or  360,000,000  gal.  per  day,  thus 
equaling   the  huge   Xew    Orleans   screw   pumps.     While 


FIG.   3.    ENGINE  ROOM  OF  PUMPING   STATION,  MATTAMUSKEET  DRAINAGE  DISTRICT 


and  engine  rooms  have  one  roof  ventilator  each;  the 
boiler  room  has  a  ventilating  space  of  12  in.  between  side 
walls  and  roof  sheathing. 

The  substructure  is  of  interest,  showing  economy  of 
concrete  and  separate  foundations  for  machinery,  boilers, 
stack  and  wall  footings.  The  underlying  soil  consisted 
of  layers  of  sand  and  mud  down  to  20  ft.  depth,  where 


properly  s])oken  of  as  a  single  mechanical  unit,  each  one 
of  these  pumps  is  in  its  hydraulic  design  four  single- 
stage  double-suction  pumps  working  in  parallel  between 
two  suction  tubes  and  two  discharge  pipes. 

These  four  runners  are  mounted  on  one  shaft  coupled 
between  the  high-pressure  and  low-pressure  sides  of  a 
cross-compound   condensing  Lentz   poppet-valve   engine. 
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r^pcod  2.")-k\v.  lurhiiU'-di'ivcn  unit  fiiniislies  liiiht  i\n(\  pow- 
er for  the  station  service.  'I'lie  aii.xiliarics  cxiiaust  to  tlic 
i'ocd-water  heaters. 

A  gate  well  is  built  into  the  concrete  outlet  pipes  just 
south  of  the  engine-room  wall.  This  has  gate  grooves 
and  stop-log  grooves.  The  gates  are  heavy  timber  slides, 
solid  in  the  lower  third  and  a  simple  but  stiff  truss  for 
the  upper  thirds.  They  are  lifted  by  racks  on  each  edge, 
engaging  pinions  on  short  shafts  going  through  the  en- 
gine-room wall,  where  they  end  in  large  gears  driven  by 
worms  on  countershafts.  One  shaft  is  provided  for  each 
pair  of  gates  belonging  to  one  pumping  unit.  Each 
shaft  is  driven  by  a  10-hp.  direct-current  motor,  but  it 
can  be  hand  operated.  One  of  these  shafts  is  shown  in 
Fig.  4,  together  with  the  worm  gearing,  handwheels  and 
the  starting  panel  for  the  four  gate  motors. 

The  pump  suctions  are  built  of  steel  plate  and  are 
bolted  to  the  suction  castings  of  the  pumps.  Steel  pipes 
bedded  in  G  in.  of  concrete  connect  the  discharge  open- 
ing of  the  pump  to  the  concrete  discharge  pipe  leading 
under  the  station  to  the  outfall  canal  basin. 

The  space  between  the  piers  supporting  the  north  wall 
of  the  station  is  screened  with  2y^xy^-m.  steel  rods  spaced 
8%  in.  apart,  serving  as  a  trash  rack,  which  may  be 
entirely  removed  without  diving. 

In  the  boiler  room  are  four  vertical-type  steel-case 
water-tube  boilers,  each  equipped  with  a  superheater.  'I'he 
pipe  and  pipework  follow  common  practice,  except  that 
forged  steel  headers  and  nozzles  are  used,  steel  valves 
with  nickel  seats,  steel  separators  and  traps  designed  for 
superheated  steam.  There  are  two  800-hp.  open  feed- 
water  heaters  taking  the  condensate  before  it  goes  to  the 
hot  well  and  employing  the  exhaust  of  the  auxiliary 
pumps  and  turbine  generator. 

The  main  pumps  were  built  by  the  Morris  Machine 
Woi'ks,  of  Baldwinsville,  X.  Y.  "^I'he  Lentz  engines  were 
designed  and  Iniilt  by  the  Erie  City  Iron  A\'orks,  which 
also  furnished  the  boilers.  The  condensers  and  condenser 
pumps  were  made  by  the  C.  H.  "Wheeler  Manufacturing 
Co.  The  station  was  designed  by  'i'homas  B.  Whitted, 
of  Charlotte,  N.  C,  representing  the  Morris  Machine 
Works,  assisted  by  11.  C.  Tripp,  T.  C.  Hey  ward  and  the 
engineering  department  of  the  Morris  company.  The 
contract  was  let  by  the  drainage  district  to  the  Morris 
Machine  Works,  and  H.  C.  Tripp  became  the  resident 
engineer  for  the  contractors.  The  engineer  for  the  dis- 
trict is  Lawrence  Brett,  of  Wilson,  N.  C,  and  E.  M. 
Chappel  is  the  resident  engineer. 

Engineer-Referee   Supervises   Drainage 

In  a  paper  before  the  Minnesota  Surveyors  and  Engi- 
neers Society,  E.  G.  Minder,  an  engineer  serving  as  ref- 
eree in  ditch  matters  of  the  thirteenth  judicial  district 
of  Minnesota,  described,  methods  of  handling  the  work 
in  his  district. 

Under  the  laws  of  Minnesota  a  judge  having  con- 
siderable ditch  w'ork  under  his  jurisdiction  can  a])point  a 
referee,  and  this  referee  can  employ  the  necessary  clerks 
for  compiling  such  detailed  accounts  of  the  work,  cost 
data,  etc.,  as  the  judge  may  require.  The  pur})ort  of 
the  law  is  to  provide  for  an  exact  accounting  for  the 
people  interested  in  the  ditch  and  for  the  i)u1)lic  exam- 
iners' accounts.  By  appointing  a  civil  engineer  to  this 
position  the  judge  provided  his  district,  in  reality,  with 


a  supervising  engineer,  and  it  was  in  ibis  capacity  that 
the  icrcicc   iciidcicd   bis  principal  service. 

'i1ic  present  method  of  providing  engineorijig  services 
lor  drainage  is  to  appoint  an  engineer  who  is  recom- 
mended by  the  people  interested  in  the  ditch.  During 
the  past  year  Mr.  Mindei'  has  had  some  ten  engineering 
organizations  reporting  to  him.  A  system  was  devised 
for  getting  daily  report  cards  from  each  party,  giving  the 
name  or  number  of  the  ditch,  date,  names  of  the  men 
in  the  i)arty,  occupation,  rate  paid,  expenses  and  total 
expenses  and  also  the  work  accomplished  each  day.  This 
work  is  done  in  the  office  of  the  referee,  wdio  personally 
spends  considerable  time  in  examining  the  proposed  ditch 
in  the  field  and  checking  the  design  and  estimated  cost 
as  submitted  by  the  engineer  in  charge  and  making  a 
report  to  the  judge. 

To  expedite  this  work,  Mr.  Minder  has  reduced  com- 
j)utations  of  the  flow  of  water  in  tile  and  open  ditches 
and  the  estimated  costs  to  curves  plotted  on  coordinate 
paper,  'i'he  capacities  of  the  various  sizes  of  tile  and 
open  ditches  can  be  determined  in  the  terms  of  acres  of 
watershed  for  any  desired  hydraulic  grade  and  run-off 
coefficient,  directly  from  the  plotted  curves.  From  aver- 
age experience  curves  have  been  prepared  which  show 
the  cost  of  digging,  laying  and  fllling  for  the  various 
sizes  of  tile  and  depths  of  ditch.  From  the  current  prices 
of  tile  and  the  average  cost  of  hauling,  a  chart  is  made 
on  which  is  shown,  in  the  form  of  curves,  the  cost  of 
tile  delivered  at  the  job  for  difl'erent  lengths  of  haul 
up  to  20  miles. 

In  checking  the  design,  the  data  of  a  ditch  are  set  forth 
on  a  drainage  sheet  in  tabular  form.  On  this  are  shown 
the  sections  oT  the  ditch,  the  hydraulic  grade,  the  ve- 
locity of  flow,  the  acres  of  watershed,  size  of  tile  required 
and  capacity  of  tile  chosen,  '{"'he  drainage  areas  are 
measured  from  a  scale  map  with  a  planimeter. 

In  the  matter  of  inspecting  ditches  during  construc- 
tion there  was  some  difficulty  experienced  in  providing 
competent  inspection  on  small  ditches  at  a  cost  that  was 
not  prohibitory.  This  difficulty  was  overcome  l)y  group- 
ing the  ditches,  whether  judicial  or  county,  according  to 
location  and  assigning  one  inspector  to  each  group. 

If  all  the  work  that  comes  up  in  the  district  were 
assigned  to  one  organization  instead  of  divided  among 
ten,  the  volume  of  business  would  permit  the  employ- 
ment of  men  particularly  fitted  for  each  of  these  branches. 
These  men  would  receive  the  pay  that  is  due  them  for 
the  class  of  work  on  which  they  are  employed  and  no 
more.  Engineering  on  drainage  work  would  then  be 
raised  to  a  much  higher  standard  degree  of  skill  and  effi- 
ciency, at  a  lower  cost  than  is  possible  under  present 
conditions.  Men  could  be  employed  on  work  that  is  of 
general  benefit  to  all  drainage  in  the  district.  Each  ditch 
would  then  receive  the  benefit  of  high-grade  skill  at  a 
reasonable  cost.  Continuous  employment  would  be  as- 
sured, to  a  large  part  of  the  organization  at  least. 

An  organization  that  would  realize  the  l)enefits  and 
economies  which  are  2:)ossible  in  carrying  on  a  large 
volume  of  business  would  probably  be  divided  into  lo- 
cating and  construction  departments  and  the  office  force. 

In  case  contracts  for  furnishing  tile  w^ere  let  directly 
to  the  nuinufacturers  the  inspectors  assigned  to  work 
at  the  tile  factories  would  be  expected  to  oversee  the 
proper  shipment  of  tile  besides  attending  to  their  other 
duties  of  inspection  and  testing. 


;5f)S 


K  N  (i  1  N  !•:  !•:  KM  N(i     N  p:\vs 


Vol.  77,  No.  !) 


Features  of  a  (Hty  Viaduct  Over 
Railway  Tracks 

The  prol)I('ins  of  solid-lloor  coiislruciioii  under  con- 
ditions of  ininiinuni  clciiriinco  and  depth  and  proteetion 
from  h)eoin()ti\e  ^^iises  wi'iv  the  chiel'  factors  hi  (he  design 
of  the  Ilhnrod  Ave.  viaihict  in  ^'oun^■s|()\vn.  Ohio.  The 
existing"  steel-tniss  viachict  here,  which  connecis  l<]ast  Fed- 
eral St.  with  llinirod  Ave.  across  a  \\i(K'  lielt  of  railway 
tracks,  is  seriously  corroded  and  has  i)een  dangerously 
weak  for  some  y(>ars.  The  city  and  three  railways  were 
interested  in  its  i-cnewal,  and  linally  hy  ajireenient  of  all 
parties  the  desijiii  and  c(Uist ruction  were  turned  over  to 
the  New  York  Central  Lines  West,  which  pays  the  largest 
share  of  the  cost. 

Anijile  ex]ierience  with  solid-floor  construction  was 
furnished  by  the  Chicago  street  crossings  built  by  the 
Lake  Shore  &  ^Michigan  Southern  Ry.  in  its  track  ele- 
vation eight  years  ago.  These  have  reinforced-concrete 
slab  floors  resting  on  either  longitudinal  or  transverse 
I-beams,  and  up  to  now  have  remained  perfectly  tight, 
showing  no  cracks,  seepage  or  local  staining,  in  marked 
contrast  to  neighboring  crossings  with  concrete-filled 
trough  flooring.  The  same  construction  was  therefore 
applied  to  the  Plimrod  Ave.  viaduct,  with  the  addition  of 
t-oncrete  incasement  for  all  steel  exposed  below  the  floor. 

The  difliculties  of  grade  and  clearance  conditions  can 
be  seen  from  the  general  drawing.  Fig.  4.  To  avoid  ex- 
cessive grades  the  floor  had  to  be  made  as  thin  as  pos- 


sible. Two  different  floor  arrangements  were  made 
necessary  by  the  layout  of  supports,  wliieli  called  for  a 
skew  plate-girder  span  of  li;5  ft.  (with  int(!irnediate  ])ost 
on  one  side)  and  a  series  of  short  spans  on  which  lon- 
gitudinal I-beams  could  he  used.  The  floor  on  the  plate- 
girder  span  rests  on  transverse  I-beams  spaced  M  It.,  while 
the  lloDr  on  the  short  spans  i-ests  <lirectly  on  the  longitu- 
dinal beams,  partly  enil)e(l(ling  them.  I'^ig.  1  shows  both 
floors  in  some  detail. 

Depressed  troughs  aic  formed  to  receive  the  street-car 
track  construction.     Steel  spacer  ties  and  concrete  ballast 
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FIG.    2.     INDIVIDUAL   PIER    FOUNDATIONS    OF    ABUTMENT 
CARRIED   TO  ROCK 

will  be  used  for  the  track,  giving  a  level  concrete  foun- 
dation for  the  wood-block  surface. 

The  beam-span  floor  with  its  integral  parapet  forms  a 
complete  concrete  trough,  but  in   the   plate-girder  span 
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FIG.    1.    TWO   REINFORCED-CONCRETE   SLAB  ARRANGEMENTS.  USED  IN  THE  VIADUCT  FLOOR 
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FIG.    3.     DETAILwS   OK   LONd-Sl'AN    I'LATIC   GIR1)F:RH 


special  clo(ailin<i;  was  necessary  to  seeiire  such  a  trough. 
A  longitudinal  angle  riveted  to  the  girder  web  (Fig.  3) 
forms  a  iinisli  ledge  against  which  is  joined  the  concrete 
carried  up  along  the 'side  of  the  web.  The  finish  angle  is 
continued  around  the  stilfeners  of  the  girder  by  small 
malleable-iron  castings. 

The  steel  bents  supporting  the  beam  spans  are  incased 
in  concrete,  as  indicated  in  Fig.  1.  At  only  one  point 
was  sufficient  width  available  to  permit  using  a  concrete 
bent.  All  incasement  is  strengthened  and  tied  in  by 
rods.  Mesh  was  avoided,  as  making  it  difhcult  to  secure 
solid  concreting. 

Some  features  of  the  steelwork  invite  study.  The  beam 
spans  involve  bending  moments  large  enough  to  make 
even  double  30-in.  I-beams  inadequate  at  the  car  tracks, 
without  flange  reinforcement.  In  place  of  flange  plates, 
commonly  used  for  such  reinforcement,  7x3  y^Aw.  side 
angles  are  used,  riveted  to  the  web  directly  under  the 
beam  flanges. 

The  plate-girders  of  the  long  span  have  the  top  flange 
curved  down  at  the  ends,  for  the  sake  of  appearance.    As 


Ibis  reduces  the  slicar  section  of  the  web,  reinforcing  webs 
are  riveted  to  the  end  portion. 

The  manner  ol'  attaching  the  llooi'  beams  and  the  con- 
struction of  the  to})  flange  bractes  are  shown  in  the  draw- 
ing. The  sidewalk  bracket  is  fastened  at  its  uppei'  edge 
by  bolts,  which  transmit  the  cantilever  tension  through 
the  girder  web  to  the  brace  on  the  inner  side. 

One  of  the  two  gii'ders  could  be  supjjorted  by  an  inter- 
mediate post;  and  the  girder  is  therefore  made  in  two 
sections,  although  the  opposite  girder  is  a  single  span. 
Where  the  girder  sections  join  over  the  post,  they  are 
butted  squarely  and  are  lightly  riveted  together  through 
the  outstanding  legs  of  the  abutting  stiffener  angles.  The 
top  flange  has  a  small  cover-plate,  but  slotted  holes  pre- 
vent the  transmission  of  bending  moment. 

The  two  girders  are  a  unit  with  respect  to  expansion, 
a  roller  bearing  being  placed  at  one  end.  The  bearings 
depend  on  simple  beveled  rocker  plates  for  flexibility, 
whereas  the  long  girder  has  pin-bearing  shoes. 

One  of  the  abutments  of  the  viaduct  shows  unusual  con- 
struction because  of  the  foundation  conditions.     Kock  is 
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l^yXOrSlS — An  ansircr  io  ilte  (/iic^Hoii.  "117/// 
do  engineer'iiuj  experts'  opinions  differ,  pnrlini- 
larly  in  raJuafion  matlers?"  The  cause  is  traced 
to  ditferences  in  l)asic  In/poflieses  whicli  the  oppo'<- 
in(j  attorncjis  place  before  their  respective  experts. 
Complementarii  io  a  previous  article  on  the  good 
presentation  of  expert  testiwomj. 


II.    When  Experts  Differ 

Tn  a  previous  article  the  writer  offered  some  sugges- 
tions, based  on  e.\])erieuce,  for  increasing  one's  etliciency  in 
the  ]ireseiitation  of  expert  testimony.  Tn  tlie  present 
]-taper  it  is  proposed  to  turn  aside  from  that  phase  of  the 
art  of  the  expert  witness  to  eomment  on  one  aspect  of 
expert  testimony  that  ajiparcutly  is  attracting  m\ich  at- 
tention. 

Briefly,  why  is  it  tluit  the  opinions  of  experienced  and 
qualified  engineers  and  other  experts  on  technical  mat- 
ters often  differ  so  widely?  One  not  infrequently  hears 
the  opinion  expressed  that  this  difference  necessarily  im- 
plies dishonesty  or  at  least  lack  of  candor  on  the  part 
of  one  side  or  the  other.  Again,  there  is  a  certain  group 
of  persons,  not  a  few  lawyers  among  them,  who  hold  that 
the  wide  difference  of  opinion  among  experts  is  a  very 
pernicious  matter,  that  it  is  due  to  the  cu])idity  of  the 
experts,  and  that  experts  as  a  class  are  dishonest  and 
unreliable. 

A  litigation  primarily  involves  a  marked  difference  of 
opinion  between  the  two  sides,  otherwise  there  would  be 
no  litigation.  Looking  at  the  situation  broadly,  is  it 
more  inconsistent  that  engineering,  or  medical  or  other 
experts,  should  ditfer  in  their  opinions  on  complex  and 
often  uncertain  questions  than  that  the  attorneys  of  their 
clients  should  so  differ? 

In  Valuation  Cases 

Differences  of  opinion  between  opposing  engineering 
experts  become  especially  noticeable  in  valuation  cases. 
It  is  possible  to  inflate  the  valuation  of  a  property  to 
any  multiple  of  its  real  value,  but  it  is  only  possible  to 
depreciate  it  to  zero  or  100%  less  than  its  first  value. 
Therefore,  it  is  evident  that  abuses  arising  from  this 
practice  are  more  obvious,  although  ethically  no  less  per- 
nicious, when  appearing  on  the  high  than  when  appear- 
ing on  the  low  side. 

There  undoubtedly  are  among  engineers  so-called  ex- 
perts who  are  willing,  in  answer  to  hypothetical  ques- 
tions, to  put  almost  any  valuation  an  attorney  or  client 
may  desire  on  a  property.  It  is  not  too  much  to  say 
that  unscrupulous  experts  are  enabled  to  remain  in  prac- 
tice largely  because  some  lawyers  hire  them — sometimes 
unwittingly,  sometimes  with  intent. 


Expert  Witness 

iu"n;i)) 

'I'his  is  not  a  mere  abstract  theory,  in  one  city  a 
self-styled  engineer,  rejected  for  membership  in  a  lead- 
ing engineering  society,  has  been  retained  many  times 
during  the  last  few  years  as  an  expert  on  technical  cases, 
his  engagement  always  emanating  from  the  attorneys. 
Not  once,  so  far  as  known,  has  he  been  called  upon  to 
collaborate  by  reputable  engineers. 

Even  where  the  experts  are  fair-minded  and  capable*, 
wide  differences  of  opinion  in  valuation  occur.  The 
question  arises :  Who  is  to  blame  for  these  apparent  abuses 
in  valuation  cases?  These  troubles  are  not  confined  to 
engineers;  They  are  at  least  equally  common  arfong  real- 
estate  men,  among  merchants  acting  as  Avitnesses  in  the 
valuation  of  merchandise,  and  among  farmers  in  the  val- 
uation of  crops.  Apparently  then,  exorbitant  and  de- 
ficient valuations  under  oath  must  result  from  some  in- 
herent defect  in  the  methods  of  court  procedure. 

Hypotheses  the  Fault 

Valuations  are  mostly  opinion  evidence.  They  are 
sworn  to  not  as  absolute  facts  but  as  opinions.  In  gen- 
eral, they  are  in  response  to  some  hypothetical  question 
describing  in  more  or  less  detail  the  elements  of  value 
of  the  property  being  valued.  The  opinions  given  are 
or  should  be  in  accordance  with  the  hypothesis  assumed. 
Herein  lies  the  cause  of  most  of  the  differences  among 
experts  in  physical  valuations. 

A  recent  Los  Angeles  case  has  been  cited  as  illustrat- 
ing the  wide  differences  among  engineers  in  valuations.^ 
The  valuations  presented  by  the  opposing  sides  are  quoted 
as  follows : 

Company's  City's 

1.  Cost  of  Physical  Property:  Estimate        Estimate 

Historical  reproduction,  less  depreciation $4,200,000 

Reproduction  new,  less  depreciation $3,473,803 

2.  Going  concern  or  franchise  value 5, 187,623  Not  given 

3.  Bond  discount,  etc 380,340  Not  given 

4.  Damage  by  isolation  of  substation 416,000  Not  given 

5.  Expense  of  rebuilding  transmission  lines 1,000,000  Not  given 

6.  Severance  damage 10,706,103  414,035 

Total $21,890,066       $'3,887,838 

IVIr.  Cooke  intimates  that  there  is  something  highly 
iniquitous  in  these  results  and  that  it  will  be  difficult 
"to  make  progress  in  building  up  a  sound  and  just  util- 
ity policy  in  this  country  so  long  as  this  kind  of  a  result 
is  considered  to  be  the  legitimate  outcome  of  valuation 
engineering." 

Now  the  writer  knows  of  the  case  referred  to  only  from 
Mr.  Cooke's  article,  but  the  figures  themselves  indicate 
clearly  that  the  difference  was  mainly  one  of  hypothesis, 
for  which  the  attorneys  and  not  the  engineers  were  re- 
sponsible. The  two  valuations  of  the  physical  property 
are  not  wide  apart,  considering  that  here  again  is  a 
difference  of  hypothesis,  one  being  for  historical  repro- 
duction, the  other  for  reproduction  new  as  of  date  of 
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the  valuation.  The  city's  oxports  evidently  worked  oti 
the  h;ypothesis  that  items  2,  ',],  4  and  5  did  not  exist  or 
were  not  involved.  Had  they  assumed,  for  example,  that 
transmission  lines  were  to  he  rehuilt  physically  identical 
with  those  assumed  hy  the  company's  experts,  there  would 
necessarily  have  heen  some  value  under  item  5  in  the 
city's  estimate. 

This  example  will  illustrate  a  common  experience  that 
opposini^  engineers  may  agree  closely  as  to  actual  phy- 
sical value  and  reproduction  cost,  and  yet  their  gross 
valuations  under  different  hypotheses  as  to  intangible 
and  other  disputed  elements  may  throw  the  resulting 
\'aluations  Avide  apart.  Tlie  fault  in  such  cases  lies  large- 
ly in  the  present  unsettled  and  unsatisfactory  state  of 
judicial  procedui^  in  valuation  cases,  but  little  less  with 
the  attorneys,  and  only  to  a  minor  degree  with  the  engi- 
neering experts  themselves. 

In  framing  a  hypothetical  question,  the  attorney  for 
the  plaintiff  construes  questions  of  douht  in  favor  of  his 
client,  and  no  douht  properly  so.  On  matters  where 
the  law  is  in  dispute — and  there  are  many — the  attorney 
assumes  that  the  court  will  rule  in  his  favor,  assumes  a 
state  of  law  favorahle  to  his  client  in  framing  his  hypo- 
thetical questions  and  advises  his  experts  accordingly. 
The  opposing  attorney  with  equal  propriety  construes 
these  same  questions  of  douht  oppositely.  Thus  it  sel- 
dom happens  that  the  foundation  for  the  hypothetical 
questions  is  the  same  on  hoth  sides,  and  the  answers  ac- 
cordingly should,  and  indeed  must,  be  different. 

On  cross-examination,  the  expert  who  has  answered  a 
hypothetical  question  is  very  likely  to  he  asked  if  his 
opinion  would  have  been  changed  had  he  made  the  same 
set  of  assumptions  which  were  made  in  the  hypothetical 
question  covering  the  same  set  of  facts  as  presented  by 
the  opposition.  Such  questions  usually  bring  out  little 
of  real  value.  The  reason  will  appear.  The  expert  who 
has  given  long  and  careful  study  to  a  situation  in  order 
to  formulate  his  opinion  on  a  certain  assumed  set  of 
facts  is  practically  incapable  of  giving,  at  a  moment's 
notice,  the  opinion  which  he  would  have  held  if  the 
given  set  of  facts  had  never  been  before  him  at  all,  and 
an  entirely  different  and  somewhat  opposite  set  of  facts 
had  been  given  an  equal  amount  of  study.  In  other 
words,  the  fundamental  reason  for  differences  in  opin- 
ion is,  in  general,  differences  in  the  complex  of  facts 
and  conditions  on  which  the  opinions  are  based. 

A  Chance  foi{  Imi'i;ovement 

While  it  is  undoubtedly  true  that  an  expert  in  any 
capacity  should  not  assume  the  role  of  advocate,  yet 
it  is  equally  true  that  under  existing  methods  of  court 
])rocedure,  for  which  the  legal  and  not  the  engineering 
profession  is  largely  res])onsible,  the  engineer-expert  must 
in  fairness  to  his  client  largely  construe  questions  of 
doubt  in  his  client's  favor.  In  any  event,  he  will  often 
be  forced  to  do  so  by  the  attorneys,  by  virtue  of  the  form 
of  hypothetical  questions  used. 

It  is  not  to  be  disputed,  however,  that  tliere  is  room 
for  very  material  improvement  in  the  technical  char- 
acter of  expert  testimony.  In  the  majority  of  cases 
tiiere  is  no  reason  why  there  should  be  any  real  or  mate- 
rial difference  in  the  estimates  of  opposing  experts  in 
such  a  matter,  for  examjile,  as  the  average  rainfall  over 
a  given  drainage  basin  where  both  sides  have  derived 
their  estimates  from  raiiifall  at  the  same  stations  and  for 


the  same  periods.  The  great  engineering  societies  should, 
tbrou'jh  committees,  establish  and  promulgate  so  far  as 
])ossible  standard  methods  of  engineering  practice  on  a 
wide  variety  of  subjects  not  now  standardized. 

The  subject  of  hydraulic  and  hydrologic  calculations 
es])ecially  offer  inviting  opportunities  for  such  standard- 
i/.atioii  of  ])ractice.  It  can  be  shown,  but  limitations  of 
s])ace  forbid  its  presentation  here,  that  there  is  one  and 
only  one  solution  of  each  of  a  wide  variety  of  hydrologic 
and  liydraulic  ])roblems  which  meets  the  test  of  using 
all  the  available  information  in  the  best  manner  possi- 
ble. If,  where  practical,  standard  methods  in  engineering 
practice  and  in  computations  are  adopted  which  meet 
this  requirement,  then  opposing  experts,  working  from 
the  same  data,  will  reach  the  same  results  much  more 
frequently  than  at  present;  because,  in  a  given  case,  an 
expert  would  either  use  a  standard  method  as  a  basis  for 
his  computations,  or  he  would  subject  himself  to  the 
necessity  of  giving  adequate  reason  for  failing  to  do  so. 

Partisan  Veiisus  ]SrEUTKAL  Experts 

Because  of  the  difference  in  opinions  prevailing  among 
experts,  some  have  held  that  present  methods  of  procur- 
ing expert  testimony  should  be  done  away  with,  and  that 
instead,  when  the  court  requires  expert  advice,  it  should 
secure  it  independently  of  either  of  the  parties  to  the 
action.  The  writer  does  not  see  any  great  benefit  in  that 
scheme.  The  present  method  procures  for  the  court  in 
general  a  perspe(?tive  view  of  the  full  range  of  condi- 
tions involved.  Substitution  for  this  of  a  system  of  ex- 
perts in  the  employ  of  the  court  would  in  general  pro- 
cure for  the  court  only  a  limited  exposition  of  the  condi- 
tions involved.  There  is  hardly  an  expert  who  has  not 
had  his  own  view  of  a  subject  broadened,  his  knowledge 
increased  and  his  ideas  clarified  as  the  result  of  the  pre- 
sentation of  the  opposite  aspects  of  the  subject  by  op- 
posing experts. 

The  body  of  the  law  itself  as  it  stands  today  repre- 
sents the  crystallized  experience  of  centuries  past.  Ju- 
dicial ])rocedure  by  virtue  of  its  nature  cannot  be  modi- 
fied in  advance  to  meet  changing  conditions.  A  system 
of  aerial  jurisprudence  could  not  well  i)recede  the  de- 
velopment of  the  aeroplane.  The  railroad  and  steamboat 
were  precursors  of  modern  transportation  law.  The  en- 
gineer on  the  other  hand  is  the  advance  agent  of  material 
progress.  By  his  foreknowledge  he  should  be  able  to  aid 
greatly  in  establishing  right  precedents  at  the  start,  in 
matters  of  legal  procedure  involving  new  conditions.  But 
in  order  to  secure  the  recognition  he  deserves  in  shaping 
matters  of  new  jurisprudeiu-e,  the  engineer  must  first 
train  himself  to  perform  the  functions  of  an  expert  wit- 
ness in  an  efficient  manner. 


The  New  York  City  Death  Uafe  for  1916  was  13.89.  This 
was  the  lowest  death  rate  on  record,  notwithstandint?  epi- 
demics of  influenza,  infectious  colds  and  poliomyelitis — the 
latter  causing  2448  deaths  and  giving  a  rate  of  0.44  per  1000. 
As  recently  *as  1900  the  total  death  rate  was  20.57.  In  1910  it 
had  fallen  to  16.  Since  then  the  figures  have  been:  1911,  15.3- 
1912,  14.41;  1913,  14.21;  1914,  14.03;  1915.  13.93;  1C16,  13.8&! 
From  1910  to  1916  there  have  been  reductions  in  infant  mor- 
tality from  125.6  to  93.1  per  1000  births  reported;  in  typhoid 
fever,  from  0.12  to  0.4  per  1000  population;  and  in  tuberculosis, 
from  1.81  to  1.5.  Measles,  scarlet  fever,  diphtheria  and  croup 
declined  materially  from  1910  to  1916,  but  whooping  cough 
showed  little  change.  There  have  been  material  increases  in 
organic  heart  diseases,  Brights'  disease,  nephritis  and  cancer 
during  the  past  seven  years.  The  actual  number  of  deaths 
from  typhoid  was  558  in  1910  and  only  215  in  1916.  The  popu- 
lation of  the  city  in  1916  is  estimated  at  5,602,84L 
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Crack  in  New  Concrete  Arch  Explained  by 
Freezing  of  Pocketed  Water 


^.^    A,   W.  Zi:.sifii;i(* 


SYNOPSIS— Our  rib  <,f  a  J>r',-fl.  ronrrrlc-anh 
span  (racked  ncarli/  lltroii(/li.  Atlcnipls  lo  explain 
the  crack  as  bein</  lite  rrsnil  of  arch  slressrs  diil 
not  (/ire  a  plauKible  rexull.  A  pockel  of  parous 
concrete  found  in  the  arch  at  the  crack  conlained 
water,  and  freezincj  of  this  water  in  the  irintrr  of 
I'JI.'t-li;  is  tlion(/ht  lo  hare  split  the  arch. 

The  news  items  of  Engineering  N^ews  of  Aiifj^.  'A,  1!)1(), 
eontaiiied  ii  short  artiele  eoiiceriiiiii;-  the  appearance  of 
a  eraek  (see  Fig.  1)  in  one  of  the  arch  rihs  of  the 
Detroit-Sujierior  l^ridge  at  (Mevehmd.  Ohio.  There  was 
notliing  contained  in  the  article  ascribing  a  cause  that 
might  have  produced  this  crack,  although,  indeed,  a 
very  ])erple\"ing  ])rol)lem  was  presented  to  anyone  who 
attenii)ted  to  explain  why  it  occurred  at  that  ])lace  and 
what  caused  it  to  follow  an  almost  horizontal  direction 
instead  of  following  a  plane  normal  to  the  linear  arch. 

Porous  Pocket  Found  in  Interior  of  Concrete 

A  section  of  the  arch  rib  was  cut  out,  after  the  load 
of  the  arch  had  been  transferred  by  means  of  122  hve- 
ton  screw  jacks  to  the  steel  arch  centering  replaced  under 
it,  and  at  the  time  the  artiele  in  question  was  written 
all  indications  were  that  the  concrete  was  of  good  quality. 
However,  when  the  work  of  cutting  out  had  progressed 
far  enough  to  reach  the  horizontal  crack,  there  was 
discovered  a  pocket  21  in.  wide  and  42  in.  long  of  honey- 
combed material  following  the  plane  of  this  crack. 

In  order  that  conditions  at  the  time  the  crack  occurred 
may  be  more  fully  understood  it  is  necessary  to  give  the 
actual  sequence  of  construction.  It  was  originally  in- 
tended that  the  work  of  construction  should  start  at 
the  easterly  end  of  the  steel  span  (Fig.  2)  and  progress 
easterly.  This,  however,  could  not  be  done,  because  the 
erection  of  the  591-ft.  span,  across  the  river  was  begun 
by  the  King  Bridge  Co.  simultaneously  with  the  con- 
struction of  the  arch  ribs  by  the  Hunkin-Conkey 
Construction  Co.,  contractor  for  the  concrete  superstruc- 
ture. It  was  decided  therefore  to  begin  with  the  second 
arch  east  of  the  steel  span — that  is,  the  arch  between 
Piers  5  and  6,  and  progress  easterly  therefrom.  This 
produced  considerable  eccentricity  on  Pier  5,  but  calcula- 
tions predicted  that  the  soil  pressure  was  within  safe 
limits. 

The  arch  rib  in  which  this  crack  developed  was  the 
first  one  constructed,  having  been  poured  May  27,  1^15. 


Ciirefnl  observations  were  made  of  the  settlement  of 
all  (he  ])iers,  but  l*ier  5  was  also  closcdy  watched  with 
reference  to  any  hoi'izontal  or  tipping  movements.  On 
May   1,  1!)1(),  the  crack  in  (piestion  was  first  observed. 

Fig.  '.]  is  intended  to  illustrat(!  the  sequence  of  the 
work.  As  will  be  seen,  the  arch  ribs  only  were  con- 
structed between  Piers  .5  and  fi,  the  arch  ribs  and  first 
floor  Ix'tween  Piers  G  and  7,  continuing  thus  to  increase 
the  load  the  farther  the  woi'k  progressed  from  Pier  5. 

PiKRs  OF  Ci{A(n\i:i)  Alien  Pocked  Undfr 

UnIJALANCFD    liOADS 

Before  proceeding  very  far  it  was  discovered  that  the 
lop  of  Pier  5  was  moving  westerly,  caused  by  the  un- 
balanced load  on  the  })ier.  The  movement  advanced  to 
such  a  stage  as  to  threaten  the  stability  of  the  structure. 

At  this  point  the  King  Bridge  Co.  had  lowered  tlie 
steel  arch  into  place  and  had  released  the  backstays  that 
extended   from   Pier    I   to  I'ier  .5.     The  lower  chords  of 


PIG.  1. 


VIEW  OF  CRACK  IN  ARCH  6,  DETROIT-SUPERIOR 
VIADUCT.   CLEVELAND 


•Cuyahoga    County    Bridge    Engineer,    Court    House,    Cleve- 
land, Ohio. 


these  stays  consisted  of  strong  lattice  girders.  It  was 
decided  to  use  these  girders  as  struts  between  Piers  4 
and  T),  and  by  so  doing  prevent  any  further  movement 
of  tlie  latter  pier. 

Movements  in  Pier  (5  were  discovered  proceeding 
simultaneously  with  those  of  Pier  5.  Therefore,  after 
having  placed  these  struts,  the  work  of  pouring  the  first 
floor  on  the  arches  between  Piers  5  and  6  was  begun, 
as  it  was  thought  best  to  increase  the  load  on  thes^^ 
arches.     Observations  indicated  no  further  movement  of 
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TABLE  SHOWING  MOVEMENTS  IN  PIKRS  3,  6  AND  7 
Levels  on  Pier  5 

Settlements  in  feet;  the  four  marks  were  near  base  of  shaft,  EI.  +6,  and  the  E 
and  W  marks  were  19  ft.    8  in.  apart.     Hottoni  of  footing  is  Kl.     -14. 

Movement 
Date  Loading  SW       SIO       NW        NE         to  West 

Apr.  1,  1915 — Pier,  EI.  6  (since  Dee.  7, 

1914) 0  005  0  005  0  015     0  007        

May  3,  1915— North  pedestals  EI,  53.27, 

south  pedestals  av.  El.  1 2  0  008  0  005  0.018     0.010       

.June   I,    1915— Pier,  El.  53.27;  span  6, 

north  ribs 0  015  0  015  0  033     0.024       

.June  15,  1915 -Pier,  El.  53.27 0  014  0  017  0  042     0  026        

Aug.   18,   1915 — Span  6,  four  ribs;  span 

7,  four  ribs  and  columns 0  000 

Sept.  4,    1915 — Span  7,  first  deck  part  Covered 

done;  span  8,  rilx>i  and.eolunins  0  031    0  020  0  059       up  

Sept.   15,   1915 — Span  8,  first  deck  part  Covered 

done 0  035  0  021    0  053       up  0  042 

Sept.    27,    1915— Span    7,    lower    deck 

done;  span  8,  lower  deck  part  done  0.034  0  020  0  052     0  032         0.052 
Oct.  7,  1 9 1  5 — Span  4,  all  trusses  erected; 

span  5,  nothing;  span  6,  all  ribs;  spans 

7  and  8.  lower  deck 0  036  0  022  0  053     0  027        

Nov.  17,  191  5 — Span  4,  all  trusses  erect- 
ed; span  5,  nothing;  span  6,  all  ribs;  Bolt 

spans  7  and  8,  lower  deck 0  044  0  031    0  072  covered         0  052 

Nov.  19,  1915 — Span  4,  all  trusses  tweet- 
ed; span  5,  nothing;  span  6,  all  ribs;  Bolt 

spans  7  and  8,  lower  deck 0.  044  0  031    0  072  covered         0  062 

Nov.  20,  191 5 — Span  4,  all  trusses  erect- 
ed; span  5,  nothing;  span  6,  all  ribs;  Bolt 

spans  7  and  8,  lower  deck 0  044  0  031    0  072  covered         0  073 

Dec.  16,  1915 — Pier  to  lower  deck;  cen-  Bolt 

ter  section  span  6 0  046  0  031    0.  0/2  covered         0  073 

Mar.  16,  1916— Pier  to  lower  deck;  cen-  Bolt 

ter  section  span  6 0.  059  0  040  0  092  covered       

May  8,  1916 — Upper  deck  span  9,  three  Bolt 

ribs  span  5 0.  063  0  048  0  096  covered         0.073 

Ijevels  on  Pier  6 

Settlements  in  feet;  the  four  marks  were  near  base  of  shaft.  El.  -{-  7.5,  and  the 
E  and  W  marks  were  1 9  ft.  2  in.  apart.    Bottom  of  footing  is  EI.  — 14. 
Apr.  1,  1915— Pier,  El.  7.5  (from  Dec.  7, 

1914) 0  002  0  000  0.006     0  011        

May  3,  1915— North  half.  El.  50.25      .  .    0.005  0  006  0  018     0  021        

June   1,   1915— Pier,  El.  50.25;  span  6, 

north  ribs 0  016  0.019  0  028     0.047        

.luly  3,    1915— Pier,  El.   50.25;  span  5, 

nothing;  span  6,  four  ribs  north  outer 

and  inner;   two  north   ribs  spans   7 

and  8 0  020  0  023  0  032     0  052        

Sept.  4,  1915 — Pier  to  first  deck;  span  5, 

nothing;  span  6,  four  ribs;  span  7,  first 

deck  part  done;  span  8,  four  ribs  and 

columns 0  053  0  046  0  063     0  070       

Sept.    28,     1915 — Span    7,    lower    deck 

complete 0  0610  058  0  078     0.069        

Nov.  17,  1915 — Pier  to  lower  deck;  spans 

7  and  8,  lower  deck;  center  section 

span  6 0  065  0  059  0  087     0  079        

Dec.  16,  1915 — Pier  to  lower  deck;  spans 

7  and  8,  lower  deck;  center  section 

span  6 0  072  0.066  0  086     0  081        

Mar.  16,  1916 — -Lower  deck  spans  9  and 

10  and  part  of  span  6;  upper  deck 

span  8 0  081    0  074  0  085     0  091        

May  8,  1 9 1 6 — Upper  deck,  span  9;  span 

5,  three  ribs 0  087  0.083  0   104     0   101        

Levels    on    Pier    7 

Settlements  in  feet;  the  four  marks  were  near  base  of  shaft,  EI.  -(-  10,  and  the  E 
and  W  marks  were  18  ft.  5  in.  apart.     Bottom  of  footing  is  El.  — 14. 
Apr.  7,  1915— Pier,  El.  10  (since  Dec.  10. 

1914) :...    0.013  0013  0016     0010        

June  6,  1915— Pier,  El.  48-H 0.0110  015  0  014     0  024        

Sept.  4,    1915— Pier  to  El.  63;  ribs  on 

spans  6  and  9;  first  deck  on  span  7; 

ribs  and  columns  on  span  8 0  042  0  049  0  051      0  052        

Sept.  28,  1915 — Pier  to  lower  deck;  ribs 

on  span  6;  lower  deck  on  span  7  and 

part  of  8;  ribs  and  colunms  on  span  9  0  061    0  064  0  060     0.059        

Oct.  5,  191  5 — Lower  deck  on  all  of  span 

8  and  part  of  span  9    0  058  0  069  0  067     0  063        

Oct.   13,   1915 — Part  lower  deck  span  9 

added 0  068  0  073  0  075     0  076        

Nov.    24,     1915 — Lower    deck    span    9 

complete,  part  on  span  6 0  079  0  087  0  088     0  089        

Dee.  16,  1915— Upper  deck  on  span  8       0  078  0  082  0  089     0  079        

July  3,    1916 — Upper  deck,  spans  8,   9 

and  10;  all  lower  deck  and  pier  7  0.098  0.099  0.103     0.102        

I'ier  5,  but  Pier  6  now  l)ot;:an  to  move  easterly.  The 
acconipanyinfi:  table  sbows  knols  taken  on  the  piers  duiino^ 
rbe  time  in  question.  These  figures,  as  well  as  the  other 
data  on  which  the  calculations  and  conclusions  are  based, 
were  obtained  by  K.  D.  Cowen,  the  county's  resident 
engineer  for  the  Detroit-Superior  bridge. 

The  diagram,  Fig.  4,  gives  equilibrium  polygons  for 
conditions  resulting  from  the  movements  of  the  piers,  as 
v>^ell  as  the  force  and  equilibrium  polygons  for  dead-load 
at  about  the  time  the  crack  occurred.  Tn  these  graphics 
the  bending  moment  at  any  ])oint  is  the  product  of  7/ 
times  the  vertical  intercept  between  its  respective 
equilibrium  polygon  and  the  neutral  axis  of  the  arch; 
//  is  shown  positive  when  it  tends  to  (•()ln|)res.'^  the  arch 
lib  and  negative  when  it  tends  to  pull   it  apart. 


The  values  of  11  and  T'  given  are  those  that  would 
result  from  the  pier  movements  if  the  modulus  ol 
elasticity  of  the  material  remained  constant  throughout 
the  entire  distortive  movements.  ComiJutations  of 
stress(\s  disclose  that  for  a  value  of  11  of  about  300,000 
lb  ,  the  steel  in  some  parts  of  the  rib  would  be  stressed 
in  excess  of  60,000  lb.  per  sq.in.  It  would  thus  seem 
that  the  values  of  //  and  V  given  on  the  diagram  an 
very  much  in  excess  of  those  that  actually  resulted  from 
these  movements. 

It  is  not  pretended  that  the  stresses  given  are  exac:. 
as  this  would  not  be  possible;  but  it  is  believed  that 
they  correctly  show  the  kind  of  stress,  tension  or  com- 
pression, as  the  case  may  be,  that  existed  in  this  regioii 
when  the  crack  occurred. 

Could  Bending  Stresses  Produce  the  Crack? 

It  will  be  seen  by  referring  to  these  equilibrium 
polygons  individually  as  well  as  collectively  that  the 
bending  moment  is  always  positive  at  the  place  where  the 
crack  occurred ;  that  is,  the  movement  is  such  as  to  tend 
to  produce  tensional  stresses  at  the  intrados  and  com- 
pression at  the  extrados  of  the  arch. 

It  is  true  that  levels  taken  June  1,  1915.  on  the 
footings  of  Pier  6,  indicate  that  the  northerly  end  of 
this  pier  inclined  easterly  to  quite  a  considerable  extent. 
As  there  were  no  observations  between  May  27  (the  time 
the  rib  in  question  was  poured)  and  June  1,  it  is  not 
possible  to  determine  what  portion  of  this  movement 
took  place  before  the  concrete  was  set.  However,  if 
the  movement  had  been  sufficient  after  the  concrete  had 
set  to  rupture  the  rib  at  a  place  not  reinforced,  it  would 
have  been  expected  to  occur  at  the  lower  end  of  the 
section  containing  no  reinforcement.  Inasmuch  as  no 
cracks  were  observed  under  close  scrutiny,  it  would  seem 
that  rupture,  did  not  take  place  at  this  time,  much  less 
so-  at  the  point  where  the  crack  later  was  observed,  as 
this  place  is  almost  at  the  point  of  contraflexure  for 
inclinations  of  Pier  6. 

The  graphics,  therefore,  do  not  show  any  values  of 
//  and  V  for  movements  easterly  of  Pier  6,  but  a  westerly 
inclination  only,  which  was  the  inclination  of  this  pier 
about  the  time  that  rupture  was  thought  to  have  occurred. 

It  was  thought,  and  even  claimed  by  many,  that  the 
crack  was  caused  by  flexure  that  produced  tension  at  the 
extrados,  which  resulted  in  a  radial  crack,  and  that  when 
the  crack  reached  the  pocket  of  honeycombed  concrere 
it  followed  along  this  pocket.  This,  howe^^er,  could  not 
have  been  the  case,  since,  as  stated  above,  all  the  forces 
acting  on  the  arch  at  that  place  produced  compressive 
stresses  at  the  extrados.  Had  the  crack  occurred  at  the 
corresponding  place  on  the  opposite  side  of  the  arch, 
then  it  could  have  Ik'Cii  explained  as  being  a  tension 
crack. 

It  was  thought  by  others  that  it  was  a  shear  crack, 
a  thing  that  seemed  quite  plausible  except  for  the  difll- 
cidty  in  ex]ilaining  why  any  force  of  such  magnitude  as 
to  shear  the  arch  for  about  two-thirds  its  distance  should 
suddenly  cease  to  exist.  Tn  other  words,  if  there  had 
been  acting  on  the  arch  a  shearing  force  of  sufficient 
magnitude  to  produce  this  crack,  complete  collapse  would 
naturally  have  been  expected. 

Besides,  the  shearing  stresses  due  to  the  dead-load 
were  very  small,  even  if  the  honeycombed  area  were 
.subtracted  from  the  tot<al  area  of  the  section  along  a 
])linic    determined    by    this    crack.      This    stress    on    the 
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to     I")''    rriclioii    aiijiie    (a    \aliie    thai    seems    to    lie    sidi-  ilie    iili    iiiiist    have    heeii    comparatively    small — in    fact, 

8tantiatc'd  by  tests),  is  a  little  U'ss  tliaii  'i']    lb.  per  s(|.iii.  su  small    as    t(»   be   jiegli^ibb;.      Since   the;   coiicrett',   with 
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FICx.   3.     CONDITION  OF  KnECTION  AND  T.OADTNO   OF  (^'RAOKIOr)  ARCH 


From  nnmerous  tests  that  liax'e  been  made  it  would 
appear  tliat  this  is  about  oiie-uinth  the  ultimate  streiii;'lii 
of  concrete  of  a  similar  quality.  The  natural  conclusion, 
therefore,  would  be  that  it  could  not  have  been  a  shear 
crack. 

It  was  suggested  by  some  engineers  that  the  steel 
struts  between  Piers  4  and  5  increased  the  horizontal 
thrust  on  the  arch  rib  to  a  considerable  extent,  due  to 
expansion  caused  by  change  of  temperature,  and  that 
this  thrust,  combined  with  the  dead-load  thrust,  sutficerl 
to  shear  the  arch  rib. 

Like  all  elastic  bodies,  the  arch  rib  would  be  capable 
of  resisting  a  thrust  like  the  one  produced  by  the  strut 
in  proportion  to  the  amount  of  deformation,  which  in 
this  instance  would  be  the  change  of  span  caused  by  tha 
movement  of  the  pier,  resulting  fnmi  the  expansive  rorc 
of  the  strut  against  it.  Since  careful  observations  dis- 
closed no  movements,  the  movements  nuist  have  been  so 


the  exception  of  the  honeycombed  section,  was  of  excellent 
(|uality,  it  is  ])lain  that  the  crack  could  not  have  been 
caused   by  this  small   stress. 

JXKHi:\C'K    OF    THK    ITONKYrOMBKn    Sl'OT 

Reference  to  the  diagram  will  show  that  there  is  no 
reinforcing  steel  at  this  portion  of  the  arch  where  the 
crack  occurred.  Engineers  generally  expressed  as  their 
opinion  that,  had  there  been  steel  placed  at  this  section, 
the  crack  would  not  have  taken  place.  The  writer, 
however,  contended  from  the  first  that  such  was  not  the 
case  and  accordingly  sought  for  some  other  ca^ise. 

The  onlj^  cause  that  seemed  at  all  probable  was  that 
the  honeycomb  had  been  formed  by  an  excess  of  water 
in  the  concrete  at  the  time  of  pouring,  and  the  material, 
being  improperly  worked,  did  not  allow  the  water  to 
escape.  This  portion,  being  completely  surrounded  by 
concrete  of  good  quality  that  permitted  no  evaporation 
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small   as   to   be   not   within   the    limits   of    the    method 
employed  in  making  the  observations. 

By  referring  to  the  graphics  on  the  diagram,  Fig.  \.  it 
will  be  found  that  the  arch  rib  would  resist  a  horizontal 
movement   of   the  pier  of   %   in.   at   the  springing   line 
of  the  linear  arch  by  a  horizontal  thrust  of  about  3()0,0()( 
lb.      Since    the    methods    employed    for    observing    pier 
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oi'  the  water,  remained  so  imprisoned  until  severe 
weather,  wlien  the  extreme  cold  penetrated  to  llie  liquid, 
froze  it  and  caused  the  crack. 

The  time  that  elapsed  from  the  pouring  of  the  con- 
crete until  its  probable  freezing  was  about  eight  months. 
While  this  may  seem  an  unusually  long  period,  it  is 
the  opinion  of  the  writer  that  the  above-mentioned  con- 
dition was  entirely  possible,  on  account  of  the  fact  that 
the  air  which  naturally  had  to  replace  the  water  would 
be  obliged  to  enter  througli  the  same  pores  occupied  by 
the  water  in  evaporating. 

The  water  was  situated  nearly  in  the  center  of  the 
arch  rib,  at  a  distance  of  from  2  to  3  ft.  from  the  surface, 
and  considerable  time  necessarily  elapsed  before  the  cold 
penetrated  to  it.  It  was  therefore  natural  that  the  time 
of  freezing  should  occur  long  after  the  beginning  oi: 
the  intense  cold,  which  last  year  started  in  February.  How- 
ever, though  the  crack  was  first  observed  ^lay  1,  1916,  it 
probably  occurred  much  earlier,  as  considerable  time  must 
have  elapsed  before  the  heat  penetrated  to  the  frozen 
pocket  of  water;  but  it  could  be  seen  only  after  the  liquid 
began  to  ooze  out,  discoloring  the  surface. 

A  Parallel  Case  of  Watejc  ix  a  IToxeycomb 

The  writer's  original  opinion  was  further  strengthened 
by  an  account  of  a  parallel  case  given  by  one  of  the 
engineers  of  the  Nickel  Plate  R.Ti..  covoi'ing  the  con- 
struction of  a  mass  concrete  arch  in  grade-crossing  work. 
In  this  case,  after  the  structure  was  built,  the  water 
found  an  opening  and  escajjcd  in  considerable  (juanti- 
ties — to  such  an  extent,  in  fact,  that  it  was  thought  to 
have  come  from  some  external  source.  In  this  instance 
also,  upon  cutting  into  the  concrete,  a  large  pocket  of 
honeycombed  concrete  was  discovered,  showing  that  it  is 
quite  ])ossible  for  pockets  of  water  of  considerable  siza 
to  be  formed  during  the  ]iouring  of  concrete  and  for 
the  water  to  remain  im])risoned  for  some  time  before 
evaporating. 

Referring  to  the  sketches  of  the  arch,  it  would  not 
be  difficult  to  conceive  that,  if  a  wedge  were  driven  into 
the  arch  at  the  intersection  of  the  horizontal  and  radial 
cracks,  there  would  be  ])roduced  a  crack  very  like  the 
one    that   actually    occurred. 

While  the  center  of  Ihc  honeycombed  pocket  is  nor 
directly  at  the  intersection  of  the  cracks,  but  situated  a 
little  farther  toward  the  crown,  the  radial  crack  could 
not  be  expected  to  occur  at  the  center  of  this  pocket, 
because  the  steel  at  the  extrados  extending  beyond  the 
center  of  the  pocket  prevented  the  crack  from  occurring 
at  this  point;  and  it  therefore  took  jjlace  just  at  the  end 
of  the  steel. 

Summary 

Since  the  crack  could  not  have  been  a  tension  crack 
(there  being  no  tension  at  that  point)  nor  a  shear  crack 
(because  the  shearing  stress  was  very  Ioav),  since  the 
crack  occurred  at  the  end  of  protracted  cold  weather  and 
since  upon  the  arrival  of  warmer  weather  a  considerable 
amount  of  liquid  emerged  from  the  crack,  the  writer  was 
obliged  to  conclude  that  the  pocket  must  have  been  full 
of  water,  that  the  water  froze  and  that  this  freezing  split 
the  arch  rib.  x\lso,  his  o])inion  was  strengthened  by  a 
similar  occurrence  called  to  his  attention  by  another  en- 
gineer, and  in  his  mind  there  is  little  doubt  of  its  being 
the  true  conclusion. 


Chicago  Garbage-Reduction  Costs 

The  garbage-reduction  plant  now  operated  by  the  City 
of  Chicago  was  taken  over  from  a  private  company  in 
1911  and  has  been  altered  and  improved  considerably 
under  the  direction  of  Henry  A.  Allen,  consulting  engi- 
neer to  Ibe  city,  and  head  of  the  Waste-Disposal  Bureau 
in  the  Department  of  Public  Works.  In  a  paper  read  bv 
Mt.  Allen  before  the  Chicago  section  of  the  American 
Society  of  Mechanical  Enginers,  it  was  shown  that  the 
cost  of  treatment  has  been  reduced  materially  and  a  net 
revenue  (really  an  "operating  profit")  is  expected  from 
operation  during  1917. 

As  to  the  cost  of  the  plant,  the  city  purchased  it  from 
the  Chicago  Reduction  Co.  for  $275,000.  This  purchase 
was  largely  on  account  of  its  value  as  a  "temporary  util- 
ity," there  being  no  time  to  secure  a.  site  and  erect  a  new 
plant  before  the  ap])roaching  hot  weather.  At  the  same 
time,  it  ])ut  a  stop  to  litigation  and  controversy. 

For  the  live  years,  1909-13,  prior  to  the  accjuisition  of  the 
plant  by  the  city,  the  city  paid  the  company  $17,500  per 
year,  the  cost  per  ton  averaging  42c.  and  ranging  from 
52.8c.  in  1909  to  32.9c.  in  1913,  owing  to  the  steady  in- 
crease in  quantity  of  garbage  (from  89,957  tons  to  144,- 
343  tons).  For  the  first  two  years  of  munici))al  operation 
(1914  and  1915)  the  operating  cost  (no  capital  charges  in- 
(luded)  was  76.8c.  and  63.2c.,  this  increase  in  cost  being 
due  to  the  reconstruction  of  the  plant.  For  1916,  the 
corresponding  cost  was  only  16.1c.,  and  for  1917  an  oper- 
ating profit  of  86.9c.  per  ton  is  expected,  but  again  no 
allowance  for  capital  charges  is  made.  The  figures  of 
quantity  and  cost  are  given  in  the  accompanying  table. 
The  cost  of  operation  includes  repairs. 

It  is  estimated  that  about  150,000  tons  of  garbage  will 
he  delivered  in  1917  and  will  ]u-oduce  4000  tons  of  grease 
and  30,000  tons  of  tankage.  The  city  has  contracts  for 
the  sale  of  the  grease  at  7.29c.  per  lb.  and  the  tankage 
at  $1.16  per  ton.  Mr.  Allen  states  that  the  former  price 
is  high,  while  the  latter  is  low,  the  present  market  value 
of  garbage  tankage  exceeding  $7  per  ton.   • 

operating     costs     of    garbage     reduction     .\T     CHICAGO 
(Capital  Charges  Not  Included) 

1914  1915  1916      l917(E.st.) 

OperatiiiK  cost $154,684      $278,570      $432,721       $477,000 

Revenue. 96,585         183,197        410,512        603,000 

Net  operation 58,099  95,372  22,209        

Net  revenue 1  26,000 

Garbage,  tons 75,600         150,875         137,920         145,000 

Net  cost  per  ton $0,768         $0  632         $0    161 

Net  profit  per  ton $0  869 

NOTE. — In  the  estimate  for  1917,  the  price  of  grease  has  been  taken  at  5c. 
per  lb.  and  tankage  at  $5  per  ton,  both  figures  niucli  below  the  present  market 
prices.  During  1916  the  extractor  plant  was  in  operation  only  from  June  1, 
and  the  niillhouse  was  not  in  full  operation  until  the  latter  part  of  .lune.  From 
.Ian.  1,  to  time  of  starting  the  extractor  plant,  the  city  received  only  $3.27  a  ton 
for  commercially  dried  garbage,  which  is  green  garbage  dried  down  to  10% 
moisture.  The  capacity  of  the  old  niillhouse  was  not  sufficient  to  handle  all 
garbage  degreased,  necessitating  the  storage  of  approximately  14,000  tons  on  the 
property  north  of  the  plant,  tliereby  greatly  increasing  the  tjst  of  production  of 
tankage. 


Tr3m.>«i»ortiiiK-  :»MM»  Tons  of  :»ljioIiiiu'ry  2-10  Mi. — Transport- 
ins  the  heavy  machinery  for  the  new  smelting  works  of  the 
Atbasar  mines  of  the  Spassky  Copper  Co.  in  Siberia  necessi- 
tated laying  sections  of  track  from  the  Trans-Siberian  Ry. 
depot  to  the  smelting  works.  This  distance  is  240  mi.  and 
the  method  employed  was  to  lay  about  10  mi.  of  35-lb.  rail. 
The  equipment  was  moved  this  distance,  when  the  track  was 
picked  up  and  laid  ahead.  The  main  difficulties  were  those 
connected  with  the  climate  and  the  war,  says  the  "Engineer- 
ing and  Mining  Journal."  Work  is  possible  only  6  mo.  of  a 
year  and  labor  (Khirgese  tribesmen)  is  not  dependable.  The 
train  method  was  adopted  for  moving  the  machinery  because 
the  soft  roads  will  not  support  very  heavy  trucks — 3  tons 
being  the  limiting  load  on  a  wagon  for  successful  haulage. 
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New  type  of  universal  calculating   machine     Wide   concrete   pavement   with    top   reinforcement 

Accurate   construction   drawings     Kffect   on   concrete   of 
water  and  time  of  mixing 


Survey  Computations  with  a  Monroe 
C'alculating  Machine 

Tlu'  (listiiut  i\('  rciUiiir  of  till'  MoiircH'  calculiil  in.u'  lUM- 
chiue  is  a  coiuhination  of  a  standard  llcxihlc  addiii.ii- 
mac-hino  keyboard  with  a  i'r\('rsil)l('  ai-illiiiKuiM'tci-  and  a 
sliding'  t'arria^ii'c.  It  iKM-fornis  addition,  subtraction, 
nuiltiplic-ation  and  division.  oi-  a  coinljination  of  tlicsc  op- 
erations. It  is  this  rcMnbination  of  addin<;'  and  coniput iny 
macliine  that  makes  the  dc\  ice  particiihirly  iisel'ul  m  cn- 
<iineerinii"  otliees,  where  most  computations  involve  all 
o))erations  simultaneously. 

For  atldini;-,  the  successiNc  luunhers  ai'e  set  on  the  key- 
board l)y  pressini;-  down  the  pi'ojjer  keys,  and  sueeessive 
forward  turns  are  given  the  crank  (see  Fig-.  1),  the  sum 
api)earinu-  in  the  lower  of  the  two  I'ows  v\'  dials  on  tlu;  slid- 
inii'  i-ari'iai;e.  For  snbtraction  tin  lai'u'er  ninnber  is  s(>t 
on  the  keyboard,  and  one  forward  tui'u  reuisters  it  on  the 
lower  row  of  dials;  to  subti'act  any  nund)er  from  this  the 
number  is  lirst  set  on  the  keyboard,  antl  tlien  one  backwai'd 
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MONROE    COMPUTIXG    MACHINE. 
METHODS   OF   MANIPULATION 


SHOWING 


turn  of  the  crank  gives  the  result  in  the  lower  row  of 
dials,  as  before. 

In  multiplication  the  multiplicand  is  set  on  the  key- 
board, and  the  multiplication  is  ])erformed  by  forward 
turns  of  the  crank,  the  number  of  tuins  being  the  sum  of 
the  digits  of  the  multiplier.  For  instance,  to  multi})ly  by 
122  the  crank  is  turned  once,  a  shift  of  the  carriage 
made  and  then  two  turns,  another  shift  and  two  more 
turns,  making  five  turns  in  all.  The  result  appears  in  the 
lower  row  of  dials  and  the  multiplier  in  the  upper  row. 
To  perform  division  the  dividend  is  registered  on  the  lower 
dial  and  the  divisor  on  the  keyboard;  then  the  previous 
process  is  reversed,  as  in  subtraction,  the  quotient  ap- 
pearing in  the  upper  row  of  dials.  Square  and  cube  TOots 
may  also  be  computed  on  the  machine. 


The   application    to   cxtendec 
lust  rated    li\     I'd'ereiicc-    to     Fig 
plat   <»l'  a  >ur\('y  of  nine   lots. 
,/7  r^    1  I  I 


computations   is   best  il- 

2,   which    represents   the 

Starting  at  x,  the  course 

It.  is  set  on  the  keyboard  by  depressing  the 


^44.679 


< IS5.003-  ■^■7S-'^  IZ4. 996  ■><9/.683  M-7S--^- 7S  >^-7f->\<-75'  --^ 

FIG.    2.       SURVEY    PLAT    TO    ILLUSTRATE    USE    OF 
COMI'UTIN(J    MACHINE 

pro]ier  keys.  Then  by  li\e  forward  turns  of  the  crank  we 
have  nudtiplied  144.34  by  the  sine  (0.5)  of  the  given 
angle  (;]0°)  ;  the  result  (72,170),  appearing  on  the  lower 
dials,  is  the  value  of  the  coordinate  Im.  The  sine,  ap- 
pearing on  the  upper  dials,  serves  as  a  cheek. 

Xow  clear  the  dials  by  forward  and  backward  turns  of 
the  clear-out  crank  (see  Fig.  1)  and,  the  setting  of  the 
keyboard  remaini  tg  unchanged,  multiply  by  the  cosine 
(0.8fi()0;5)  of  the  angle  (30°),  12  forward  turns,  to  obtain 
the  value  (125.003)  of  the  coordinate  In. 

Obtain   the  area  of  the  triangle  xlm  by  the  formula 

he      ,  .  ,      .       125.003  X  72.17        9021.46651 
area  =  — ,  which  gives ^ =  -^ = 

4510.733  sq.ft.  which  is  done  by  15  turns  of  the  crank. 
The  area  of  the  rectangular  section  of  Lot  1  may  be  com- 
puted and  added  to  the  area  of  the  triangular  section  by 
leaving  4510.733  on  the  lower*  dials  and  multiplying 
125.003  by  175,  the  number  125.003  having  been  left 
on  the  keyboard  after  the  previous  step.  The  lower  dials 
will  then  show  the  sum  of  the  areas  computed  in  the  last 
two  steps,  which  is  26,386.258  sq.ft.,  the  total  area  of 
Lot  1.  The  areas  of  Lots  2  and  3  may  be  obtained  by  the 
same  process  as  is  used  for  Lot  1. 

With  xo  given,  we  have  175  +  72.17  =  247.17  =  Ip; 
Ip  +  65.769  :=.  312.939  =  qr;  qr  —  44.879  =  268.06  = 
sf ;  these  are  the  lengths  of  the  next  three  vertical  lines, 
obtained  by  three  forward  and  one  backward  turn  of  tht 
crank. 

Lot  4  presents  the  solution  of  an  oblique-angled  tri- 
angle with  the  three  sides  given : 

c-i  +  h-i  _  ai       142.6342  +  268.062—  183.366' 


Cos  A 


2bc 


20,344.458  +  71,856.164 


76,468.94 
=  0.76603  =  cos  40° 


2  X  268.06  X  142.634 
■  33,623.090  _  58,577.532 
76,468.94 


Ma  nil   1,  l*Jlv 
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r  si  it  A 
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U-Z.i>U  X  0.0-1279  _  91.(iS37 

i8;}.:5(5(i  ~  i8;].;}ou 

si/I  :!()° 


A?'eii  — 


=  0.500 

B  =  180°  —  (.1  -\-  (')   =   110° 
a  X  h  X  sin  C      183.3(56  X  268.06  X  0.5 


_  24,576^45  _ 
~  2 

111  Lot  5  we  liiiv? : 

iir  ^=  hjipolcuusi"  X 
O.S()(;0;5 
iij  =r  ]i  i/jjolcniisr  X   ''"■'^  '>0° 


12,288.272  sq.ft. 


in  (;o°   =   18;',.3(i()  X 
=  1  :)8.8 

=  I,s;;.;!(i(i  x  0.5  =  91.683 
made   willi   one    sc'ttiiiii'   of   the 


Botli    iiiiiltiplicalions   : 
keyl)()Mi<l- 

The  coordinate  jli  =  75  X  tan  8"  52'  =  75  X 
0.156.  =:  11.1,  making-  the  boundary  //,•  =  158.8  — 
11.7  =  147.1  ;  and  as  each  siieceediiig  boundary  is  11.7 
less  than  the  one  preceding  it,  this  subtraction  leaves  the 
keyboard  an<l  dials  set  so  tliat  each  successive  backward 
turn  of  llic  crank  will  cause  tlic  lower  dials  to  show  the 
length  ot  the  succeeding  line. 

Angles  may  be  added  by  using  the  lirst  two  rows  of 
keys  for  the  minutes  and  the  fourth,  fifth  and  sixth  for 
degrees,  the  third,  row  serving  to  se])arate  the  groups  and 
provide  an  extra  place  when  the  number  of  minutes  totals 
100  or  more. 

Tlie  numbers  are  set  and  added;  the  result  appears  in 
the  lower  dials  as  a  continuous  line  of  ligui'es;  |)ut  as 
degrees  and  minutes  are  sexagesimal  (piantities.  the  min- 
utes must  be  reduced  to  degrees  and  addt'd  to  the  degrees 
column.  This  may  be  accomplished  by  dividing  the  total 
number  of  minutes  by  60,  the  number  of  degrees  and 
minutes  being"  represented  by  the  quoticMit  and  remainder 
res])ectively.  Both  these  operations  may  i)('  ])erformed 
simultaneously  by  dc])ressing  the  9  in  the  third  row  of 
keys  and  the  4  in  the  second  row  of  keys  and  adding  this 
coni])lemcnt  until  0  a])pi'ais  in  the  hundreds'  ])]ace  and 
less  than   (i   in  the  teii<"   place,  wlicji  the   result   dials  \\-ill 
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show  the  correct  number  of  degrees  and  minutes  of  the 
total.  By  this  method  it  is  necessary  to  watch  the  min- 
utes' group  and  make  the  reduction  as  often  as  necessary 
to  prevent  the  total  number  of  minutes  occupying  more 
than  tliree  places.  This  reductfon  can  be  made  as  often 
as  desired  without  disturbing  the  degrees'  group. 

The  Monroe  calculating-adding  machine  is  manufac- 
tured by  the  Monroe  Calculating  Machine  Co.  at  its  plant 
in  Orange,  N.  J.  The  price  of  the  machine  is  $250.  The 
general  offices  of  the  company  are  in  the  W'oolworth 
Building,  New  York  City. 

:^: 

Constructing  Wide  Concrete  Pavements 

with  Top  Reinforcement 

By  CiiAHLES  A.  Ai>i)i:i;M.\.v* 

Concrete  pa\ing  of  unusual  widtli  was  constructed  in 
De])ew,  N.  \ .,  a  suburb  of  Hulfalo,  during  the  ])ast  year. 
Six  streets  were  paved,  aggregating  28,000  sq.yd.  Four 
of  these  streets  were  paved  40  ft.  wide,  and  only  parts 
(4'  two  of  the  streets  had  car  tracks,  so  that  most  of  the 
])a\ement  was  laid  in  one  continuous  slab  for  the  full 
M'idth  from  curb  to  curb.  Transverse  expansion  joints  W 
in.  wide,  at  inter\als  of  36  ft.,  and  longitudin;'!  joints 
of  the  same  width  along  eitlier  curb  Mere  made  of 
''Genasco,^'  an  asphaltic  composition. 

The  pavement  is  8  in.  thick  in  the  center  and  (i  in.  at 
the  sides.  Its  surface  is  shaped  to  a  hyperbolic  curve  for 
Hie  middle  half-width  of  the  street  and  to  a  straight  line 
thence  to  the  gutters,  which  are  6  in.  below  the  center 
line.  This  hyperbolic  cross-section  is  one  that  was 
adopted  by  the  New  York  State  Highway  Department  in 
191()  for  pavements  20  ft.  or  more  in  width. 

Keinforcement  was  placed  2  in.  beneath  the  finished 
surface.  The  cross-sectional  area  of  the  reinforcing  metal 
running  parallel  to  the  center  line  of  the  pavement  is 
0.038  sq.in.  jjer  ft.,  and  the  cross-sectional  area  per- 
])endicular  to  the  center  line  is  0.049  sq.in.  per  ft.  The 
r(Mn forcing  in(4al  extends  to  within  2  in.  of  all  joints, 
but  does  not  cross  them.     Adjacent  widths  of   fabric  are 

]a])ped  4  in.  when  perpendicu- 
lar to  the  center  line  of  pave- 
ment and  1  ft.  when  ])arallel 
to  the  center  line.  Ueinforce- 
ment  of  the  same  cross-section 
as  above  was  placed  2  in.  from 
the  i)ottom  of  the  slal)  over  all 
new  trench  backfills,  extending 
2  ft.  on  each  side.  The  screed 
used  in  /inishing  the  ])ave- 
ment  was  substantially  the 
same  as  that  designed  by  the 
T'niversal  Poi-tland  Cement  Co. 
(see  accompanying  illustra- 
tion). This  screed  was  made 
of  seasoned  lumber,  in  order  to 
have  it  as  light  as  possible.  It 
was  pulled  forward  by  four 
men.  Too  much  care  and  at- 
tention cannot  be  given  to  de- 
tail in  the  design  and  construc- 
tion of  a  screed,  for  upon  its 
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(>|)('ralioii  (lu<  ultimate"  sncc(\-^s  of  llu'  |)ii\iiiu-  ilcpcnds. 
The  scroed  should  he  made  very  riiiid,  so  that  il  will  not 
lt'a\i'  any  depressions  or  humps  in  the  surface. 

M'heu  the  longitudinal  st  i'(>et  i^rades  were  steep,  no 
particular  Irouhle  was  eui'ountered  in  ucttini;'  a  satis- 
factory surface,  hut  wheiv  the  minimum  j^nule  of  0.  I'y, 
was  used,  it  was  found  \ery  dilhcult  to  f^et  an  c\cn.  niii- 
fonu  surface,  particularly  at  the  gutters.  The  writer 
Would  reooniMiend  that  in  the  construction  of  pa\cments 
as  Mnde  as  10  ft.  the  screed  i)e  made  extra  heaw  in  order 
that  it  huif  the  paving'  surface  uu)re  closc'ly. 

Brooniinp;  of  the  concrete  surface  was  carried  on  hv 
moans  of  a  heavy  hroom  that  was  drawn  hack  aiul  fortli 
aeross  the  concrete  surface  hy  two  rojies.  Wherever  stones 
appeared  on  the  surface  as  a  result  of  the  hroominu'  they 
were  removed  from  a  dnisliinii'  hridiie  spanning-  the  road- 
way. 

Tiic  concrete  was  mixed  1  :  li/>:  'A.  The  fine  a^ii-iire<2:ate 
consisted  of  natural  sand  or  screenin<>-s  that,  wlien  dry,- 
woidd  ])ass  a  sieve  havini;'  foui'  meshes  ])er  linear  inch; 
not  more  than  2o%  was  allowed  to  ])ass  a  sieve  having 
50  meshes  per  linear  inch,  and  not  more  than  5%  a  sieve 
having  100  meshes  per  linear  inch.  The  line  a.gi>rei>ate 
•contained  less  than  3%  loam  or  vegetahle  nuitter.  The 
coarse  aggregate  w-as  such  as  to  pass  a  li/2-in.  round  open- 
ing and  ranged  in  size  from  l^/o  in.  down,  not  more  than 
v5%  passing  a  screen  having  four  meshes  per  linear  inch. 

No  cracks  have  appean^l  in  the  ])avement  to  date, 
^^he  Avork  Avas  begun  in  ]\lay  and  completed  in  October 
by  the  Harrison  Engineering  and  Construction  Corpora- 
tion, of  Buffalo.  N.  Y.  George  C.  Diehl,  Consulting  En- 
gineer, of  l^uffalo,  was  village  engineer,  the  writer  hav- 
ing charge  of  the  work  for  Mr.  Diehl. 

Final  Building  Plans  Should  Show 
Actual  Construction 

By  Albei'vT  ^r.  Wolf* 

Not  only  is  it  important  to  have  well-made  and  com- 
plete plans  as  a  guide  in  the  construction  of  concrete 
buildings,  but  it  is  equally  desirable  from  the  standpoint 
of  the  owner  and  his  future  architect  or  engineer  to  have 
an  exact  record,  available  at  any  time,  of  the  actual  con- 
struction. Some  may  think  that  the  minor  changes  made 
in  certain  portions  of  a  building  during  construction  are 
inconsequential,  but  after  one  or  two  experiences  in  mak- 
ing extensions  or  repairs  to  a  building — the  final  draw- 
ings of  which  are  not  true  records  of  the  actual  construc- 
tion— they  will  perceive  many  reasons  for  this  precaution. 
To  depend  on  the  memory  of  the  superintendent  for  in- 
formation on  changes  in  construction  is  as  poor  business 
policy  as  trying  to  keep  large  accounts  on  loose  scraps  of 
paper. 

Changes  in  details  of  foundation  and  substructure  work 
during  the  process  of  construction  are  more  common  than 
in  other  parts  of  a  building,  owing  to  inability  to  obtain 
an  exact  survey  of  the  foundation  soil  beforehand.  The 
same  is  true  of  service  tunnels,  trenches  and  the  various 
underground  pipe. lines  required  in  a  building.  If  the 
exact  location  of  these  utilities  and  the  character  of  the 
changes  made  are  correctly  recorded  on  the  final  plans, 
new  underground  work,  machinery  foundations  and  build- 
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ing  extensions  (an  he  readily  laid  otii  in  the  drafting  room 
without  resort  to  costly  surveys  or  t\\(;  use  of  erroneous 
|)laii>. 

i'lciiiaily  impoi'taiit  is  the  recording  of  changes  in  con- 
st rnet  inn  of  the  framework  of  a  building  or  the  inclos- 
ing walls,  interior  |)artitions,  etc. — for  wiieii  an  owner 
desires  changes  or  additions  to  the  layout  of  his  building, 
the  architect  or  engineer  should  be  able  to  make  up  the 
necessary  plans  or  the  desired  re]K)rts  without  going  to 
the  expense  of  making  careful  surveys  of  existing  condi- 
tions. Nothing  is  more  exasperating  than  to  design  the 
foundations  of  an  extension  to  an  old  building,  or  of  a 
new  one  adjacent  to  an  existing  structure,  and  to  find  on 
excavating  for  the  new  work  that  the  old  foundations  were 
carried  down  much  farther  than  the  |)lans  indicated.  The 
result  is  rush  work  on  rtivisioiis,  and  heavy  bills  of  extras 
to  the  owner,  which  are  unjustitiable  from  the  standpoint 
of  the  designer  of  the  existing  building.  Th(>  architect  or 
engineer  in  charge  of  the  later  work  has  a  right  to  assume 
that  his  predecessor  served  his  client's  interests  scrHpu- 
lously.  If  this  were  not  the  case,  plans  would  be  of  Httfe 
\alue  for  future  reference. 

It  is  the  writer's  practice  to  furnish  the  superintend- 
ent on  the  job  with  a  set  of  blueprints  of  the  detail  con- 
struction drawings.  Upon  these  prints  he  is  instructed 
to  indicate  in  ink  all  field  revisions  and  additions.  When 
the  job  is  completed,  this  set  of  plans  is  turned  in  to  the- 
home  office,  where  the  changes  are  made  mi  the  record 
tracings.  Care  is  taken  to  note  these  with  dates  in  the 
space  allotted  for  this  purpose.  Then  the  tracing, 
is  marked :  "Final  Eevision  To  Show  Actual  Con- 
struction." A  set  of  prints  is  furnished  the  owner 
for  his  reference,  and  another  set  is  filed  with  the 
contract  set  of  plans,  while  copies  of  the  eonstructio-n 
prints  and  the  superintendent's  record  set  are  issued. 
That  this  little  extra  expenditiire  on  drawings  pays,  goes 
without  saying. 

Deep  Open  Trenching  for  a  72-In. 
Reinforced-Concrete  Pipe 

(Cuxtributed) 

In  connection  with  the  construction  of  a  72-in.  water- 
supply  intake  main  for  the  Solvay  Process  Co.,  Syracuse, 
X.  Y.,  some  very  difficult  open-trench  work  was  necessar}'. 
The  intake  main  extends  1250  ft.  out  into  Lake  Onon- 
daga from  a  reinforced-concrete  well  on  shore. 

From  the  intake  well  for  a  distance  of  1350  ft.  a  72- 
in.  reinforced-concrete  pipe  was  constructed  in  place. 
Ijandward  of  the  well  the  pi]ie  passes  through  a  tunnel 
to  the  large  sump  in  the  new  pumpliouse  of  the  Solvay 
Process  Co.  Much  difficulty  was  encountered  in  digging 
the  trench  and  keeping  it  open,  on  account  of  its  great 
depth,  38.5   ft. 

On  each  side  of  the  trench  was  driven  45-ft.  Lacka- 
wanna steel  sheetpiling,  strutted  with  braces  8  ft.  apart 
between  longitudinal  waling  placed  every  6  ft.  vertically. 
Even  with  this  quantity  of  bracing  it  was  common  to 
see  a  brace  indented  into  tlie  waling  timbers  at  least  1 
in.,  and  a  great  many  of  the  braces  buckled  and  broke, 
owing  to  the  enormous  pressure.  This  trench  passed 
through  what  is  known  as  the  "waste  bed."  The  mate- 
rial, which  consists  of  waste  lime  products  from  the  Sol- 
vay plant,  is  of  a  plastic  nature  that  causes  it  to  e.xert 
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a  greater  pressure  than  any  other  material  that  the  writer 
has  ever  seen.  Tliis  was  especially  the  case  after  a  lieavy 
rain. 

Beneath  this  matei'ial  and  about  T  ft.  aI)ove  grade,  there 
was  from  3  to  1  ft.  of  l)lack  muck  overlying  several  feet 
of  marl,  quicksand  and  silt.  As  soon  as  the  marl  was 
dug  away  and  the  sand  encountered,  it  would  start  flow- 
ing into  the  trench  from  the  surrounding  territory,  the 
heavy  weight  of  the  waste  bed  on  top  forcing  it  down, 
carrying  the  steel  sheeting  with  it.  Great  difficulty  was 
experienced  in  keeping  th(>  sheeting  near  a  level  where  it 
would  serve  its  purpose.  The  settlement  of  the  sheeting 
would  of  course  disarrange  the  braces  so  that  it  was 
necessary  practically  to  double  the  bracing. 

When  grade  was  obtained  in  the  open  trench,  piles 
varying  from  25  to  45  ft.  were  driven  in  the  bottom, 
on  which  were  placed  12xl2-in.  caps  and  a  4-in.  yellow- 
pine  floor.  As  an  indication  of  the  character  of  the 
bottom  it  may  be  said  that  some  of  the  45-ft.  piles  were 
driven  to  grade  with  practically  the  weight  of  the  ham- 
mer. 

x\fter  the  piles  were  in  place,  ca])s  and  grillage  on,  it 
was  necessary  to  brace  from  the  longitudinals  down  to 
the  top  of  the  floor  to  keep  it  from  rising  up,  and  in 
several  instances  it  did  rise  at  least  a  foot,  making  it 
necessary  to  drive  the  flooring  down  again  and  brace  it. 
So  in  addition  to  the  large  amount  of  bracing  required 
for  the  sidewalls,  it  was  necessary  to  brace  the  floor 
throughout  in  order  to  hold  it  in  its  position  after  it 
was  completed  and  ready  for  the  foi-ms. 

The  forms  and  reinfoi-cement  were  placed  and  the  con- 
crete deposited,  making  a  '(2-in.  reinforced-concrete  pipe 
with  15-in.  walls.  The  reinforcement  used  was  3-in.  tri- 
angular mesh,  American  Steel  and  AVire  Co.  type,  made 
up  in  5-ft.  sections,  and  each  section  was  laid  overlap- 
ping the  next  by  3  in.  As  the  concrete  pipe  was  com- 
pleted, the  trench  behind  was  filled  in  with  cinders  and 
other  material,  after  which  the  sheeting  was  pulled  and 
redriven  to  form  another  section  of  trench. 

The  many  and  extraordinary  difficulties  met  with  on 
this  job  and  the  great  depth  of  open  trench  made  the 
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progress  much  slower  than  anticipated.  The  concrete 
used  in  the  ])i))e  line  was  a  1:2:4  mix  with  limestone 
from  the  Jamesville  quarry.  The  work  was  done  by  the 
Great  Lakes  Dredge  and  Dock  C!o.,  of  Buffalo,  N.  Y., 
for  which  company  the  writer  is  division  engineer. 

Effect  of  Water  and  of  Time  of  Mixing 
on  Concrete  Strength 

The  testing  laboratory  of  the  Public  Service  Commis- 
sion, State  of  New  York,  has  conducted  field  and  office 
experiments  on  concrete  ever  since  the  starting  of  the 
new  New  York  City  subways  some  five  years  ago.  As  a 
result  it  has  accumulated  many  data  on  the  behavior  of 
concrete,  some  of  which  were  outlined  by  J.  G.  Steinle, 
Assistant  Engineer  of  the  commission,  at  the  recent  con- 
vention of  the  American  Concrete  Institute.  In  regard 
to  two  very  timely  factors,  the  amount  of  water  and  the 
duration  of  mixing,  Mr.  Steinle  had  the  following  to  say: 

Effect  of  Consistency  on  Concrete 
The  result  of  testing  a  large  number  of  concrete  cyl- 
inders made  in  the  field  seems  to  indicate  that,  next  to  the 
cement,  the  most  important  factors  affecting  the  strength 
of  the  concrete  are  the  field  conditions  undei-  which  it  is 
made.  Of  these  factors  the  consistency  of  the  mix  per- 
liaps  causes  the  greatest  variations  in  the  strength,  espec- 
ially on  specimens  tested  up  to  28  days.  In  spite  of  the 
fact  that  the  test  cylinders  show  that  concrete  of  w^et  con- 
sistency possesses  a  low  compressive  strength,  it  is  at  times 
necessary  on  subway  work  to  use  wet  mixtures  on  account 
of  the  difficulty  of  passing  it  through  chutes  and  because 
of  complicated  forms  and  reinforcements.  The  effect  of 
an  excess  of  water  is  to  swell  the  volume  and  reduce  the 
density.  In  an  excessively  wet  mixture  there  will  be  more 
or  less  separation  of  materials,  and  concrete  of  uniform 
quality  will  not  ordinarily  be  produced.  An  excess  o£ 
water  will  also  interfere  wdth  the  chemical  reaction  of  the 
cement  and  cause  the  concrete  to  become  both  slow  set- 
ting* and  slow  hardening.  Field  tests  show  that  a  con- 
crete of  a  quaking  consistency  will  give  the  best  results. 
It  will  also  be  observed  that,  whereas 
a  concrete  of  very  wet  consistency 
when  sampled  and  tested  in  the  usual 
way  will  show  low  results,  the  same  con- 
crete when  cut  from  the  structure  will 
not  show  the  same  relative  weakness. 
This  may  be  partly  explained  by  the 
fact  that  a,  large  part  of  the  water  and 
lighter  particles,  in  actual  practice, 
]-ise  to  the  top  of  the  form  and  are 
not  confined  in  the  mass  of  concrete. 
The  effect  of  the  time  of  mixing  of 
concrete  on  its  compressive  strength 
cannot  be  well  established  from  data  ob- 
tained from  field  tests,  as  most  of  the 
specimens  are  taken  from  the  forms 
and  not  directly  from  the  mixer.  The 
total  mixing  of  the  concrete  is  made  uji 
in  part  by  that  received  in  the  mixer 
and  in  part  by  passing  through  chutes, 
rehandling,  etc.  The  actual  effect 
of  the  treatment  in  the  mixer  on 
the  strength  of  the  specimen  made 
in  this  way   is  partly  lost.      The   fol- 
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'riic  \)vM  iUitl  most  uniform  tost  rc-iilts  linxc  liccii  ol»- 
liiiiu'd  on  concnMc  mixed  for  nt  iciist  one  minute  after  all 
tin-  ingredients  had  heeii  added,  'riioroiiuli  mixiiiLi  will 
riMUOVo  films  of  air  adherin,ii'  to  partieles  and  will  reiliice 
the  amount  of  air  condiuMl  in  the  mix:  it  will  ,il-o  in- 
crease tll(>  lluidity  of  the  mi.x  and  llieichy  reduce  the 
amount  of  water  iV(Hiii'ed.  Test  specimens,  which  show 
low  compressive  st  I'eniit  li.  ii-iially  fail  heca use  of  the 
breaking'  of  tlu>  bond  IxMween  the  mortar  and  the  eoanse 
a.iiiireiiate.  The  certainty  of  secnrinii'  a  bond  between  the 
broken  .stone  or  gravel  and  the  mortal'  is  greatly  increased 
1)Y  eontinued  mechanical  nii.xiiiii'.  as  a  (ilm  of  silt  or  a 
eoating"  of  .stone  dust  cinclojiinii-  the  larii'ci'  particles  is 
removed  and  a  cleaned  surface  is  exposed  1o  the  mortar. 
This  eonld  not  be  easily  accomplished  by  hand  mixinii"  and 
may  account  for  the 'prejudice  against  the  use  of  giavel 
before  the   introduction  of  nun-iiine  mixing. 

Th(>  speed  at  which  a  mixer  is  run  does  not  necessarily, 
govern  the  time  recpiire-d  to  secure  a  proper  mix,  as  it 
lias  been  observed  that  when  a  mixer  runs  fast  the  con- 
crete has  a  tendency  to  cling  to  its  sides  and  does  not 
travel  j^roperly  through  all  machines.  A  uniform  gray 
color  of  the  mix  does  not  necessarily  establish  the  fact 
that  it  has  received  sufficient  mixing'. 
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Rapid  Prosrres.s  in  Tuiiiiol  Liinin»r  by  the  pneumatic  process 
is  being  made  in  the  Wilson  Ave.  tunnel  for  the  Chicag-o 
water-supply  system.  During  January  one  outfit  mixed  and 
placed  concrete  in  three  30-ft.  lengths  of  forms  daily,  and  on 
two  consecutive  days  .  four  forms  were  completed.  These 
30-ft.  forrns  contain  an  average  of  2  yd.  of  concrete  per  lineal 
foot.  The  men  have  been  working  two  8-hr.  shifts.  Four 
concreting  outfits  are  in  use,  but  the  work  mentioned  repre- 
sents that  of  one  outfit.  The  pneumatic  equipment  was  fur- 
nished by  the  Concrete  Mixing  and  Placing  Co.,  of  Chicago. 
The  tunnel  is  about  8  mi.  long  and  is  12  ft.  in  diameter.  It 
is  being  built  by  day  labor  under  the  direction  of  John  Eric- 
son,  City  Engineer,  and  Henry  W.  Clausen,  Engineer  of  Water- 
Works  Construction,  as  described  in  "Engineering  News," 
May  2.5,  1916. 

Balla»!it-C'leaninjjr  Device — On  the  New  York  Central  R.R. 
tliere  is  considerable  trouble  caused  by  grain  dropping  fiom 
cars  and  growing  in  the  stone  ballast.  An  excessive  amount 
of  work  by  the  trackmen  is  required  to  keep  down  the  growth, 
and  the  device  shown  herewith  has  been  invented  to  eliminate 
this  handwork.     It  consists  of  arms  or  wings,  attached  to  the 


I)n.sts  111'  :i  spi-c.'idor  car,  each  carrying  a  r'ow  of  veitlcal  ro<ls 
or  ic.'ili.  'I'himr  roils  art'  graduated  in  li-nglh  to  <-onform  to 
llii'  coiilMin  i>r  Ihe  oiit.sidi-  Hlmulilor-  of  tin-  liallast,  and  a  .small 
l)la<li'  on  llie  cxii-emi'  'ImI  i>(  IIh-  oiilsidi'  wing  keeps  the  Ijallast 
in  ll.s  oriMinal  ,'<hapf.  'I'hi'  <;ii  is  iiiri  mI  a  speeil  of  about  0 
nil  pii  111.,  :iii(l  oiH-  lii|)  is  snillciont  lo  clean  and  trim  the 
li,i  ll.i.^l .  II  iM'i  onJN  ilcaiis  out  all  vcgit.-it  ion,  l)Ut  caUHes  the 
Ihu'  stulf  :inil  dirt  to  .settli-  lo  the  Ijotloni  of  Ihi  ballast  so  that 
weeds  ami  grain  arc  loss  liki'l.\-  to  grow.  This  lU^vice  is  the 
iiivoiilioti  of  A.  IM.  Clough,  Su|)''ivisor  nf  'I'liick,  New  York 
("iiitial    l.iiir.-:.    I'.alavia,    N.   Y. 

\  >i«>(li«Ml  of  \lliiiberlnK'  IiiuiMiii.>  llriil;;«-N  ^iiiil  culverts  to 
provide  standardization  throughout  tin-  ililTcicnt  couiitics  in 
dcsign.-iling  the  vai'ious  stiucturcs  ami  tn  jilTuid  ,iti  accurate 
W.isi.';  for  complete  and  ant  liciilic  oHicc  i  ccords  lias  been 
adopted  liy  liie  Ohio  .State  1 1  ig  li  \va,\'  ( 'oiiini  ission.  According 
to  l^c  lJo>-  W.  Allison,  this  ]ilan.  now  in  cIVcct  in  Hardin 
County,    consists    in    stenciling    tlic    numbeis    in    the    concrete 
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before  the  latter  has  set.  each  load  foreman  being  supplied 
with  uniform  numeral  stencils.  The  number  is  i)ressed  in  a 
conspicuous  place  and  is  clearly  legible,  as  indicated  in  the 
illustration.  This  plan  makes  it  easy  for  loadworking  crews 
and  foremen  to  locate  a  particular  structure.  It  is  also  con- 
venient  for  jjcople   using   the   highways. 

A  Hand  (ia^e  for  Drill  Bit.s  is  used  in  the  steel-sharpening 
shop  of  the  Wisconsin  Zinc  Co.  mines  near  Platteville,  Wis. 
.1.   E.  O'Rourke — whose  drill-sharpening  article  won  first  prize 
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HAND    GACJE    FOR    ROCK-DRILL    BITS 

in  the  recent  "Engineering  News"  prize  contest — states  that 
this  gage  can  be  used  to  good  advantage  by  a  novice  on  the 
sharpener  in  checking  his  steels,  until  he  becomes  familiar 
with  the  machine. 

Dxhaust  Steam  to  Heat  Concrete  AVater — Where  steam- 
driven  concrete-mixing  plants  are  used  a  supi)ly  of  hot  water 
for  mixing  purposes  can  be  had  witliout  extra  expense  for 
fuel  by  utilizing  the  exhaust  steam  for  heating  the  water, 
passing  this  exhaust  through  a  coil  hot-water  heater  in  a 
manner  similar  to  boiler-plant  practice.  Around  the  coils  is 
passed  the  water  on  its  way  to  the  mixer.  The  exhaust,  for 
each  horsepower  of  engine,  should  heat  uii  to  180°  F.  or 
higher  about  ISO  lb.  of  water.  In  the  heatei'  coils  about  J 
sq.ft.  of  heating  surface  should  be  provided  for  every  30  lb. 
per  min.  of  water  to  be  heated. — W.  A.  Tayler,  3634  North  12th 
St.,  Philadelphia. 
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For  close  to  half  a  centurv,  tho  civil  eii^inccnnti- 
profession  in  tiio  United  States  has  been  served  by 
two  journals,  Ktu/incrriiifj  ^Vr/r.s-  and  the  Enf/incrriin/ 
Record,  occupying-  practically  the  same  fiehl.  The  pnl)- 
lishers  announce  on  the  front  cover  of  this  issue  the  com- 
pletion of  arrangements  for  the  consolidation  of  tliese 
two  journals  as  the  EiKjiiwerim]  News-Iiecord.  the  fii'st 
issue  of  which  will  a])pear  on  A])ril  .").  This  consolidation 
is  made  possible  as  one  I'csult  of  the  amalgamation  of  tlic 
two  publishing  companies,  the  Hill  Publishing  Co.  and 
the  McGraw  Publishing  Co.,  which  are  to  he  reorganized 
as  the  McGraw-Hill  Publishing:  Co.,  and  will  continue 
the  publication  of  the  consolidated  journal  and  tlie  other 
nine  technical  journals  heretofore  issued  by  the  separate 
companies. 

The  Engineering  News-Record  will  have  the  advantage 
of  an  enlarged  editorial  staff  and  the  combined  ex])erience 
and  ability  of  the  organizations  which  have  hitherto  ])ro- 
duced  the  two  separate  journals.  A  larger  and  better 
journal  and  a  higher  quality  of  service  to  the  engineering 
profession  of  the  United  »States  are  the  results  which  may 
be  confidently  expected  to  grow  out  of  this  consolidation. 

Subscribers  to  either  of  the  two  journals  will  receive 
the  consolidated  journal  after  Ajiril  5  and  those  subscrib- 
ing to  both  journals  will  iia\e  their  sul)scriptions  ex- 
tended for  a  ])e!iod  equal  to  the  sum  of  the  times  for 
which  advance  payment  has  been  made. 

Milestones  in  Engineering  Practice 

A  timely  commentary  on  the  need  for  engineering 
journals  and  engineering  societies  is  made  by  noting 
how  few  engineers  around  the  country  (in  i)eace  times 
we  would  have  said  around  the  world)  are  awaiv  of 
the  recent  completion  of  what  is,  for  the  moment,  the 
greatest  drainage  reclamation  project  and  the  greatest 
drainage  pumping  station — the  Mattamuskeet  district 
and  the  New  Holland  station.  The  notes  that  appear 
elsewhere  in  this  issue  on  the  district  and  the  station 
well  typify  that  endless  series  of  technical  reports  from 
the  editors  to  the  readers,  each  made  during  a  personal 
inspection  and  a  careful  study  of  the  problems  and  their 
solutions — in  an  endeavor  to  carry  our  thousands  of 
readers  to  those  out-of-the-way  spots,  and  to  rendei- 
accessible  to  the  many  the  transferable  elements  in  the 
experience  of  the  few. 

The  handful  of  men  in  the  country  who  have  become 
familiar  with  the  IMattanuiskeet  work  snenk  of  it  as  tlic 


"greatest"  project  and  the  "greatest"  station.  Tlie  justi- 
fication of  these  adjectives  here,  as  in  (btzcns  of  previous 
cases,  becomes  a  matter  of  definition,  it  is  not  difficult 
to  fix  a  place  for  this  piece  of  work  in  the  drainage 
reclamation  projects  of  this  country  or  Europe.  In 
acreage  served  by  a  single  system  of  canals,  and  in  area 
of  \irgin  reclaimed  land,  Mattamuskeet  appears  to  be 
the  largest  piece  of  American  work,  its  10(),()0()  (total) 
and  50,000  (reclaimed)  acres  towering  above  the  27,000- 
acre  Neches  Canal  district  in  Texas,  or  the  66,000-acre 
Sutter  Basin  district  in  California.  But,  of  course,  the 
Mattamuskeet  project  is  not  as  large  as  'some  of  the 
advcrtis(Ml  chains  of  smaller  single  projects — for  example, 
the  lOO.OOO-acre  lioldings  of  the  Louisiana  Meadows  Co. 

Louisiana  has  only  250,000  acres  of  reclaimed  land. 
Practically  all  the  bottomlands  along  the  Hlinois  River 
have  been  I'ccoxered  and  they  constitute  a  total  of 
1<S2,000  acres.  On  the  Mississippi  River  between 
Muscatine  and  St.  Ijouis  tluM'c  are  some  340,000  acres 
reclaimed.  The  (jfreat  Haarlem  Lake  in  Holland  has 
oidy  42,000  acres.  The  southern  Zuyder  Zee  project  will 
reclaim  500,000  acres,  and  it  will  have  15  steam  plants 
of  17,000  h]).  combined.  The  entii-e  fens  of  Eastern 
England  have  only  about  360,000  acres  in  all — only 
nbout  125,000  acres  being  drained  by  steam  pumps  in 
i;5  districts  having  800  to  35,000  acres  each. 

The  New  Holland  station  with  its  four  S50-hp.  560- 
sec.ft.  104-ft.  steam  units  itself  must  be  compared 
with  tliat  of  the  Sutter  Basin  electric  plant  with  its 
six  SOO-h]).  175-sec.ft.  29-ft.  units,  the  latter  station 
being  grenter  in  horse])ower  capacity,  but  much  smaller 
in  volume  of  delivery. 

After  all,  such  (piestions  of  size  are  only  of  passing 
moment  com])ai'e(|  with  the  engineering  work  as  it  may 
prominently  illustrate  the  trend  of  engineering  develo])- 
ment  and  constitute  a  milestone  to  which  we  may  carry 
forward  com])ai'isons  (tut  of  ])ast  history  or  look  back  to 
in  future  yeai's.  The  Mattamuskeet  i)lant  is  a  milestone 
in  thnt  it  exemplifies  most  interestingly  the  business  side 
of  engineering;  there  was  not  merely  a  task  to  be  done, 
but  one  to  be  done  with  per])etually  the  least  overall 
annuiil  e\|)en(liiui'e  miuI  with  the  greatest  insurance  of 
continuity  of  s(>i'vice.  How  both  aims  were  embodied 
suggests  itself  from  an  examination  of  the  plans  on 
anothei'  piige — in  the  substantial  foundations  and  sub- 
sliucture,  firepi'oof  long-lived  supersti'ucture,  high-class 
machinery,  modern  forms  of  intake  and  discharges,  and 
in  a(l(Mpiate  hydraulic  and  power  caiiacity.  These  features 
ar<'  in  gi'cat  conti'ast,  each  iind  all.  with  nu)st  of  the 
early  di-;iinage  plants  in  America.  The  evidences  of 
that  higher  economy  which  marks  the  commercial 
imprint  on  engineering  design  is  seen  even  in  the  details. 
For  instance,  in  the  pumps,  of  unparalleled  out])ut  for 
centrifugal  units,  the  development  expense  is  kept  low 
by  enii)loying  four  parallel  stages  each  of  a  size  well 
within  the  liinits  of  extensive  experience  and  involving 
no  untried  elements,  no  huge  new  patterns  or  castings. 
'i'he  stages  are  combined  so  that,  without  expensive  valves 
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or  coiupliciUions.  ciich  unit  cmii  iiivo  service  willi  niie. 
two.  Of  three  (|iiiiiiers  of  Hie  |iiliu|)  mihI  half  the  ell^ille, 
slioiiM  euiitiii^^eiiev  iirisi". 

Truly  siu'h  phints  desei've  to  he  recorded  as  milestones 
ol'  our  pi'oiiress ;  and  the  editors  are  justilii'd  occasionally 
ill  remind iiiii'  tlu'  I'eadeis  that  tlu'  seai'ciiiiij;  out  of  such 
oases  is  (UU'  of  the  most  important  tasks  to  whicli  the 
cooperation  of  all   is  iii\  iled. 

A  Tragedy  of  Errors 

Once  more  a  structure  in  which  the  safety  Factor  has 
proved  to  he  less  than  unity  serves  as  an  impressive 
exhibit  ol  how  not  to  huild.  ThciX'  wei'e  so  many  things 
wroiij;'  with  the  construction  of  tlu>  Post  St.  bi'idge  at 
Spokane,  which  collapsed  on  b'eh.  ^.  as  descrihed  in 
detail  in  EngiucariiKj  Xcirs  last  week,  that  noting 
them  would  seem  supei-tluous  had  not  the  accident 
occurred  in  a  progressive  city  under  engineering  auspices 
which  seemed  beforehand  to  be  of  the  best,  and  1'ar 
above  the  need  of  elementary  instruction  in  structural 
methods.  That  such  an  accident  can  happen  only  goes  to 
show  how  persistent  must  be  the  reiteration  of  funda- 
mentals. 

The  faulty  construction  of  the  centering  which  failed 
to  support  the  250-ft.  concrete  arch  is  the  most  obvious 
and  spectacular  feature  of  the  catastrophe.  This  struc- 
ture was  about  as  far  from  safe  as  it  could  well  be  and 
stand  up  at  all.  Passing  over  the  evident  lightness  of 
the  designed  framing  as  a  dangerous  but  not  necessarily 
fatal  defect,  one  may  note  three  details  in  which  the 
construction  of  the  centers  falls  short  of  safety — the 
insecure  footing  of  the  piles,  the  substitution  of  spikes 
and  toenails  for  the  usual  bolted  or  framed  joints  in 
the  timbering  and  the  use  of  two  4  x  8's  spiked  together 
for  the  required  8  x  8-in.  posts.  Of  these,  probably  the 
first  w^as  the  primary  cause  of  collapse  but  the  second 
made  sure  a  complete  failure  once  high  water,  drift  or 
current  had  undermined  one  or  more  of  the  pile  footings, 
or  once  the  structure  was  subjected  to  any  twisting- 
strain.  An  inspection  of  the  close-up  view  and  the  sketch 
details  of  the  falsework,  shown  in  these  columns  last 
week,  is  informing.  How  any  competent  constructor 
could  permit  such  cobhouse  blocking,  insecurely  held 
supports  and  profuse  shimming  is  past  comprehension, 
particularly  when  it  is  remembered  that  only  a  few  years 
ago  the  Post  St.  bridge  would  have  been  the  longest 
span  concrete  arch  on  record.  For  an  arch  of  one-tenth 
the  span  good  practice  would  have  condemned  falsework 
so  constructed. 

But,  engineers  will  ask,  how  does  it  happen  that  such 
laxness  was  possible  in  a  large  municipal  structure? 
There  are  some  pertinent  facts  which  such  questioners 
should  know.  In  the  .first  place,  the  contract  Avas  let 
to  the  lowest  bidder  on  proof  of  his  financial  stability 
and  with  no  regard  for  his  experience  in  this  class  of 
work.  This  experience  being  negligible,  the  contractor 
employed  as  hi^  superintendent  an  engineer  then  in  the 
city's  employ,  who  had  been  connected  with  other  similar 
bridges  across  the  same  river.  Apparently  the  entire 
responsibility  for  the  work  was  ])laced  upon  this  engineer. 
Local  reports  have  it  that  this  man,  who  Avas  in  desperate 
financial  straits,  Avas  paid  a  nominal  salary  but  Avas  to 
be  alloAved  a  disproportionate  part  of  the  firm's  possible 
profits   on   the   job.      On   him   all   of   the   responsibility 


lor  the  design  and  constrm-tion  of  the  falsework  has 
heen  placed,  in  such  investigations  as  have  been  made 
puhlic.  His  side  of  the  case  will  never  he  known,  for  he 
was  kille<l  by  a  fall  fmni  the  bridge  only  a  week  befoi'c 
its    collapse. 

So  niiich  for  the  contractor.  At  the  coroner's  iiuiuest 
the  City  Mngincci-  state<l  that  he  hail  never  seen  the 
plans  of  the  falsework  iiiilil  two  or  three  days  after  the 
accident  and  thai  he  did  not  consider  it  the  duty  of  tiie 
city  to  concern  itself  with  the  details  ol'  Hie  arch  center- 
ing. To  quote  a  newspaper  account  of  the  testimony, 
''Contractors  arc  sup])os(M|  to  Icjok  after  the  safety  of 
their  own  men."  Had  llie  city  been  building  the  bridge 
by  day  labor,  he  said,  the  City  Kiigineer's  office  would 
have  checked  every  detail  of  the  work;  but  a  contract 
liaving  been  let,  only  a  general  su])ervisi()n  was  incumbent 
upon  the  city's  representative.  Incidentally,  his  office 
seems  to  have  been  ovcM-hurdened  with  woi'k. 

Thus  in  the  train  of  circumstances  Ave  have  an  enforced 
letting  to  the  loAvest  bidder,  common  enough  but  often 
dangerous,  and  a  contractor's  superintendent  driven  to 
economies  by  the  spur  of  needed  profits  but  not  checked 
by  a  supervisory  engineer  looking  single-eyed  to  safety. 
The  combination  Avas  fatal — as  it  Avould  proA^e  to  be  five 
times  out  of  ten. 

Some  consolation  might  be  had  in  the  fact  that  such 
a  tragedy  of  errors  could  never  happen  if  any  one  of  the 
elements  in  the  train  had  been  up  to  best  or  even  standard 
practice  Avere  it  not  for  the  fact  that  it  is  the  lapses 
from  good  practice  that  bring  disaster.  For  that  reason, 
if  for  no  other  reason,  the  story  of  the  Post  St.  bridge 
should  be  read  and  inwardly  digested  by  every  engineer. 

Big  Experiment  in  Community  Planning 

An  extensiA-e  practical  attempt  is  being  made  in  North 
Carolina  to  build  up  on  sound  engineering  and  sociolog- 
ical lines  an  agricultural  district  in  which  may  be  devel- 
oped all  the  joys  of  best  community  life  combined  Avith 
the  independence  of  the  farmer.  This  is  the  first  at- 
tempt of  this  sort  in  America — at  least  on  any  such 
scale  and  with  any  such  completeness  of  plans.  The 
opportunity,  however,  Avas  unusual,  for  here  at  Ncav  Hol- 
land, as  described  elsewhere  in  this  issue,  a  single  engi- 
neering project  opened  up  an  imtouched  fertile  area  of 
50,000  acres  under  the  control  of  a  single  group  of  pro- 
moters, but  surrounded  by  a  ring  of  prosperous  farms. 

If  the  plans  of  the  Mattamuskeet  lake-bed  owners  go 
through  in  their  entiret}',  then  there  Avill  be  a  netAvork 
of  drainage  and  light  transportation  canals  and  a  parallel 
system  of  roads,  Avell  planned,  properly  constructed  and 
adequately  maintained.  There  would  be  built  one  large 
town  and  three  sul)sidiary  community  centers,  each  Avith 
post  office,  stores,  schools  and  other  social  facilities.  There 
Avould  be  some  definite  provision  for  binding  the  resi- 
dents of  this  district  together  with  various  common  po- 
litical and  social  interests  that  .should  promote  acquaint- 
ance and  cooperation.  Manifestlv,  if  these  ambitious 
plans  can  l)e  carried  to  completion,  the  experiment  will  be 
of  great  value  to  the  entire  country,  as  it  ought  to  demon- 
strate how  rural  life  can  be  made  more  prosperous  and 
attractive  than  metropolitan  existence. 

But  the  Mattamuskeet  promoters  must,  for  the  greatest 
measure  of  success,  exercise  extreme  caution  in  securing 
proper  colonists.     They  must  preserve  their  ideal  of  what 
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this  community  can  be.  Thej^  must  back  their  convic- 
tions with  courage — and  money.  In  this  hist  element 
lies  the  key  to  the  success  of  the  experiment,  for  the 
fixed  charges  on  the  entire  vast  property  must  be  car- 
ried along  by  the  pioneers  until  the  land  is  colonized; 
and  there  is  some  danger  that  the  burden  may  become 
so  groat  that  the  present  owners  may  be  led  to  sell  off 
a  big  tract  without  restrictions.  A  fair  profit  seems 
promised  the  Mattamuskeet  men  on  their  risked  capital, 
if  they  are  tenacious — and,  what  is  more  satisfying,  last- 
ing credit  for  conspicuous  attainment  in  the  improvement 
of  American  rural  conditions. 

City    Planning   Sweeps    On  but  Needs 
More  Help  from  Engineers 

The  gospel  of  city  planning  is  being  preached 
throughout  the  length  and  breadth  of  the  country  and 
city-planning  commissions  are  being  created  or  are 
already  at  work  as  never  before.  IMans  more  or  less 
comprehensive  are  being  executed  in  cities  large  and 
small.  In  all  this  preaching  and  planning  and  realiza- 
tion of  plans  the  engineer  is  -taking  a  considerable  part, 
but  he  might  do  more  if  he  were  more  awake  to  the 
opportunity  and  better  fitted  by  reading,  observation  and 
practice  to  grasp  it. 

Glimpses  here  and  there  of  what  has  been  going  on 
of  late  will  serve  to  give  some  idea,  but  a  very  incomplete 
one,  of  current  city-planning  activities.  These  birdse3'e 
views  are  confined  chiefly  to  propaganda,  new  commis- 
sions and  the  like  and  take  little  account  of  plans  being 
executed. 

At  Bridgeport,  Conn.,  a  so-called  final  report  on  city 
planning,  which  it  is  hoped  is  really  only  the  beginning 
of  actual  work,  has  been  made  by  John  ISTolen,  of 
Cambridge,  Mass.  About  70  local  corporations,  firms 
and  individuals  contributed  $4370  for  the  studies,  be- 
sides which  the  city  appropriated  $6000.  The  sudden 
rapid  growth  of  Bridgeport  of  late  makes  intelligent 
control  of  city  planning  almost  imperative,  but  not  every 
city  in  need  of  such  work  has  yet  entered  upon  it. 

In  Pennsylvania  the  Altoona  Heal  Estate  Exchange 
was  recently  addressed  by  a  menil)er  of  the  Heading 
City-Planning  Commission  who  is  also  an  officer  of  the 
Pennsylvania  State  Association  of  Planning  Commissions. 
Here  we  have  a  combination  of  real  estate  interest, 
cooperation  from  another  city  and  mention  of  a  state 
association.  At  Reading  two  sets  of  city-planning  im- 
provements were  recently  on  exhibit  at  the  city  hall : 
One  by  E.  B.  Ulrich,  city  engineer,  and  one  by  Emil 
Nuebling,  engineer  on  the  City-Planning  Commission. 
Friendly  rivalry  between  engineers  may  stimulate  local 
interest  in  city  planning  and  deserves  encouragement. 

Way  down  in  Alabama,  says  the  Birmingham  Herald, 
a  model  industrial  area  of  25  acres  is  being  laid  out 
near  Acipco  (note  the  combination  of  letters)  foi-  the 
American  Cast-Iron  Pipe  Co.  by  "Morris  Knowles,  the 
well-known  Boston  landscape  architect" — doubtless  refer- 
ring to  the  Pittsburgh  engineer  of  that  name. 

Ohio  shows  current  activity  in  four  leading  cities. 
Taking  them  alphabetically  we  note  that  at  Cincinnati, 
Dr.  Werner  Hegemman,  city-planning  expert,  delivered 
his  second  lecture  under  the  auspices  of  the  Germanist 
Society.  In  Cleveland  a  clearing  house  for  the  city- 
planning   committees   of    seven    civic   societies   has   been 


formed  under  the  name  of  the  Cleveland  City-Planning 
Federation,  as  a  result  of  a  year's  efforis  by  the  directors 
of  the  Cleveland  Engineering  Society.  At  Mansfield, 
the  City-Planning  Commission  has  secured  from  the  City 
Council  tentative  approval  of  a  scheme  to  exclude  an 
objectionable  class  of  buildings  from  certain  localities 
and  is  working  on  a  scheme  for  residence,  business  and 
manufacturing  districts.  At  Toledo,  a  civic  center  project 
was  to  be  discussed  at  the  convention  of  the  Oliio  State 
Association  of  Architects. 

City-planning  exhil)its  in  South  Bend  and  Indianapolis 
will  doubtless  stimulate  interest  in  city  planning  in  those 
cities  and  throughout  Indiana,  as  has  been  the  case  with 
similar  exhil)its  in  many  other  places  under  the  direction 
of  the  American  City  Bureau.  Already  a  l)ill  is  before 
file  Indiana  Legislature  whicli  would  compel  all  cities 
of  the  first  to  fourth  class  and  permit  fifth-class  cities 
(under  10,000  population)  to  establish  city-planning 
commissions. 

Jumping  to  California,  the  City  Council  of  Fresno, 
on  recommendation  of  its  City-Planning  Commission, 
has  authorized  the  employment  of  Charles  H.  Cheney, 
consultant  in  city  planning,  to  make  six  surveys  and 
reports  on  various  city-planning  matters,  completing  one 
at  the  end  of  each  successive  month,  the  earlier  ones 
to  be  of  a  quick  preliminary  character  in  order  to  get 
certain  matters  into  line  as  soon  as  possible.  This  shows 
commendable  zeal  for  early  progress. 

At  Los  Angeles  a  few  days  ago  the  Bunker  Hill  civic 
center  project  was  again  publicly  urged,  this  time  by 
P.  S.  Rankin,  landscape  engineer,  and  Dr.  T.  P,  Gerson, 
in  addressses  before  the  City-Planning  Commission. 

As  has  been  intimated,  the  foregoing  are  only  scattered 
instances,  geographically  and  in  character,  of  what  is 
going  on  all  over  the  country.  There  are  scores,  perhaps 
a  hundred  or  two,  of  city-planning  commissions — from 
Massachusetts  to  California.  They  are  compulsory  for 
all  cities  in  Massachusetts  and  for  a  certain  class  of 
cities  in  Pennsylvania  and  permissive  in  several  other 
states.  New  commissions  are  coming  into  existence 
everywhere,  either  by  compulsion,  or  choice. 

No  one  can  deny  that  the  city-planning  movement  as 
a  whole  is  sound.  It  has  been  far  too  long  delayed 
everywhere;  particularly  in  America.  Present  day 
municipal  and  social  conditions  demand  widespread, 
intelligent  interest  in  the  subject.  Engineers  can  appre- 
ciate this  better  than  most  men.  They  should  join 
in  the  movement  with  voice  and  pen,  as  they  have  done 
at  Cleveland. 

Oratory,  printers'  ink  and  wall  exhibits  will  go  far 
toward  arousing  interest  in  city  planning;  but  properly 
conceived  and  well  executed  plans  must  follow  if 
enth\isiasm  is  to  be  converted  into  results.  For  the 
immediate  future  the  demand  for  city  plans  will  outrun 
the  capacity  of  the  men  competent  to  supply  them  but 
the  chances  are  many  and  strong  that  amateurs  and 
pretenders  in  city  planning  will  be  engaged  in  many 
cities.  Engineers  can  help  avert  this  danger.  They  can 
urge  the  importance  of  securing  competent  city  planners 
and  point  out  the  way  to  secure  such.  This  may  require 
more  study  of  city  planning  than  has  yet  been  given  it 
by  more  than  a  very  feV  engineers,  but  the  subject  will 
prove  fascinating  to  many,  will  be  broadening  to  all  who 
pursue  it  wisely,  and  may  qiuilify  a  few  engineers  as 
expert  city  planners. 
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The  Narrow-Cja^e   Delusion 

Sir — Til  \oiir  issiio  iil'  ,l;m.  IS,  re  lor  ring-  to  the  "Xai  row  -<  !;iKf 
DvliKsion,"  .\-ou  coiuhmIc  that  "a  iiarrow-saKi'  line  may  be 
justified  In  i-ous'h  niountainnus  country  vvlierc  cxlrcmoly  sharp 
cui'vature    is   nt'cessaiy    to    rcdut-o   construction   cost." 

.\s  a  niatlci-  of  fact,  howevei-.  i-vvn  this  Is  not  tru(>  "witliiii 
the  practical  limits  of  railwn>'  operation"  for  roads  of  khkcs 
of  ;{  ft.  or  over.  We  know,  to  cite  the  oft-mentioned  case,  that 
thousands  of  passengers  are  moved  daily  in  New  York  City  on 
th«^  4-ft.  SVj-in.  sage  elevated  railroads  around  curves  of  90  ft. 
radius,  and  I  doubt  if  there  is  a  counti'y  in  the  world  which 
would  permit  a  3-ft.  gage  line  to  be  built  with  curves  of  as 
small  a  radius  as  this  (the  minimum  radius  allowed  on  the 
meter  gage   lines   in  the  Argentine   Is  490  ft.). 

Curves  of  anything  less  than  500  ft.  radius  are  objection- 
able on  any  railroad;  but  curves  of  much  less  radius  can  be 
operated  without  danger  and  entirely  within  the  range  of 
practicability  on  any  railroad  up  to  5-ft.  gage  using  properly 
designed   rolling  stock. 

The  narrow -gage  fallacy  is  truly  a  delusion  from  every 
point  of  view.  F.  LAVIS. 

120  Broadway,  New  York,  Feb.   15,  1917. 


Excessive  Rainfall  in  25  Minutes 

Sir — Prof.  Alfred  .1.  Henry's  paper  entitled  "Floods  in  the 
East  Gulf  and  South  Atlantic  States,  July,  1916,"  printed  in 
the  August,  1916,  "Monthly  Weather  Review"  and  abstracted 
in  "Engineering  News"  of  Nov.  9,  1916,  is,  as  you  say,  "a 
valuable  special  study."  In  view  of  this  fact  T  am  particularly 
surprised  to  note  that  in  the  opinion  of  Professor  Henry  the 
precipitation  of  2.17  in.  in  25  min.,  which  occurred  at  Mobile. 
Ala.,  on  July  8  1916,  "appears  to  be  the  gieatest  fall  for  25 
min.  in  August  as  far  as  the  records  of  automatic  gages  are 
concerned."  ("Monthly  Weather  Review,"  August,  1916,  p.  468; 
"Engineering  News,"  Nov.  9,  1916,  p.  887.)  The  use  of  the  word 
"appears"  by  Professor  Henry  reminds  me  of  the  old  adage, 
"Appearances  are  often  deceitful." 

From  my  carbon  copy  of  manuscript,  now  in  the  printer's 
hands,  I  have  gleaned  the  following  facts  respecting  excessive 
rates  of  precipitation.  On  the  basis  of  the  reports  of  excessive 
piecipitation  observed  by  means  of  automatic  gages  at  the 
regular  United  States  Weather  Bureau  stations  and  reported 
in  the  annual  reports  of  the  Weather  Bureau,  the  rate  of  pre- 
cipitation mentioned  by  Professor  Henry  was  about  equaled 
or  exceeded  on  an  average  of  once  a  year,  between  1896  and 
1914  inclusive.  Evidently,  this  rate  of  precipitation  is  not 
nearly  so  extraordinary  as  Professor  Henry's  comments  would 
lead  one  to  believe.  While  the  rates  of  precipitation  that  T 
give  herewith  did  not  all  occur  in  August,  this  fact,  in  most 
cases  at  least,  makes  them  more  exceptional,  rather  than 
less  so. 

EXCESSIVE  PRECIPITATION  IN  25  MINUTES 
(From  records  of  United  States  Weather  Bureau,   1896  to  1914) 

Precipitation 
in  25  Min, 


Station  Date 

Pensacola,  Fla Oct.  20,   1909.  . 

Taylor,  Tex Apr.  29,  1905. . 

Anniston.  Ala Sept.  5,  1906. . 

Thomasville,  Ga. Juno  27,  1909. 

Kansas  Citv,  Mo Aug.  23,  1906., 

Augusta,  Ga June  18,  1911. 

Galveston,  Tex Oct.  22,  1913. . 

Galveston,  Tex Oct.  6,  1910.  . . 

Raleigh,  N.  C July  14,  1914., 

Jupiter,  Fla Oct.  28,  1908.. 

Galveston,  Tex Apr.  22,  1904.  . 

Richmond,  Va Aug.  19,  1908 

Lincoln,  Neb July  25,  1914.. 

New  Orleans,  La Sept.  30,  1905. 

Baltimore,  Md Aug.  25,  1911. 

Concord,  N.  H July  7.  1907.  . . 

Montgomery,  Ala May  30,  1905. 

Meridian,  Miss Aug.  13,  1906. 

Cincinnati,  Ohio May  20,  1902. 


3  37 
2  83 
2  68 
2  66 
2  65 
2  46 
2  45 
2  37 
2  35 
2  29 
2  28 
2  27 
2  24 
2  23 
2  22 
2  18 
2  15 
2  15 
2  13 


The  table  contains  three  August  records  out  of  a  total 
of  16  records  that  exceed  the  Mobile  record  of  July  8, 
1916,  and  three  records  that  nearly  equal  it.  A  number  of 
additional  records  that  nearly  equal  the  Mobile  rate  could  be 
g."  ven. 


The  foregoing  comments  ai)ply  to  I'lofessor  Henry's  .state- 
ments as  printed.  Wh>-  this  storm,  which  Is  given  as  having 
occurred  on  July  7,  on  page  427  of  the  July  "Monthly  Weather 
Keview,"  and  on  both  .July  7  and  July  8,  on  page  468  of  the 
August  ".Monthly  Weather  Review,"  is  refei'red  to  as  an 
"August"  storm  Is  not  apparent.  That  is  one  reason  why  I 
havi'  included  other  than  August  storms  in  my  list.  More- 
over-, accoi'ding  to  the  data  given  on  page  468  of  Professor 
Henry's  article,  the  precipitation  was  1.92  in.  in  25  min.  instead 
of  2.17  in.  Fui-thermore.  the  data  given  on  page  427  of 
th(>  July  Issue  of  the  "Monthly  Weather  Review"  for  the 
same  storm  give  1  62  In.  in  25  min.  This  value,  however,  might 
be  increased  somewhat  if  the  complete  5-min.  accumulations 
for  the   later  part  of  the  storm   had  been  published. 

It  might  be  remarked  that  the  portion  of  the  manuscript 
above  referred  to,  from  which  these  piecipitation  data  are 
taken,  is  the  result  of  a  six  months'  intensive  study  of  pre- 
cipitation data  by  a  member  of  the  writer's  oflice  staff  and  will 
no  doubt  contain  considciable  additional  information  of 
interest  and  value  to  those  engineers  who  have  occasion  to 
use   meteoiological   data.  ADOLPH   F.    MEYER. 

Minneapolis,  Minn.,  Jan.   25,  1917. 

[Proof  of  Professor  Meyer's  letter  has  been  submitted  to 
Professor  Henry.  The  comment  of  the  latter  follows. — Editor.] 

Sir — When  I  pi-epared  the  original  article  it  was  physically 
impossible,  in  the  shoi't  time  at  my  disposal,  to  make  a  thor- 
ough examination  of  the  previous  25-minute  records  of  ex- 
cessive precipitation,  especially  by  reason  of  the  fact  that  the 
arrangement  of  the  records  does  not  lend  itself  to  a  ready 
determination  of  the  maximum  amount  for  any  25-minute 
period.  In  fact,  it  is  only  by  recourse  to  the  original  records 
that  the  maximum  25-minute  rate  for  the  entire  storm  can  be 
accurately  obtained.  For  this  reason,  and  also  because  it 
was  not  a  matter  of  vital  interest  whether  or  not  the  Mobile 
rain  storm  was  the  greatest  on  record,  I  made  the  remark 
quoted  by  Professor  Meyer.  In  Professor  Meyer's  list,  which 
includes  a  record  of  13  years,  three  cases  of  July  precipitation 
in  excess  of  the  Mobile  rain  storm  are  given,  or  about  one 
every  four  years,  which,  after  all,  we  should  not  consider  as 
a  frequent  phenomenon.     I  regret  that  the  slip  occurred. 

W\ishington,  D.  C,  Feb.  2,  1917.  A.  J.  HENRY. 

:♦: 
Humorous  Side  of  Sewage  Disposal 

Sir — An  element  of  gayety  was  added  to  a  recent  meeting 
of  the  New  Hampshire  Board  of  Health  by  a  letter  from  an 
Irate  citizen,  evidently  a  French  Canadian,  who  had  got  the 
idea  that  a  house  sewage-disposal  tank  recommended  by  the 
Ijoard  would  produce  good  drinking  water.  The  letter,  which 
was  originally  sent  to  the  health  officer  of  Lisbon,  who  had 
given  tlie  citizen  instructions  for  building  the  tank  and  had 
said  that  the  effluent  would  be  as  clear  as  ordinary  brook 
water,    follows: 

T  write  to  tell  you  dat  the  box  built  by  Louis  LaFlam  to 
make  water  from  Priva  as  good  as  new  is  not  worth  one  dam. 

He  built  box  just  as  you  say  plug  up  tight  with  out  hole 
onlv  one  end  and  run  pipe  to  my  barn  for  cow  and  horse 
which  wond  drink  water  I  dont  know  why,  but  think  it  no 
good  so  I  try  it.  I  dont  feel  much  good  two  three  day  my 
man  Joe  Bodro  try  it  he  puke  all  over  place  have  Dr.  You 
send  me  $25  all  right  if  not  I  give  you  dam  licking  some 
time.  (signed)     LOUIS  LA  FLAM. 

By  way  of  further  explanation  it  may  be  noted  that  in 
"Engineering  News"  of  Dec.  17,  1908,  there  was  reprinted  an 
article  from  the  New  Hampshire  "Bulletin  of  Sanitation," 
showing  how  a  cesspool  has  been  remodeled  so  as  to  provide 
free  discharge  that  gave  no  offense.  Several  hundred  tight, 
free-flowing  sewage  tanks  have  been  built  in  New  Hampshire 
for  household  use  and  for  summer  resorts,  which  have  suc- 
cessfully accomplished  their  purpose  in  producing  an  effluent 
that  is  as  clear  as  ordinary  pond  water  and  practically  odor- 
less. The  writer  has  on  his  table  samples  of  effluent  from 
such  tanks,  at  least  one  of  which  is  more  than  two  years  old 
and  all  of  which  have  remained  practically  clear  and  have 
developed  no  unpleasant  odor.  Those  who  build  such  tanks 
are  advised  that  this  effluent  is  still  sewage  and  must  not  be 
allowed    to   reach   any   source    of   water-supply. 

ROBERT    FLETCHER, 
President  New   Hampshire  Board  of  Health. 
Hanu.er.  N.  H.,  Feb.  13,  1917. 
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Army  Engineer  Reserve  Corps  Filling 

Commissions  liad  been  accepted  bv  71  oflicers  in  the 
Engineers  Reserve  Corps,  IT.  S.  Army,  up  to  P\'b.  15. 
1917;  over  1200  applicatio)is  lunc  been  recei\c'(l  and  are 
being  made  at  a  rate  of  150  to  '^oo  per  month.  Ivxainin- 
ing  boards  in  iniporlant  cities  ai'e  still  busy.  'i"hc 
pertinent  pai'ts  of  the  Army  Reorganization  Act  ol'  -June 
;},  191(),  were  abstracted  in  Eiif/iiiecriiif/  News.  July  l-"!. 
1916,  J).  9;!,  and  the  govci'iiing  oi'ders  of  the  War  Depart- 
ment, defining  (pialilications,  weri'  given  Aug.  17,  p.  ■)27. 
Application  should  be  made  to  the  Chief  of  Kngineers. 
War  Department,   Washington.    1).   C. 

In  WiW  oiJerations,  the  Jilngineei'  C()r])s  of  tlie  Army 
is  required  to  furnish  officers  for  duty  (1)  with  tlic 
forces  at  the  front,  and  (2)  on  lines  of  comnninication 
in  real'  of  the  front,  oi'  for  sjx'cial  sci'n  ices  in  othei' 
localities.  The  two  services  are  coordinate  and  of  equal 
importance,  but  for  ])urposes.  of  classification  in  the 
records,  the  examining  boards  foi'  the  I'ingiiieei-  Reserve 
are  re<piired  to  recommend  candidates  for  one  class  or 
the  other.  On  accoimt  of  the  fad  that  the  first  class, 
designated  Class  A  for  convenience,  will  presumably  be 
needed  first  for  ser\ice  with  the  mobile  army,  candidates 
for  the  higher  grades  (captain  oi-  majoi-)  are  examined  in 
military  subjects.  As  there  will  be  more  time  for  the 
military  training  of  the  second  class  (designated  Class 
B)  no  examination  in  military  subjects  is  required, 
though  military  training  is  considered.  In  actual  service, 
men  in  (Mass  B  may  be  used  for  services  usually  required 
of  (^lass  A,  and  in  the  commissions  of  olficers  no  dis- 
tinction is  made. 

The  qualifications  of  engineers  who  are  wanted  for 
commission  in  the  Engineer  Officers'  Reserve  Corps,  to- 
gether with  some  of  the  duties  rcfpiii'cd  of  them  are  as 
follows  : 

CIVIL   ENGINEERS 

(leneral  oon.struction  engineors,  for  the  rtesign,  construc- 
tion and  maintenance  of  earth  and  concrete  fortifications, 
wharves,  piers  and  buildings  of  all  kinds;  highwaj-  eng-ineers, 
for  the  layout,  construction  and  maintenance  of  roads  and 
trails  on  lines  of  communication  or  in  other  localities,  includ- 
ing highway  bridges  of  all  kinds,  ferries,  fords,  etc.;  sanitary 
engineers,  for  the  design,  construction,  maintenance  and  oper- 
ation of  water-works,  sewage-disposal  plants,  etc.,  in  connec- 
tion with  camps  or  localities  occupied  by  troops  within  the 
zone  of  operations;  topogT'aphical  engineers,  for  making  maps 
of  all  kinds  within  the  actual  or  prol)able  zone  of  operations, 
for  traiwing  of  topographical  units  for  the  front,  and  for  all 
kinds  of  map  reproduction,  especially  photo-lithography. 
ELECTRICAL  ENGINEERS 

This  class  will  be  required  for  services  such  as  the  follow- 
irkg:  Eteaign,  construction,  maintenance  and  operation  of 
electric  railways  forming  a  part  of  the  lines  of  communica- 
tion, including  tlie  power  plants  connected  therewith;  the 
installation  and  operation  of  electric  plants  at  seacoast 
fortifications  and  such  power  plants  as  ma.v  be  needed  on 
the  lines  of  communication;  the  operation  and  maintenance 
of  searchlights  and  other  electrical  eciuipment  used  in  the 
protection  of  places  on  the  lines  of  communication  or  other 
places  not  at  seacoast  fortifications;  the  training  of  troops 
in  the  care  and  operation  of  searchlights  for  the  services  of 
the  front;  the  repair  of  searclilights  and  othei-  electrical 
equipment  used  b\-  troops  at  the  front. 

RAILROAD    ENCUNIOIORS    AND    OPERATING    CJEPICIALS 

This  class  requires  all  those  engineers  and  operating  offi- 
cials ordinarily  included  in  the  organization  of  a  commercial 
railroad  system,  including  engineers  for  the  location  and 
construction  of  track,  bridges,  stations,  etc.;  engineers  and 
officials  for'  the  maintenance  of  same,  including  wrecking 
operations;  operating  officials,  such  as  general  managers, 
superintendents,    etc. 

MECHANICAL   ENCJINEERS 

This  class  will  be  required  for  such  services  as  the  installa- 
tion and  operation  of  machine  shops  for  the  maintenance  and 
repair  of  railroad  or  other  engineer  equipment  used  on  the 
lines   of   communication    and    for    the   design,    maintenance   and 


lepair  of  engineer  eciuipnient  used  by  the  combatant  troops  at 
the   front.   Including  the  field   railways. 

MININ(i  ENGINEERS 
This  class  will  be  required  for  such  services  as  the  con- 
struction of  fortifications  on  the  lines  of  communication  or 
other  places  removed  from  the  front;  in  the  training  of 
troops  for  service  at  the  front  in  sapping  and  mining  opera- 
tions; and  in  use  of  explosives. 

The  following  list  of  captain>  and  majors  is  from  thar 

of  the  Chief  of  KngiiuH'rs.  with  affiliations  adderl  : 

M.A.IORS 

Parsons,   William   B.,   M.    Am.   Soc.    C.    E.,   Consuiting    Engineei-, 
New  York  City. 

Sewell,  John   S.,   M.   Am.  Soc.  C.   E.,  General   Manager,  Alalnima 
Marble  Co.,  Gantts  Quarry,  Ala. 

Gillis,    Harry    A.,    M.    Am.    Soc.    M.     E.,    Mechanical     Engineer, 
Washington,   D.  C. 

Mershon,   Ralph  D.,   Pel.  Am.   Inst.   E.    E.,  Consulting  Electrical 
Engineer,  New  York  City. 

Dwight,  Arthur  S.,  M.  Am.   Inst.   M.   E.,   Mining   Engineer,   New 
York   City. 

Arnold,   Bion   J.,   M.   Am.    Soc.   C.   E.,   Consulting   Engineer,    Chi- 
cago,   111. 

Sutton.    Prank,    M.    Am.    Soc.    C.    E.,    Geographer,    United    States 
(Geological    Survey,   Washington,   D.   C. 

McGuire,   James  C,   I'resident,   J.   C.   McGuire   &   Co.,    Engineers 
and  Contractors,  New  York  City. 

Smith,  Glenn  S.,  Washington,  D.  C. 

Finney,    John    H.,    M.    Am.    Inst.    E.    E.,    Aluminum   Company    of 
America,  Washington,   D.   C. 

Waitt,  Arthur  M.,  M.  Am.  Soc.  C.  E.,  Consulting  Engineer,  New 
York   City. 

Hunt,   Conway   B..    M.    Am.    Soc.    C.    E.,    Engineer   of    Highways, 
District   of  Columbia,   Washington,    D.   C. 

Jonah,  Prank  G.,  M.  Am.  Soc.  C.  E.,  Chief  Engineer,  St.  Louis  & 
San   Prancisco   R.R.,   St.  Louis,  Mo. 

Dennis,    "William    P.,    M.    Am.    Soc.    C.    E.,    Con.sulting    Engineer, 
Washington,    D.    C. 

Williams,  Gardner  S.,   M.  Am.  Soc.   C.   E.,  Consulting   Engineer, 
Ann   Arbor,   Mich. 

Ostrup,  John   C,   M.   Am.   Soc.   C.    E..   Consulting    lOngineer,   New 
York   City. 

Poole,   John   H.,  Assoc.   M.   Am.   Soc.   C.    E.,    Detroit,   Mich. 

Tracy,    Evarts,   Architect,   New   York   City. 

Stern,   Eugene  W.,  M.  Am.  Soc.  C.  E.,  Chief  Engineer  of  High- 
ways  of  Manhattan,   New  York  City. 

Molitor,    P.    A.,    M.    Am.    Soc.    C.    E.,    Consulting    Engineer,    New 
Yoik  City. 

CAPTAINS 

Maxfield,    Howard    H.,    M.    Am.    Soc.    M.    E.,    Master    Mechanic, 
Pennsylvania    R.R.,    Pittsburgh,    Penn. 

Reimer,  Arthur  A.,  Assoc.  M.  Am.  Soc.  C.  E.,  Engineer  of  "Water 
Department,    East   Orange,   N.    J. 

Whitted,   Thomas  B.,  M.   Am.   Soc.   M.   E.,   Mechanical    Engineer, 
Charlotte,    N.    C. 

Lyon,  Leon   E.,  M.  Am.   Soc.   C.   E.,  United   States  Assistant   En- 
gineer,  Norfolk,   "Va. 

Allen,    Walter    C,    Assoc.    Am.    Inst.    E.    E..    Secietary,    Public 
Utilities   Commission,   Washington,    D.   C. 

Clarke,    Thomas    C,    M.    Am.    Soc.    C.    E.,    Piesidenl.     Industrial 
Service    Corporation,    New    York    City. 

Lawson,   William   M.,    Assoc.   M.   Am.   Soc.    C.    E.',   Assistant    En- 
gineer, Board  of  Water-Supply,   New  York  CMty. 

Rol)ison,    Charles   D.,   M.    Am.    Inst.    E.    E.,    Porstall    &    Robison, 
Consulting   Engineers,   New  York   City. 

Quinby,   Edwin   R.,  M.  Am.   Soc.  C.   E.,  Chief   Engineer,   Consol- 
idated Telephone  and  Electric  Subway  Co.,  New  York  City. 

Davis.   Chandlei-,   M.   Am.  Soc.   C.   E.,  Consulting  Engineer,   New 
York  City. 

Chaffee,   Robert  W.,  New   London,  Conn. 

Taylor,   James  L.,   Jr.,    Pittsburgh.    Penn. 

Curfman,  Lawrence  E.,  Assoc.  M.  Am.  Soc.  C.  E.,  City  Engineer, 
Pittsburg,   Kan. 

Talma n,  John  T.,  Washington,   D.   C. 

Gifford,  George   H,   Jamaica,   N.   Y. 

Hilder.    Frazer   C.,    Assoc.    M.   Am.    Soc.    C.    E.,    Assistant    Engi- 
neer, Office   of  Indian   Affairs.   Washington,   D.   C. 

LaCroix,  Morris  P.,  M.  Am.  Inst.  M.  E.,  Mining  Engineer,  Cleve- 
land Cliffs  Iroii  Co.,  Ishpeming,  Mich. 

Hobson,  George  P..  Chev.v  Chase.  Md. 

Boyatt,  Lynn  C,  Bowling  Green,  Ohio. 

MatIaw^  Isaac  S.,  Assoc.  M.  Am.  Soc.  C.  E.,  Assistant  Engineer, 

Public   Service   Commission,    New    York    City. 
Hogan,   John   P.,   M.   Am.   Soc.   C.   E.,   Division   Engineer,   Board 
of   Water-Supply.    New    York    City. 

Barker,  Harry,  M.  Am.  Inst.  E.  E.,  Associate  Editor,  "Engineer- 
ing News,"  New  York   City. 
Kane,    Irving   P.,   Assoc.   M.   Am.   Soc.   C.    E..   Assistant   District 
Engineer,    International    .Toint    Commission,    Gittings.    Md.. 
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Timber  Bridj^c  Moor  Fires  with  Special    'i'i'i^i""<'''i"'  n'''.i  not  nccrssariiy  imvoimrncd,  imi  (.wIum- 

n     £  \  /f     TT  '     \  r*    •  ]  I  ^*  1i»    ils    |)iiiil<v    (■•iiidit  iuii    prdlmhlv    <,fl()\vc(l.       It.  should    !)0 

Keterence  to   McRiniey  Bridge  iMre     i  nH,,,,,..,,..!,  incdcnndiv.  Hkh  nii.-r  ii.is  inntcriMi  v/as  very 

\\\    IliKMWX  VOX  Sen  liKN  K*  *''T'  iK'i'ausc  llicrc  had   hccn   no  laiii   lor  a   week  or  more. 

A   hot  ^'louiii^'  mass  in  one  of  Ihcsc  hoh-s  wouhl   I'apidly 
Imm-   thr   srcon<l    lime   within  Jhc    hist    Ihivi'   months  a       ii„v(.  pro^Mvsscd  to  iUv  bolloni  of  Ihc  shits  and  set   (iiv  to 
])ait  of  the  roadway  o\'  tlic  McKiidcy  hi'idov  at  St.  liouis      ^|„.  limhcrs  unih'rncalh. 

bunu-d  on    Fob.    l.V  as  nolrd   in   Hin/iNrn-in;/  Xnrs.    Vr\,.  'i'|„,   i„,iiti„ii  of  the  timbers  underiieatli   was  imdonht- 

22,  1i)17,  )).  XVi.  Ill  view  of  the  Ireciueiit  occurrence  (d'  ,,,||v  faviiivd  by  the  stron<r  air  current  whicli  blew  l)etween 
these  hres.  a  careful  inspection  was  made-  of  tlie  brid.iie  the  individuarscries  of  stnn<.-ers  from  the  west  to  the  ea.st. 
the  day  l\.llowino-  the  last  lire  in  order  to  ascertain  the  'l\^^,  construction  Avas  of  such  character  that  the  strin<-ers 
cause,  il   possible.  ])ract ically   formed  a  s(!ries  of  continuous  lines,  because 

It  was   found   that  both  the   lire   last    fall   and    the  one      Lciween    every   M)eani   and    the    h.vver  spac-e  of  the  slats 
which  occurred  last  week  seemed  to  have  originated  under-      -tlH-i-c    was    a"  considerable    space,    affordin^r    direct    com- 

niunication  between  two  sets  of  stringers  placed  end  to 
end.  It  is  a  well-known  fact  that  a  Hame  started  on  a 
liat  siirl'ace  will  work  throuiiii  a  nail  hob;  or  other  crack, 
particularly  if  a  strong'  wind  is  blowinij  under  the  surface. 
The  writer  lias  witnessed  this  durin<i^  the  last  uionths  in 
connection  with  experiments  made  with  roof  lire  tests, 
in  whicli  a  burning  brand  will  invariably  communicate 
the  lire  to  the  roof  boards  underneath  wherever  a  nail 
hole  or  other  crack  affords  an  opportunity.  After  the 
stringers  had  been  set  afire,  it  is  easy  to  understand  why 


FIG.   1.      McKINLEY   BRIDGE   FLOOR,    SHOWING   WEAR 

neath  the  driveway.  The  drivew^ay  is  constructed  of  8x16- 
in.  creosoted  stringers,  over  which  hardwood  slats  1  in. 
thick  were  laid  on  edge.  When  first  noticed,  smoke  was 
pouring  out  from  both  underneath  the  bridge  and  through 
cracks  in  the  hardwood  slats.  An  examination  .showed 
that  the  creosoted  stringers  were  blazing,  and,  in  order  to 
get  at  the  fire,  it  was  necessary  to  rip  up  a  considerable 
number  of  the  hardwood  sections.  A  careful  examination 
showed  that  in  both  fires  the  only  portion  of  the  driveway 
which  burned  to  any  extent  were  the  creosoted  stringers. 
The  hardwood  slats  lying  immediately  above  the  stringers 
were  practically  untouched. 

The  fire  obviously  started  at  one  point  and  rapidly  pro- 
gressed eastward  between  the  individual  stringers  for  a 
very  considerable  distance.  There  was  a  strong  west  wind 
blowing  at  the  time.  A  careful  examination  of  the  entire 
situation  leads  to  the  following  conclusions : 

The  fire  undoubtedly  originated  at  the  top,  because 
there  is  no  navigation  in  the  ice-filled  river  at  the  present 
time.  ]\Iany  of  the  slats  are  broken  at  the  ends,  due  to 
the  heavy  traific,  so  that  numerous  holes  occur  in  some  of 
them  all  the  way  through;  in  other  cases,  only  partially 
through.  Many  of  these  holes  are  filled  with  chips  and 
slivers  of  wood,  dr}^  manure,  and  other  highly  inflammable 
material,  as  indicated  in  the  attached  views.  It  is  con- 
ceivable that  a  lighted  match  or  burning  cigarette  or 
cio;ar  stub  would  set  fire  to  the  debris  in  one  of  these  holes. 


♦Consulting  Timber  Engineer,   St.   Louis,   Mo. 


FIG.   2.      HOLES  AND  GROOVES  IN   TIMBER  FLOOR 

the  fire  should  have  raced  across  the  bridge  in  an  easterly 
direction. 

The  point  of  particular  interest  in  connection  with 
these  two  fires  (both  of  which  occurred  in  the  same  man- 
ner and  with  the  same  results)  deals  with  the  relation 
between  the  use  of  timber  deck  and  the  fire  hazard.  After 
a  careful  study  of  these  two  fires,  the  writer  is  of  the 
opinion  that  the  chief  reason  for  the  high  fire  hazard  lies 
in  the  present  method  of  construction.  The  hardwood 
slat  deck,  Avith  the  slats  placed  on  edge,  is  bound  to  tear 
and  break.  Slats  placed  on  edge  under  heavy  traffic  afford 
the  weakest  possible  resistance,  and  (an  in  no  way  be 
compared  to  the  resistance  offered  by  the  same  wood  when 
jjlaeed  so  that  the  wear  comes  on  the  end  of  the  fibers, 
as  in  the  case  of  wood  block,  ^^dlere  such  slat  construc- 
tion is  used,  it  should  have  a  solid  deck  between  the  slats 
and  the  timber  beams.  According  to  the  writer's  opinion, 
however,  these  slats  should  never  be  used  in  the  form  in 
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which  they  occurred  on  the  McKinley  Bridge.  A  very 
much  more  efficient  method  of  construction  consists  in 
buihling  a  solid  deck  and  i)lacing  regular  creosoted  wood 
block  on  this  closed  deck.  This  type  of  construction  is 
exemplified  in  the  new  Municipal  bridge  across  the 
Mississippi  River  and  the  reconstruction  of  the  Manhat- 
tan Bridge  in  New  York  City. 

A  number  of  recent  fires  on  bridges  with  wooden  beams 
and  floors  have  brought  out  the  criticism  in  some  quar- 
tci's  that  tbe  use  of  wooden  construction  was  not  war- 
ranted on  highway  bridges.  The  writer  has  examined  three 
such  cases  during  the  ))ast  year,  and  in  every  instance  the 
fire  was  due  not  so  mucli  to  the  fact  tliat  wood  was  used 
as  it  was  to  the  faulty  construction.  There  is  of  course 
no  gainsaying  that  untreated  or  creosoted  timbers  will  burn 
when  put  under  conditions  where  ignition  is  possible. 
This,  however,  is  no  reason  for  absolute  condemnation  of 
wooden  construction.  No  structural  material  is  perfec-t, 
and  it  is  good  practice  in  every  instance  so  to  safeguard 
structural  materials  that  their  various  defects  may  cause 
as  little  trouble  as  possible.  Where  bridges  are  built 
of  steel,  the  utmost  care  is  usually  exercised  in  keeping 
them  painted  with  proper  paint,  so  as  to  avoid  rusting. 
In  the  same  manner  it  is  misuse  of  a  good  material,  like 
timber,  to  use  it  wlicre  the  chances  are  that  it  will  not 
serve  its  best  purpose. 

In  one  of  the  recent  fires,  tlie  ignition  was  undoubtedly 
caused  by  sparks  falling  into  rotten  portions  of  the  road- 
way and  of  the  substructure.  Tliese  more  or  less  decayed 
parts  glow  and  then  set  lire  to  the  sound  wood.  The  safe 
])ractice  is  to  use  only  propei'ly  preserved  stringers.  This 
will  effectively  guard  against  any  decay  taking  place, 
which  is  not  only  desirable  from  a  strength  standpoint, 
but  from  a  fire-resistant  standpoint.  These  stringers 
siiould  then  be  properly  protected  against  ignition  from 
above,  where  the  greatest  danger  usually  occurs.  Such 
protection  can  readily  be  given  by  putting  on  a  solid  deck 
and  constructing  the  roadway  of  an  approved  type  of  creo- 
soted wood  block. 

Whatever  criticism  is  directed  against  the  timber  con- 
struction as  a  matter  of  ])olicy  should  be  directed  against 
faulty  construction  and  design  rather  than  any  inherent 
quality  in  the  material.  Properly  designed  and  con- 
structed bridges  of  timber  construction  have  stood  for 
many  years  without  deterioration,  and  the  occurrence  of 
fires,  such  as  the  one  herein  (iesci-iix'd,  should  l)e  regarded 
as  the  exception  rather  than  the  rule. 


Questions  Relating  to  Engineering 
Ethics  Answered 

The  American  Institute  of  Consulting  Engineers  has 
inaugurated  tlie  pi'aetice  of  I'eviewing  and  answering 
questions  that  may  l)e  raised  regarding  the  ethics  of 
engineering  practice.  These  questions  are  ])asse(l  ui)on 
by  the  institute's  Committee  on  Professional  Practice, 
which  reports  to  the  council;  and  the  latter  orders  such 
decisions  made  public  as  are  believed  to  be  of  genei'al 
interest  to  the  profession.  We  are  indebted  to  F.  A. 
JMolitor,  secretary  of  the  institute,  for  the  following  an- 
swers, approved  for  publication  at  the  council  meeting 
on  Jan.  2. 

CASE  1.  GUARANTEE  OF  DATA  OP  PREVIOUS  ENGI- 
NEER— An  engineer,  A,  is  asked  to  design,  estimate  the   cost 


of  and  construct  a  bridge,  based  upon  the  surveys  and  data 
previously  supplied  by  another  engineer,   B. 

Question:   Is  it  proper  or  wise  on  the  part  of  A  to  accept? 

Answer:  It  would  be  unwise,  in  view  of  the  responsibility 
to  the  client  assumed  by  A,  for  him  to  proceed  with  the  work 
without  personally  satisfying  himself  of  the  adequacy  and 
accuracy  of  the  data  supplied  by  B,  unless  it  were  distinctly 
understood  or  stated  in  the  terms  of  A's  engagement  that  he 
should  as.sume  no  responsibility  for  the  correctness  of  the 
data  supplied  to  him.  Such  review  and  verification  is  desir- 
able in  order  to  protect  both  client  and  engineer  from  the 
consequences   of  erroneous   data   or   misundeistood    conditions. 

CASE  2.  COMMISSIONS  FOR  RECOMMENDING  SERVICES 
— An  engineer.  A,  received  a  circular  letter  from  a  patent 
attorney,  B,  asking  A  to  solicit  or  turn  over  to  B  legal  work 
in  patent  cases  and  offering  to  share  B's  fees  with  A  in  such 
cases.  B  gives  in  this  letter  the  names  of  five  engineers  as 
business  references. 

Questions:  (a)  Would  it  be  unethical  for  A  to  accept  and 
act  on  B's  proposition?  (b)  Is  it  unethical  for  engineers  to 
permit  the  use  of  their  names  as  references  in  business  enter- 
prises or  for  the  promotion   of  business  schemes? 

Answers:  (a)  The  sharing  of  fees  or  profits  as  compensa- 
tion for  soliciting  engagements  is  regarded  among  engineers 
as  unethical.  This  does  not  apply  to  the  division  of  fees  in 
cases  where  two  or  more  engineers  are  jointly  employed  or 
engaged  upon  the  same  work,  (b)  It  is  regarded  as  at  least 
imprudent  for  an  engineer  to  permit  the  use  of  his  name  as  a 
reference  regarding  the  character  and  responsibility  of  per- 
sons or  business  concerns  for  advertising  purposes.  The 
practice  might  lead  not  only  to  personal  embarrassment,  but 
to  the  discredit  of  the  profession. 

CASE  3.  FEE  WHEN  WORK  IS  SUSPENDED— An  engi- 
neer is  employed  by  a  client  to  design,  make  plans  for  and 
superintend  the  construction  of  an  important  work,  his  com- 
pen.sation  to  be  based  upon  a  percentage  of  the  cost  of  the 
completed  work.  At  a  certain  stage  of  the  progress  of  the 
work  the  client  decides  or  is  compelled  to  abandon  or  suspend 
the 'work,   through  no  fault  of  the  engineer. 

Question:  Is  the  engineer  entitled  to  claim  and  receive  the 
whole  amount  of  the  fee  which  would  be  due  him  if  the  work 
had  gone  on  to  completion? 

Answer:  Such  contingencies  should  be  provided  for  In  the 
original  agreement  between  engineer  and  client.  In  the  ab- 
sence of  such  a  provision  and  unless  the  circumstances  should 
warrant  a  different  action,  and  particularly  where  the  aban- 
donment occurs  through  no  fault  or  bad  faith  on  the  part  of 
the  client,  settlement  upon  an  equitable  basis  for  the  work 
already  done  and  the  expenses  and  obligations  already  in- 
curred would  be  fair  and  just  to  both  parties. 

CASE  4.  BIDDING  ON  PROFESSIONAL  WORK— A  city, 
by  public  advertisement,  asked  for  proposals  from  engineers 
to  perform  certain  i)rofessional  services,  the  obvious  purpose 
being  to  secure  the  services  at  the  lowest  possible  cost. 

Question:  Should  engineers  recognize  or  take  part  in  such 
public  competitions  for  services  where  it  is  to  be  presumed 
that  the  lowest  bidder  will  be  engaged  for  the  services? 

Answer:  This  method  of  procuring  engineering  services 
should  be  discouraged.  It  is  not  regarded  as  ethical  for  rep- 
utable engineers  to  enter  such  competitions.  This  does  not, 
however,  apply  to  competitions  for  designs  for  a  specific 
structure,  wliere  such  competition  is  properly  'conducted  and 
provision  is  made  for  reasonable  compensation  for  rejected 
designs. 

The  Institution  of  Civil  Engineers  of  Great  Britain,  in  a 
recent  circular,  urges  that  engineers  should  not  enter  into 
competition  at  the  invitation  of  municipalities,  because  of  the 
lack    of   equity,    dignity   and    proper   compen.sation    offered. 

CASE  5.  ENGINEER'S  DUTY  TO  CLIENT— An  engineer 
was  employed  by  a  client  to  make  an  investigation  and  report 
upon  a  specific  matter  relating  to  the  client's  business.  In 
the  course  of  the  investigation  the  engineer  made  discoveries 
which,  while  foreign  to  the  subject  of  his  specific  engagement, 
were  so  related  to  the  business  of  the  client  as  to  be  of  great 
importance  to  him  and,  if  disclosed,  might  seriously  affect  that 
business.  These  discoveries  were  mentioned  in  the  engineer's 
report.  The  engineer  later,  at  his  own  expense,  pursued  the 
discoveries  further,  and  they  appeared  to  be  of  great  industrial 
value  and  scientific  interest. 

Question:  Does  the  present  ethical  relation  of  the  engineer 
to  his  former  client  permit  him  to  develop  these  discoveries 
for  his  personal  use  or  profit  or  to  publish  an  account  of  them 
in  the  interest  of  science? 

Answer:  In  so  far  as  the  case  presented  involves  questions 
of  the  proper  relations  between  engineer  and  client,  the  com- 
mittee would  reaffirm  the  broad  general  principle  that  the 
engineer  should  not  make  use  of  information,  or  discoveries, 
or  the  results  therefrom,  obtained  while  in  the  service  of  a 
client,  in  any  manner  adverse  to  the  interests  of  the  client. 
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Big  Paving  Contract   Declared  Void 

'I'lic  Suiircmc  t'ourl  ol'  Xcw  Jersey  Inis  reiidei-eil  nii 
iiitei'est  iiej  deeisiim  eo\eriiiu'  ctuil  r;iet  awiii'ds  mmle  under 
I'l'iiain  (•oiulitioiis  in  settiuu-  iiside  the  eoiitraet  for  tlie 
iiupro\eiiuMit  ol'  the  ^^'llite  IIors(>  I'ike,  I'l-om  Al)s('eon  lo 
the  Athintie  Coiintv  line,  with  "'Warrenite."  I'ceeidly 
awarded  hy  th(>  l^oard  of  l-'reehoiders  lo  Liddle  &  ITeill'er. 
Perth  Ainhoy.  at  a  cost  of  $()!);!,  I  lo.  'I'his  contract  was 
made  on  Nov.  8,  IDKJ,  on  condition  that  it  wonid  heconie 
void  if  the  Kii'an  Koad  Bill,  ])rovidin,u  a  fund  of  $^. ()()().- 
000  for  the  construction  of  state  hiiiiiways.  was  a|)|iro\cd 
at  the  r(\u-nlai'  election.  Iield  simultaneously.  'I'his  stipu- 
lation was  later  rescinded  and  the  award  made  linal.  The 
Supreme  Court,  in  it.s  decision,  holds  that  the  contract 
Iiad  been  invalidated  by  this  qualifyiui;-  |)ro\ision,  saying-: 

If  such  an  award  can  be  made  to  dep<'nd  upon  one  condi- 
tion, why  not  on  two  or  many?  If  this  condition  in  the  award 
can  be  nullified  after  16  days  at  a  special  meeting',  why  not 
after  30  or  more  days,  until  the  award  of  the  contract  will  be 
left  in  confusion  and  uncertainty  and  the  legality  of  the  bonds 
issued  to  pay  the  cost  impaired?  While  not  aware  of  any 
statute  or  decision  that  either  permits  or  forbids  pulilic  con- 
tracts to  be  awarded  upon  conditions,  on  the  ground  of  sound 
public  policy  contracts  so  awarded  should  be  declared  void. 

Connecticut    Engineers'  Society  Holds 
Thirty-Third  Annual  Meeting 

The  Conneeticut  Society  of  Civil  Engineers  is  one  of 
the  oldest,  if  not  the  oldest,  of  the  state  engineering  so- 
cieties. At  the  same  time  it  is  steadily  growing,  its  meet- 
ings are  well  attended,  and  it  shows  none  of  the  infirmities 
of  age.  The  success  of  its  annual  meetings  is  partly  due 
to  two  things:  First,  the  society  represents  a  small  state, 
where  access  is  readily  had  by  a  majority  of  the  mend)ers 
*  to  the  place  of  meeting;  and  second,  a  definite  scheme  of 
conducting  the  meetings  was  long  ago  Avorked  out  and  has 
been  steadily  adhered  to. 

This  scheme  involves  a  U/^-day  program — a  business 
session  in  the  morning  of  the  first  day,  an  afternoon  ses- 
sion devoted  to  somewhat  elaborate  papers  or  lectures  by 
engineers  outside  the  society  and  an  evening  banquet 
where  engineering  subjects  are  taboo.  This  is  folloAved 
the  next  morning  by  a  series  of  papers  and  discu.ssions  hy 
society  members  on  subjects  of  local  importance.  This 
program  has  the  advantages  of  variety,  compactness  and 
brevity,  all  of  Avhich  are  distressingly  rare  in  the  meetings 
of  most  state  engineering  societies. 

In  this  respect  the  Connecticut  society  may  well  serve 
as  a  model  for  others,  but  in  another  it  is  somewdiat  be- 
hind, due  no  doubt  to  the  characteristic  New^  England 
conser\atism.  The  society  is  only  now  beginning  to 
realize  its  obligations  and  opportunities  as  a  leader  of 
engineering  thought  in  the  state  or  as  a  public  defender 
and  investigator  of  the  profession.  The  prospect  is,  how- 
( ver,  that  in  the  future  this  view  of  the  society's  function 
will  grow  and  that  such  subjects  as  the  justified  influ- 
encing of  legislation,  the  disciplining  of  members  and 


the  pioper  use  of  publicity  in  engineering  matters  will 
re<-ei\e  t  heir  due  atlent  ion. 

The  iliirly-third  annual  ineeling  of  the  society,  held  in 
Xew  lla\cii,  i^'eb.  20  and  "i  1 .  I!)li,  was  typically  good. 
The  outside  lectui'cs  weic  on  the  new  Memphis  bridge,  by 
K'alph  Modjeski  ;  on  deep-foundation  practice,  l)y  James 
W.  Iioliins;  and  on  the  cai-lloat  transfer  bridges  common 
lo  New  York  harbor,  hy  -I.  I>.  [''icncli.  'I'he  local  ])apers 
comprised  a  description  of  conci'ele  const  ruction  on  Hart- 
ford's new  watei'-supply  work,  by  the  (Jhief  I^higineer, 
V.  .M .  S;i\ille;  on  the  proposed  sewerage  system  of 
Ui'idgepoi't,  hy  the  city  engineer,  A.  IT.  Terry:  on  en- 
larging the  Lake  Whitney  dam  at  New  Haven,  by  0.  H. 
.Marchant;  on  street-car  track  maintenance,  by  P.  N.  Wil- 
son, of  the  Connecticut  Co.:  and  a  papei-  entitled  "Some 
Problems  of  an  Engineei'  in  Public  Sei-\ice,"  by  C.  J. 
Bennett,  who  occupies  the  position  of  Highway  Commis- 
sioner of  Connecticut,  a  ])osition  hitherto  held  by  non- 
engineers.  J\lr.  Bennett's  liajK'!-  was  ])articularly  good  in 
that  it  cori-ccted  the  all  too  cui'i'(Mit  ini])i'ession  among 
engineers  that  an  engineer  will  make  an  efficient  public 
executive  merely  because  he  is  an  engineer. 

As  an  extension  of  the  military  census  now  under  way 
in  Connecticut,  the  meeting  recommended  that  the  so- 
ciety make  for  its  own  files  an  engineering  census  of  the 
state,  so  that  in  case  of  necessity  the  War  Department 
could  obtain  on  short  notice  a  list  of  all  the  engineers  in 
the  state,  together  with  their  specific  qualifications  for 
military  or  engineering  duty.  The  president  elected  for 
the  ensuing  year  is  Henry  II.  Buck,  of  Hartford.  The 
secretary  is  J.  Frederick  Jackson,  of  New  Haven, 

Indiana  Water-Works  Men  Convene 

The  tenth  annual  meeting  of  the  Indiana  Sanitary 
and  Water-Supply  Association  was  held  at  the  Claypool 
Hotel,  Indianapolis,  Feb.  14  and  15,  1917.  An  effort 
was  made  to  increase  general  discnssi(jn  by  four  round' 
table  topics  on  "Water-Works  Accounting,"  "Surrep- 
titious Use  of  Water,"  "Distribution  System  Extensions" 
and  "Meter  Department  Operation." 

Fire  protection  systems  were  considered  the  most 
flagrant  cause  of  Avater  stealing.  Large  amounts  of  un- 
])aid-for  serAice  were  cited,  mostly  brought  about  by 
the  over-anxiety  of  some  boiler  room  employee  to  reduce 
operating  costs.  J.  B.  Marvin  discussed  fire  fighting 
methods  in  Indiana,  a  subject  of  particular  interest  at  the 
present  time  becau.se  of  ])ending  legislation  to  standardize 
hose-threads  over  the  state.  Of  210  organized  fire  forces 
in  the  state  only  16  are  equipped  with  hose  and  hydrants 
of  standard  dimensions. 

Judge  Clark,  of  the  Indiana  Public  Service  Com- 
mission, in  discussing  "How  Shall  a  Utility  Prepare  for 
Future  Demands?"  pointed  out  the  need  of  a  large  working 
capital  at  the  present  in  laying  in  large  coal  supplies. 
Mains  and  services  should  be  laid  in  advance  of  street 
im])rovements.     Investigations  were  advised   looking  to 
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future  sources  oi'  \vater-.supi)ly ;  but  the  proviso  was  made 
that  where  these  consist  of  land  the  natural  crop  return 
will  often  pay  the  interest  charge  and  when  the  property 
is  later  put  into  use  as  a  part  of  the  system  it  can  he 
capitalized  at  the  ap])reciat<'d  value. 

H.  E.  Garnian,  in  discussing  "Uecent  Decisions  of  the 
Public  Service  Commission,"  stated  that  the  Commission 
is  doing  all  possible  to  encourage  metered  service.  A 
ready-to-serve  charge  for  private  fire  pi'otection  is  estab- 
lished in  all  cases.  A  total  of  $1 1.()()(),000  water-works 
])roperty  was  appraised  by  the  Commission  in  1916. 

In  a  ])aper  on  "Weekly  Eeports  of  Water  Plant 
Operation  to  the  State  Board  of  Health/'  John  C.  Diggs 
stated  that  these  are  of  value  in  showing  waste  of 
chemicals  as  well  as  under-treatment.  These  reports  were 
first  ordered  in  Xovember,  ]i)I6,  and  show  daily  pumpage, 
chemicals  used,  total  bacterial  count  at  o7°  and  B.  Coli 
on  the  finished  watei\ 

Paul  Hansen,  of  the  Illinois  State  Board  of  Health. 
in  recommending  state  control  of  water  and  sewage 
plants,  reconnnended  an  extension  of  bonding  limits 
wherever  necessary  to  provide  for  purification-])lant 
construction. 

It.  A.  Butler,  discussing  "A  Method  of  Financing- 
Sanitary  Imi)n)vements,"  emphasized  the  fact  that  the 
water-supply  com])anies  were  l)ehiiul  both  gas  and  electric 
utilities  in  methods  of  getting  iiew  business.  The  sale  of 
toilet  fixtures,  washing  machines,  etc.,  are  just  as  legiti- 
mate part  of  the  water  business  as  stoves  in  the  gas 
business  or  lamps  in  the  electric  business.  In  a  city  like 
Indianapolis,  where  the  large  number  of  open  privies  is 
a  menace  to  public  health,  the  great  barrier  in  the  way 
of  their  eradication  is  the  cost  to  the  pro]3erty  owner — 
often  struggling  to  meet  payments  on  his  property.  A 
funding  com])any  was  proposed  that  could  sell  sanitary 
fixtures  on  the  easy-payment  plan — leasing  them  to  the 
property  owner,  with  i)rivilege  of  removal  u]ion  non- 
payment. The  payments  for  water  service  would  be  made 
by  the  funding  company  until  payment  for  the  fixtures 
was  complete. 

The  princijial  officers  elected  for  the  ensuing  year  were  : 
President.  W.  E.  King,  Assistant  State  Health  Commis- 
sioner, Iiulianapolis;  First  A'^ice-President,  D.  J.  Toyne. 
Superintendent  AVater  Hejjartment,  South  Bend,  lud. ; 
Secretary.  W.  G.  Flricb,  Indianapolis  Water  Co.. 
Indiana])olis ;  Assistant  Secretary,  J.  A.  Craven,  Terre 
Haute  Water  Co.,  Terre  Haute,  Tnd. — Prom  H.  E. 
Jordan.  Tndi!ma])olis.  Tnd. 

Iowa  Engineers  on  Licensing  Fees 
and  Publicity 

Two  important  steps  in  regard  lo  licenses  and  standard 
fees  for  engineers  were  taken  at  the  29th  annual  meet- 
ing of  the  Iowa  Engineering  Society,  held  Feb.  21-23  at 
the  Iowa  State  College,  Ames,  Iowa.  A  resolution  was 
))assed  indorsiiig  a  l)ill  now  being  promoted  for  licensing 
the  practice  of  civil  engineering. 

The  bill  specifies  that  this  includes  inechanical,  min- 
ing, industrial  and  electrical  engineering  and  land  sur- 
veying, and  "any  branch  of  the  ])rofession  of  engineering- 
other  than  military  or  architecture."  A  board  of  ex- 
aminers is  provided.  Licenses  are  to  be  issued  only  for 
certain  branches  of  work,  but  an  additional  license  for 
other  branches  may  be  given   (without  further  examina- 


tion) if  the  candidate  ))ro(1uces  evidence  of  his  qualilica- 
tions.  A  broad-minded  provision  is  that  the  board  must 
keep  in  touch  with  the  requirements  for  li(;ense  in  other 
states,  and  issue  licenses  without  examination  to  licensed 
engineers  from  states  whose  requirements  ai'c  not  lower 
than  those  of  Iowa. 

The  other  action  mentioned  was  in  adopting  the  report 
of  the  committee  on  ethics  and  fees,  which  presented  a 
schedule  of  minimum  charges  for  different  classes  of  en- 
gineering M'ork.  It  was  ])ointed  out  that  in  many  cases 
]niblic  l)oards  or  officials  claim  that  they  ha\e  no  knowl- 
edge or  infoi-mation  as  to  the  value  of  engineering  ser- 
vices. A  schedule  of  charges  would  l)e  useful  in  such 
cases.  In  this  connection  there  was  consideral)le  discus- 
sion as  to  means  of  educating  the  public  as  to  the  real 
purpose  and  importance  of  the  engineer  and  his  work. 
Publicity,  largely  tliiougli  the  local  press,  was  urged,  but 
it  must  be  recognized  that  the  editors  aiul  reporters  are 
not  posted  on  tlu>se  matters  and  are  apt  to  give  much  more 
consideration  to  the  political  than  the  technical  side  of 
public  affairs.  Thei-efore  it  is  for  cnigineers  themselves  to 
see  that  proper  aiul  a(le(|uate  information  is  ])repared  and 
given  out. 

iVpart  from  these  (piestions,  municipal  engiiU'cring  and 
administration  were  most  prominent  at  the  proceedings  of 
the  meeting.  A  systenuitic  method  of  naming  streets 
and  numbering  houses  was  outlined  bv  C.  H.  Young 
(Muscatine),  aiul  an  interesting  address  on  the  commis- 
sion-manager plan  of  city  government  was  given  by  0.  E. 
Klinganum  (State  University  of  Iowa).  A  paper  on 
the  water-works  situation  and  proposed  new  municipal 
water-supply  system  for  the  city  of  Clinton  (2fi,()00  po])u- 
lation)  was  presented  by  J.  G.  Thorne,  city  engineer, 
K.  C.  Gaynor  (Sioux  City)  was  elected  President;  J.  H. 
Dunlap  (Iowa  City)  is  Secretary-. 

I*' 

Activated-Sludge  Tests  at  Pasadena 

An  experimental  activated-sludge  plant  was  ))ut  in 
o])eration  on  Feb.  1  at  Pasadena,  Calif.,  to  make  studies 
with  a  view  to  the  production  of  an  effluent  that  can  be 
disposed  of  oji  the  |)r()jected  joint  sewage-disposal  farm 
for  Pasadena,  South  Pasadena,  and  Alhambra.  The 
aerating  chamber  has  a  capacity  of  50,000  gal.  a  day,  with 
4  hr.  aeration.  Thei'e  are  two  settling  tanks,  a  sludge 
pump  and  a  sludge-aei-ating  tank.  The  aerating  tank  has 
(iO  ft.  of  channel  and  contains  21  filtros  plates.  Air  is 
supplied  by  a  No.  1  Xash  l)low(>r. 

R.  V.  Orbisou,  City  Engineer  of  Pasadena,  writes  re- 
garding the  experiments  as  follows: 

At  present  I  am  activating-  my  sludge  and  hope  within  a 
few  days  to  be  able  to  start  the  cycle.  Inasmuch  as  the 
sewage  effluent  on  our  new  farm  will  be  used  for  irrigating 
various  crops  we  will  not  have  to  treat  the  sewage  to  a  high 
degree.  Consequently  our  testing  plant  will  show  how  much 
air  is  necessary  to  secure  an  eflluent  of  vaiying  degrees  of 
purification,  and  knowing  the  amount  of  air  necessary  we 
can  then  readily  calculate  the  cost  of  a  plant  large  enough 
to  handle  from  3.000,000  to  6,000,000  gal.  of  sewage  daily.  I 
intend  to  run  my  tests  with  vaiious  amounts  of  air  and  for 
various  periods  of  aeration. 

]\lr.  Orbison  reports  that  so  far  the  results  have  been 
veiT  gratifying,  nitrate  having  been  formed  and  the 
sludge  being  in  good  condition.  He  says  he  expects  to 
make  a  test  of  a  Brosius  plant  on  lines  similar  to  the  one 
at  Hermosa  Beach,  Calif.,  described  in  Engineering  News 
of  Nov.  9,  1916.  He  al.so  intends  to  run  activation  tests 
on  the  effluent  from  an  Imhoff  tank. 
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Schenectady  Pipe  Joints  To  Be  Welded 
Electrically  Inside 

( 'oiitracls  liitvc  l)('(Mi  let  liv  the  Uiiiriiii  of  W'nicr  of 
Sclu'iu'ctmly,  .\ .  ^'.,  lor  ricrl  ricjillv  wcldiiii^-  tlic  circiim- 
JVivntial  joints  of  l(),-2tio  It.  of  ;l(i-in.  lock-li;ir  sttvl- 
])lat(>  i>i|)o  ])ut  down  hy  a  local  contractor.  The  .spccili- 
cations  for  this  work  were  dcscrihcd  in  I'Jiif/iiircrliii/  Xcirs. 
Feb.  I">,  |>.  ^'!M  ;  liids  wci'c  asked  on  inside  and  ontside 
weldin,!;"  l>v  oxyaci't yienc  ami  elect  I'ic  iiicilinds.  'V\\o 
contract  was  let  at  $1S, ;!;>(>  to  the  ( 'onmicrcial  W'clilin^' 
Co.,  ol"  Now  York  City,  and  is  foi-  i;!7  joints  in  I'V.-in. 
plate  and  "Ml  joints  in  %-in.  The  hid  was  based  on 
experimental  runs,  as  no  such  joh  as  this  has  heeii  done. 
Bv  inside  weldii\ii,'  the  cost  of  excavation  is  eliminated. 
Two  bids  were  iu  for  inside  weldin>i-  by  oxyacetylone 
appai-atus.  one  of  $11,1  ."id  and  one  at  $r)'^.()r),").  The 
smaller  fiuiire  was  discarded  as  beinjf  impossible.  Speci- 
tlcations  for  the  woi'k  wen*  abstracted  in  I'Jiif/infcritKj 
.AV/r.v.  Feb.  15.  li)ir,  ]).  5!)1. 

Flood  Control  Bill  Goes  to  President 

On  Feb.  2(5  the  Senate  ])assed  the  11  umi)hr(>y.s'  Hood- 
control  bill  which  had  in  an  earlier  session  passed  the 
House  iu  practically  identical  form.  The  immaterial 
changes  in  the  bill  have  now  to  be  accepted  by  the  House 
and  the  whole  api)roved  by  the  President  before  becom- 
ing law.  This  very  radical  departure  from  the  previous 
method  of  taking  care  of  the  river  control  appropriate-^ 
$45,000,000  for  the  control  of  floods  on  the  Mississippi 
and  $5,600,000  for  similar  work  on  the  Sacramento  River. 
The  former  w^ork  is  to  be  under  the  direction  of  the  ^lis- 
sissippi  River  Commission  and  the  latter  under  the  Cali- 
fornia Debris  Commission.  Not  more  than  $10,000,000 
is  to  be  spent  on  the  Mississippi  nor  more  than  $1,000,000 
on  the  Sacramento  in  any  one  year,  and  none  of  the 
money  appropriated  for  the  Mississippi  can  be  used  in 
the  construction  or  repair  of  levees  unless  assurances  have 
been  given  that  the  "local  interests  protected"  will  con- 
tribute a  sum  equal  to  at  least  one-half  the  amount  allot- 
ted by  the  commission. 

A  2.5,000-Gal.  Wooden  W^ater  Tank  Burst  at  Springfield, 
L.  I.,  near  Brooklyn,  at  10:30  p.m.,  Feb.  21.     The  tank  was  full. 

Municipally  Owned  Utilities  in  Ohio,  except  water-works, 
will  be  brought  under  the  control  of  the  State  Utilities  Com- 
mission and  be  compelled  to  follow  the  same  accounting  and 
reporting  system  as  privately  owned  utilities  if  a  bill  before 
the  Legislature  becomes  a  law. 

A  »w  Housing-  Co<le  for  Detroit,  >Iioli„  will  soon  go  into 
effect.  It  covers  the  design  and  construction  of  new  dwellings, 
limits  the  lot  area  that  may  be  built  upon  and  contains  va- 
rious other  provisions  common  to  modern  housing  codes.  The 
code  was  submitted  to  Lawrence  Veiller,  a  housing  reform 
specialist,  of  New  York  City,  before  adoption.  Dr.  William 
H.  Price  is  health  ofTicer  of  Detroit. 

About  100  .Miles  of  AVater  Pipe  will  be  laid  in  Detroit  this 
year  under  the  direction  of  Theodore  A.  Leisen,  general  su- 
perintendent, Detroit  Water-Works.  A  large  percentage  of 
this  will  be  in  the  31  sq.mi.  of  recently  annexed  territory, 
including  13  mi.  of  48-  to  36-in.  trunk  lines.  The  estimated 
cost  of  all  the  work  is  said  to  be  about  $2,000,000.  The  pipe 
is  either  on  hand  or  contracted  for.  In  general,  the  work  will 
be  done  by  force  account,  but  some  pipe-laying  contracts  may 
be  let. 

Higher  Pay  for  Municipal  Ensineers  at  Indianapolis,  Ind., 
has  been  urged  by  B.  J.  T. .Jeup,  City  Engineer,  who  has  sub- 
mitted the  matter  to  the  City  Council.     This  covers  the  assist- 


;iiil  cnKliu-i'i'.s,  lovelorH,  rodmen,  etc.  A  Htronn  arKumcnt  la 
iiiimIi-  tliiit  by  rciiHon  of  the  preHciit  low  i)ay  and  the  hlnli  cost 
of  lIvInK  tlu'  depiirti.HMit  is  Io.hIjik  many  of  ItH  V)c8t  iiu'm,  ;is 
|)rlvati'  llrm.s  offer  higher  .Mularlcs.  The  roHult  l8  dclrlriuMilal 
to  the  cH.v'h  IntoroHtH  and  tliori;  Is  good  ecoiioiiilc  roiisoii  lOi- 
the   IncreuHi  il   pay. 

'I'he  liiterMtnte  lirlilKe  A<tonn  the  t'ltlunililu  wa.s  opened  on 
l"'ol).  H.  11  coiiiifcts  I'oiiland,  Oi-c,  and  Vantrouvcr,  Wash. 
The  lirldgi'  Is  divided  into  three  .sections,  the  main  puit  cross- 
iiig  tin-  Colunihi;!  Uiv<!r  and  the  others  Columbia  Slough  and 
Oregon  Sh)Ugh.  The  Columbia  lliver  crossing  consists  of  14 
spans  aKgri'galing  3530  ft.  One  of  these  is  a  vertical-lift 
span.  Tliei'e  wei-c  sr)00  tons  of  steel  in  the  structure,  and  its 
total  cost  amounted  to  $1,750,000.  The  bridge  was  built  by 
Clarke  County,  Washington,  an<l  Multnomah  County,  Oregon, 
the  latter  county  paying  about  two-thirds  of  the  total  cost. 

I'lauN  for  the  Key  Bridge  across  the  Potomac  River  at 
Washington,  D.  C,  are  to  be  amended  so  as  to  bring  the  cost 
of  the  bridge  within  the  original  $1,000,000  appropriation. 
This  amount  was  granted  some  time  ago,  but  it  was  found 
this  year  that  owing  to  the  rise  in  prices  it  would  be  impossi- 
ble to  build  the  bridge  as  designed  for  less  than  $1,500,000. 
Accordingly  this  amount  was  asked  of  the  present  Congress 
by  the  War  Department,  which  has  the  bridge  in  charge. 
Tliere  appears  to  be  no  prospect  that  Congress  will  make  the 
additional  appropriation,  so,  it  is  reported  in  the  Washington 
l)i-ess,  the  authorities  are  proceeding  on  an  amended  design 
which  it  is  hoped  can  be  built  within  the  appropriation.  The 
main  change  is  reducing  the  width  of  the  bridge  from  80  to 
fif)    ft. 
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W.  H,  AVood,  County  Surveyor  of  Bates  County,  Missouri, 
has  been  appointed   County  Highway  Engineer. 

J.  R.  Comly,  Assoc.  M.  Am.  Soc.  C.  E.,  of  San  Diego,  Calif., 
is  now  with  the  San  Diego  &  Arizona  Ry.,   Jacumba,  Calif. 

Searcy  B.  Slack,  Professor  of  Highway  Engineering  at  the 
University  of  Georgia,  has  resigned  to  engage  in  private 
practice. 

C.  H.  Young,  for  several  years  City  Engineer  of  Muscatine, 
Iowa,  has  resigned  to  engage  in  private  practice  as  a  consult- 
ing engineer,  with  offices  at  Muscatine. 

John  T.  Gephart,  Jr.,  formerly  Construction  Engineer, 
Pennsylvania  State  High'way  Department,  has  been  made  Road 
Engineer  of  Fayette  County  at  a  salary  of  $3600  per  annum. 

T.  C.  MacNahh,  Assoc.  M.  Can.  Soc.  C.  E.,  Division  Engineer 
of  the  Canadian  Pacific  Ry.  at  Moose  Jaw,  Sask.,  has  Ijeen 
promoted  to  Superintendent  of  tlie  Revelstoke  division  at  Rev- 
elstoke,  B.  C. 

Li.  B.  Andrus,  M.  Am.  Inst.  E.  E.,  formerly  General  Super- 
intendent of  the  Indiana  &  Michigan  Electric  Co.,  South  Bend, 
Ind.,  has  been  appointed  Chief  Engineer  of  the  American 
Public  Utilities   Co.,   Grand    Rapids,   Mich. 

Dr.  Morton  G.  Lloyd,  F.  Am.  Inst.  E.  E.,  recently  Technical 
Editor  of  the  "Electrical  Review,"  Chicago,  111.,  has  been  ap- 
pointed Associate  Electrical  Engineer  of  the  Bureau  of  Stand- 
ards, Department  of  Commerce,  Washington,   D.   C. 

J.  H.  Libberton,  Division  Engineer  of  the  Promotion  Bureau 
of  the  Universal  Portland  Cement  Co.,  Chicago,  111.,  has  been 
elected  Secretary  of  the  American  Concrete  Pipe  Association, 
succeeding  E.  S.  Hanson,   Editor  of  the   "Cement  Era." 

John  C.  Slippy,  a  former  civil  engineer  of  Pittsburgh,  Penn., 
and  author  of  "Telephone  Appraisal  Practice,"  has  been  ap- 
pointed Chief  Cost  Accountant  of  the  city  at  a  salary  of  $4000. 
He  has  been  connected  with  the  Costs  Accounts  Bureau  of 
the   city   for   several   years. 

J.  \V.  B.  Blackman,  M.  Am.  Soc.  C.  E.,  City  Engineer  of  New 
Westminster,  B.  C,  has  enlisted  in  the  Canadian  forces  for 
overseas  service.  He  has  been  granted  indefinite  leave  of 
absence.  Harry  Stovardson,  Assoc.  M.  Can.  Soc.  C.  E.,  has  been 
appointed  Acting  City  Engineer. 

P.  J.  AVatson.  Jr.,  Assistant  Engineer  of  the  Chicago  & 
Alton  R.R.,  Bloomington,  111.,  has  resigned  to  become  General 
Manager  of  the  Mulville-Watson  Construction  Co.,  Alton,  111. 
This  company  was  recently  incorporated  and  will  handle  con- 
struction  contracts  of  all   kinds. 

H.  Peyton  Mobberly,  Assoc.  M.  Am.  Soc.  C.  E.,  formerly 
Division  Engineer  of  the  Texas  &  Pacific  Ry.,  has  opened 
offices  in  Springfield,  Mo.,  for  the  general  practice  of  engineer- 
ing. He  will  specialize  in  the  preparation  of  data  and  reports 
on   the   value    of   short-line   railway   properties. 
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Ivan  SaiiderM,  County  Road  Engineer  of  Lewis  County, 
Kentucky,  has  been  sentenced  to  18  months  in  the  peniten- 
tiary for  malfeasance  in  office.  The  contractor,  Edward  Rand, 
is  under  Indictment.  The  two  are  charged  with  defrauding 
the  county  in  the  purchase  of  lumber  for  concrete  forms. 

H.  C.  Vensano,  M.  Am.  Soc.  C.  E.,  has  resigned  as  Civil  and 
Hydraulic  Engineer  of  the  Pacific  Gas  and  Electric  Co.,  San 
Francisco,  Calif.,  to  become  a.ssociatod  with  John  R.  and 
Edward  G.  Cahill,  General  Contractors,  under  the  firm  name 
of  the  Cahill-Vensano  Co.,  460  Montgomery  St.,  San  Francisco. 

F.  H.  Krankland,  Consulting  Engineer  of  Lake  Charles,  La., 
who  recently  had  charge  of  the  construction  "of  bi'idges  for 
the  Calcasieu  Parish  Highway  Department,  is  now  a.ssociated 
with  the  firm  of  J.  A.  L.  Wuddell  &  Son,"  Consulting  Bridge 
Engineers,  Kansas  City,  Mo.,  and  will  have  charge  of  the 
firm's  New  York  City  office. 

William  S,  Morton  has  resigned  as  Engineer  in  charge  of 
work  in  Arkansas  for  the  Missouri  Pacific  Ry.  to  accept  a 
position  with  Henry  Exall  EIrod,  Consulting  Engineer,  Dallas, 
Tex.  He  is  a  graduate  of  the  University  of  North  Carolina, 
class  of  1904,  and  for  a  number  of  years  was  in  municipal 
work  in  Virginia  and  the  Carolinas. 

E.  li.  West,  Assoc.  M.  Am.  Inst.  E.  E.,  recently  President 
of  the  Reading  Transit  and  Light  Co.  and  the  Metropolitan 
Electric  Co.,  Reading,  Penn.,  has  been  elected  President  of 
the  W.  S.  Barstow  Management  Association,  New  York  City. 
This  is  a  new  corporation  which  will  supervise  the  manage- 
ment of  all  public-utility  properties  controlled  by  the  General 
Gas  and  Electric  Co.,  the  Eastern  Power  and  Light  Corpora- 
tion and  W.  S.  Barstow  &  Co.,  Inc. 

Edward  E.  liooniis,  recently  Vice-President  of  the  Dela- 
ware, Lackawanna  &  Western  R.R.,  New  York  City,  has  been 
elected  President  of  the  Lehigh  Valley  R.R.,  succeeding  E.  B. 
Thomas.  Mr.  Loomis  began  his  railway  experience  in  1883 
as  a  secretary  to  the  Attorney  of  the  Denver  &  Rio  Grande 
R.R.  From  1884  he  was  a  secretary  and  clerk  to  various  oper- 
ating officials  of  the  New  York,  Lake  Erie  &  Western  R.R. 
until  1894,  when  he  became  Superintendent  of  the  Tioga  di- 
vision of  this  railway.  He  went  to  the  Delaware,  Lackawanna 
&  Western  R.R.  in  1899  as  Superintendent  in  charge  of  its 
mining  interests. 
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Willard  S.  Robbing,  for  the  past  2.5  years  with  the  United 
States  Geological  Survey,  died  recently  at  his  home  in  Wash- 
ington, D.  C,  aged  56  years. 

James  Terry,  President  of  the  Terry  Steam  Turbine  Co., 
Hartford,  Conn.,  died  at  his  home  in  that  city  Feb.  3,  aged 
44  years.  He  was  graduated  from  Sheffield  Scientific  School, 
Yale  University,  in  1895.  He  was  a  son  of  the  late  E.  C.  Terry, 
inventor,  and  founder  of  the  company. 

John  J.  Burleigh,  Vice-President  of  the  Public  Service  Cor- 
poration of  New  Jersey,  died  Feb.  18  at  his  home  in  Merchant- 
ville,  N.  J.  He  built  the  first  electric  street  railway  in  New 
Jersey  at  Camden  in  1890,  and  was  the  organizer  of  the  Cam- 
den Light  and  Heating  Co.,  which  was  taken  over  by  the 
Public  Service  Corporation. 


ENGINEERING  SOCIETIES 


AMERICAN  CERAMIC   SOCIETY. 

Mar.  5-8.     Annual  meeting  in  New  York  City.     Secy.,  Edward 
Orton,   Jr.,   Columbus,  Ohio. 
NATIONAL  BRICK   MANUFACTURERS'    ASSOCIATION. 

Mar.    5-10.      Annual    meeting    in    New    York    City   at    McAlpin 
Hotel.      Secy.,   T.   A.   Randall,   Indianapolis. 
CENTRAL    ELECTRIC    RAILWAY    ASSOCIATION. 

Mar.    8-9.      Annual    meeting    in    Indianapolis.      Secy.,    A.    L. 
Neereamer,    Inclianapolis. 
NEW  ENGLAND   RAILROAD  CLUB. 

Mar.   13-)  J      Annual   meeting  in  Boston.     Secy.,   W.   E.   Cade, 
683  Atlantic  Ave.,  Boston. 
VERMONT    SOCIETY    OF    ENGINEERS. 

Mar.   14.      Annual   meeting   in    Burlington,   at   Hotel   Vermont. 
Secy.,  G.  A.  Reed,  Montpelier. 
WISCONSIN    ELECTRICAL   ASSOCIATION. 

Mar.    15-16.      Convention    in    Milwaukee.      Secy.,   George   Alli- 
son, First  National  Bank   Building,  Milwaukee. 
NATIONAL    RAILWAY    APPLIANCES    ASSOCIATION. 

Mar.    20.      Annual    meeting    in    Chicago    at    Coliseum.      Secy., 
C.   W.    Kelly,    Kelly-Derby   Co.,    Chicago. 
ILLINOIS   GAS   ASSOCIATION. 

Mar.   21-22.     Annual    meeting   in   Chicago.      Secy.,   Horace   H. 
Clark.    1325    Edison   Building,    Chicago. 


AMERICAN   RAILWAY   ENGINEERING  ASSOCLVTTON. 

Mar.    20-22.       Annual     meeting.       Congress     Hotel,     Chicago. 
Secy.,  E.  H.  Fritch,   900  South  Michigan  Ave.,  Chicago. 

ST.  LOUIS  RAILWAY  CLUB. 

Apr.  13.     Secy.,  B.  W.  Frauenthal,  Union  Station,  St.  Louis. 
DETROIT    ENGINEERING   SOCIETY. 

Apr.   21.     Secy.,  D.   V.  Williamson,   46  Grand  River  Ave.,  W., 
Detroit. 

SOUTHWESTERN    ELECTRICAL   AND   GAS   ASSOCIATION. 
Apr.    26-28.      In    Dallas.      Secy.,    H.    S.    Cooper,    405    Slaughter 
Building,    Dallas,    Tex. 

Tlie  United  States  Good  Roads  .Association  will  hold  its  5th 
annual  convention  at  Birmingham,  Ala.,  Api-.  17  to  20,  during 
which  time  a  good  roads  show  of  machineiy  and  materials 
will  be  held. 

The  Texas  Town  and  City  PianninK  Assoeiatioii  held  its 
annual  convention  in  Sherman  on  Feb.  9  with  an  attendance 
of  about  300.  The  officers  elected  are:  Piesident,  Edward  H. 
McCui.stion;   secretary,  J.   E.   Suriatt. 

MiohiK'an  Engineering:  Society — The  officers  for  1917  elected 
at  the  recent  annual  meeting  are  as  follows:  President,  T.  O. 
Williams,  Grand  Rapids;  vice-president,  E.  D.  Rich,  Lansing; 
secretary,  W.  W.  Cox'.  Kalamazoo,  Mich.  The  next  meeting 
will  be   held  at  Grand   Rapids,   Mich.,   in  January,    1918. 

The  American  Concrete  Pipe  Association  at  its  annual 
meeting  on  Feb.  15  elected  as  secretary,  J.  H.  Libberton,  210 
South  La  Salle  St.,  Chicago.  Mr.  Libberton  is  division  engi- 
neer of  the  promotion  bureau  of  the  Universal  Portland  Ce- 
ment Co.,  and  succeeds  E.  S.  Hansen,  editor  of  "The  Cement 
Era,"  who  has  been  secretary  of  the  Association  since  1913, 
when   it   was   formed. 

The  Ne-*v  Jersey  Sewage-'Works  Association  held  its  first 
annual  meeting  at  the  State  House  in  Trenton  on  Feb.  16. 
Forty  municipalities  were  represented  and  addresses  were 
made  by  Governor  Edge,  Rudolph  Hering,  Clyde  Potts  and 
Chester  G.  Wigley.  The  officers  elected  were:  President,  John 
R.  Downes,  Plainfleld;  vice-presidents,  I.  Z.  Collings  and  Paul 
Monitor;  secretary,  Frederick  T.   Parker,  Atlantic  City. 

The  EngineerinK-  Association  of  Nashville  has  opened  its 
new  quarters  in  the  Commercial  Club  Building,  with  the  office 
of  the  secretary  and  a  technical  reading  room.  The  associa- 
tion holds  weekly  luncheons  at  12:30  p.m.  Mondays,  with  the 
exception  of  the  first  Monday  in  each  month  when  a  dinner 
is  held  at  6:30  o'clock,  followed  by  a  business  meeting  at  7:30. 
Visiting  engineers  are  always  welcome  at  these  events  and. at 
the  association's  quarter's. 

The  Oliio  State  Association  of  Contractors  has  been  organ- 
ized in  Columbus,  Ohio,  with  a  membership  of  about  200.  H. 
E.  Culbertson,  of  Cleveland,  is  president,  William  Graham 
vice-president,  and  William  B.  Minshall,  general  counsel.  The 
purpose  of  the  organization,  it  is  stated,  will  be  to  procure 
uniform  contract  specifications  and  methods  of  contracting, 
to  develop  friendly  relations  among  contractors  and  to  edu- 
cate members  and  public  in  matters  pertaining  to  contracting. 

The  American  Institute  of  Mining-  Engineers  held  its  114th 
convention  in  New  York  City  on  Feb.  19.  The  importance  of 
Brazil  as  a  producer  of  manganese  ores  since  the  outbreak 
of  the  European  war  was  pointed  out,  it  being  stated  that 
manganese  is  one  of  the  few  important  metals  not  produced 
in  the  United  States  in  quantity  commensurate  with  the 
demand,  and  that  there  is  now  being  imported  about  300,000 
tons  annually.  Prior  to  the  war  India  and  Russia  furnished 
the  greater  part  of  the  American  supply.  In  the  evening  a 
reunion  celebration  was  held  in  the  Engineering  Societie.-^ 
Building.  Philip  N.  Moore  was  elected  president,  having  re- 
ceived  1205   votes  against   Sidney   J.  Jennings'   1010. 

A  Drainage  Conference  is  to  be  held  at  the  University  of 
Illinois  (Department  of  Civil  Engineering),  Urbana,  111.,  on 
Mar.  13-15.  This  is  the  second  annual  conference  and  is 
designed  to  interest  engineers,  drainage  officials,  landowners 
and  others  in  the  reclamation  of  swamp  and  overflowed  lands 
and  the  control  of  floods.  The  subjects  to  be  discussed  in- 
clude tlie  organization  and  financing  of  drainage  districts 
and  the  construction  of  such  works  as  ditches,  tile  c'vains, 
levees  and  pumping  plants.  It  is  stated  that  while  about 
3,000,000  acres  of  uplands  have  been  drained  in  Illinois,  there 
remain  great  areas  of  overflowed  lowlands  along  the  rivers, 
aggregating  an  area  greater  than  that  of  Holland,  the  recla- 
mation of  which  could  add  $150,000,000  to  the  land  values  of 
Illinois. 

Tlie  American  Institute  of  Weiglits  and  Measures,  organ- 
ized a  few  months  ago  as  a  defensive  measure  of  manufac- 
turers against  the  adoption  of  the  metric  system  in  the  United 
States,  elected  a  full  staff  of  officers  on  Feb.  19.  The  president 
is  W.  R.  Ingalls,  editor-in-chief  of  "Engineering  and  Mining 
Journal";  vice-presidents,  Henry  D.  Sharpe  and  D.  H.  Kelly; 
treasurer,   W.   M.   McFarland:    commissioner   and   secretary.    F. 
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A.  Iliilscy.  The  aiimial  durs  of  the  assDi-int  ion  ini'nil)iTs  arc 
$100  for  assoolat  iuiLs  national  in  scojn'  and  f-'d't  for  nil  otlicrN. 
The  dues  ol  fori)oration  niiinlxTs  oniployiuR  less  tliiin  TiOO 
«'nii>l()yccH  aro  $25,  and  for  tlioso  cniployhiK  more  than  'lOii 
and  loss  than  1000.  $.".0.  hurcaslnn  at  the  rate  of  $2.'i  for  each 
additional  thousand  miployics  up  to  a  inaxinnini  of  If^DO.  Thr 
annual  dues  of  Individual  uifiubfrs  are  $5.  The  nianufaelutcrs 
Ix'lleve  that  the  enforced  introduction  of  the  nietilc  system 
would  be  a  calaujlty.  Oanes  and  pattei-ns  would  have  to  he 
ohaiiKed,  while  most  of  the  data  at  pres(Mit  compiled  on  costs, 
etc.,   would   he    valueless. 

The  >V«>Mt»'rn  Socioty  «»l'  lOiittint'erM  held  a  Washlnnton  meet- 
ing' in  ChicaRO  on  Fih.  I!>.  at  which  papers  were  presented  oti 
engineering-  work  and  conditions  in  (Jeorge  Washington's 
time.  Such  a  meeting  is  to  ho  held  annually  as  a  patriotic  and 
historical  event  for  engineers.  In  the  future  it  will  be  the 
occasion  for  the  presentation  of  the  "Washington  .Award." 
established  in  l!)lt>  by  John  W.  Alvord.  who  has  given  .flOOO 
for  the  purpose.  C.  B.  Kurdick  stated  that  municipal  water- 
works were  built  in  Boston  in  1652:  Hethleliem,  1754;  Provi- 
dence, 1772,  and  Morristown,  N.  J.,  1791.  In  1800  there  were 
16  municipal  plants  and  in  that  year  the  first  steam  pumping 
plant  for  water-supply  was  Installed  in  Philadelphia.  City 
plannin.g  began  with  the  early  jiroject  for  laying  out  th(>  City 
of  Washin.gton.  Hydraulic  iiower  was  confined  to  overshot 
and  breast  wheels  for  driving  grist  mills  and  sawmill.'?, 
usually  requiring  less  than  10  hp.  About  1792  there  were 
numerous  projects  for  canals,  and  after  retiring  from  the 
Presidency  Washington  was  interested  in  the  attempt  to  pro- 
mote water  communication  between  the  Potomac  and  Ohio 
Rivers.  A  short  stretch  of  canal  with  a  lock  near  Alexandria 
was  planned  and  built  by  him.  A.  N.  Johnson  presented  a 
paper  on  road  buildin.g.  In  1790  there  were  not  more  than 
ISOO  mi.  of  post  roads,  and  at  about  that  time  broken-stone 
roads  began  to  be  built  in  this  country,  but  were  not  intro- 
duced into  England  until  1S16.  One  of  the  first  macadamized 
roads  was  built  near  Alexandria  in  1785,  and  the  Philadelphia 
and  Lancaster  turnpike  was  built  in  1794,  at  a  cost  of  $465,000. 
A  military  road,  built  by  Washington  from  Winchester  to 
Wells  Creek,  Md.,  could  still  be  traced  in  1899.  The  iron  Indus- 
try in  Washington's  time  was  reviewed  by  James  N.  Hatch. 
Most  of  the  finished  material  produced  was  pig  iron  and  bar 
iron.  From  1717  to  1770  the  production  was  only  150,000  tons. 
In  addition  to  the  foregoing  papers,  addresses  were  made  by 
Ernest  McCullough  and  John  G.  Kreer  on  surveying  and  ship- 
building. 


Appliances   and    Materials 
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Iiij;ht  Flexible  Tractor 

The  small  tractor  shown  herewith  is  peculiar  in  being 
mounted  on  a  single  central  caterpillar  at  the  rear  end  and 
a  pair  of  caster  wheels  at  the  forward  end.  The  controlling 
handwheels  are  fitted  to  a  long  shaft,  so  that  the  operator  can 
ride  on  the  wagon  or  other  trailer.  While  the  machine  is 
intended  particularly  for  agricultural  work,  it  has  been  used 
also  to  operate  road  drags.  It  has  a  four-cylinder  gasoline 
engine,  with  tubular  radiator  and  with  a  roller-chain  drive 
to  the  spring-mounted  caterpillar,  or  "crawler,"  which  has 
a  tread  15  in.  wide.  The  front  wheels  are  30  in.  in  diameter, 
7  in.  wide  and  are  adjustable  for  a  track  45  to  82  in.  wide. 
The  machine  is  11  ft.  long,  SVz  ft.  wide  and  6  ft.  high  over  all. 
It  weighs  5,600  lb.    (or  only  about  iVz   lb.   per  sq.in.   of  bearing 


r.ATIO.M    "STEEI.,   MITLIO"    THACTOIt 

surface).  'I'he  speeds  are  2'/^  and  3  V^  mi.  per  hr.,  with  a 
reverse  speed  of  2  mi.  per  hr.  The  engine  can  be  adapted  to 
run  on  gasoline,  kerosene,  distillate  or  alcohol  and  is  said  to 
give  about  30  hp.  at  the  belt  or  13  hp.  on  the  drawbar.  The 
machine  is  called  the  "Hates  Steel  Mule"  and  is  built  by  the 
Joliet  Oil  Tractor  Co.,  of  Joliet,  111. 
>i<      *      * 

Corriigideil     \\  ir<'-(iIjiN.s    Slieet.s 

Corrugated  wire-glass  in  sheets,  designed  for  use  as  trans- 
lucent roofing  and  siding  sections  in  connection  with  corru- 
gated sheets  of  asbestos  concrete,  has  just  been  introduced 
by  the  Keasby  &  Mattison  Co.,  of  Ambler,  Penn.  The  glass 
is  made  in  sheets  27  ^^  in.  wide  and  of  lengths  of  from  4  to  10 
ft.  The  depth  of  corrugation  is  1  in. 
*      *      * 

IjOii;;:   <*al»le\vay.»i   Avith    Ban<l-Prietion    HolNts 

Two  unusual  cableways  have  recentl.v  been  completed  by  S. 
Floiy  Manufacturing  Co.,  of  Bangor,  Penn.,  for  the  Purukawa 
Mining  Co..  of  Japan,  to  be  used  in  reclaiming  copper  slime 
tailings  flushed  from  a  large  mill  into  a  settling  basin.  The 
cableways  are  of  a  twin  radial  design  having  a  clear  span 
of  1080  ft.,  though  the  carriages  are  operated  over  only  655 
ft.  of  the  span,  as  shown  in  the  accompanying  sketch.  The 
pair  of  cableways  are  designed  to  move  at  least  9720  cu.ft. 
of  slime  sand  per  8-hr.  day,  hoisting  400  ft.  Each  carriage  and 
loaded  bucket  weighs  about  8 14  tons.  A  single  tower  car  is 
used,  but  it  has  two  towers  and  two  operating  platforms. 
These  to^wers  are  of  wood  construction  and  rise  60  ft.  above 
the  ti'ack;  the  car  has  steel  wheels  and  travels  on  a  steel 
track    (1000  ft.  radial  movement). 

The  cables  are  designed  to  carry  a  maximum  tension  of 
50  tons.  The  main  cables  are  2I/2  in.,  the  running  and  moving 
ropes  %  in.,  the  guys  1%  in.  and  the  anchorage  ropes  1%  in. 
The  cable  head  ends  are  anchored  to  the  rear  of  the  towers 
in  a  180-ton  concrete  counteibalance.  The  tail  ends  go  around 
separate  sheaves  and  are  anchored  in  a  150-ton  concrete  block 
in  the  hillside.  This  tail  anchorage  is  200  ft.  above  the  tower 
base.  One  rope  line  opens  and  shuts  the  bucket  (a  specially 
built  1%-yd.  Hayward  Type  G  clamshell),  one  line  (two-part 
at  the  bucket)  raises  the  bucket,  and  one  endless  line  traverses 
the  trolleys. 

Each  cableway  has  a  special  three-drum  hoist  with  a  200-hp. 
500-volt  three-phase  slip-ring  motor  with  solenoid  brakes  and 
magnet  contiol  (from  the  platforms,  where  the  operators  have 
a  full  view  of  operations).  Each  hoist  has  drums  48  in.  in 
diameter  by  42  in.  long  with  band  frictions.  This  is  the  first 
application  of  the  Werner  band  friction  (see  "Engineering 
Xews,"  Feb.  11,  1915)  to  cableway  hoists.  Frictions  are  worked 
by  mine-hoist  air  thrusts  supplied  from  a  single  motor-driven 
compressor  unit.  The  tower  can  be  moved  by  a  22-hp.  electric 
hoipt  winding  up   ropes  running  through  blocks. 


RADIAL   CABLEWAYS   AND    HOISTS    FOR    FURUKAWA  MINING  CO. 
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NUMBER  10 


Combined  Concrete  Arch  Bridge  and 

Concrete  Dam 


A  conereto  arch  bri(]o;e  whose  aluitineiits  form  also  the 
abutments  of  an  arched  dam  was  completed  a  few  months 
ago  at  La  Salle,  111.  The  bridge  spans  a  deep  gorge  be- 
tween the  Starved  Eock  State  Park  and  the  private  estate 
of  F.  W.  Matthiessen,  known  as  Deer  Park.  The  bridge 
and  lake  are  on  his  private  grounds,  but  are  open  to  the 
public. 

A  dam  about  30  ft.  high  was  built  in  this  gorge  in 
1901,  and  a  lake  was  formed  extending  about  V2  mil^' 
up  the  gorge.     Last  summer  it  was  decided  to  raise  the 


ledge  extending  along  the  face  of  the  dam.  The  discharge 
from  the  ])ipe  cannot  ])e  seen  from  below,  but  the  water 
will  overflow  in  a  thin  sheet  all  along  the  ledge. 

As  it  was  desired  to  have  a  bridge  to  span  the  gorge 
near  the  dam,  it  was  decided  to  use  the  abutments  of  the 
dam  as  the  bridge  abutments.  It  will  be  seen  from  the 
view  that  the  arch  springs  apparently  from  the  natural 
wall  of  the  gorge. 

The  arch  bridge  is  made  up  of  two  ribs  24  in.  square 
at  the  top  of  the  arch  and  2x4  ft.  at  the  abutment, 


FRONT  VIEW  OF  COMBINED  BRIDGE  AND  DAM,  SHOWINC;  IMITATION  OF  STRATIFIED  ROCK  IN  CONCRETE 


dam  18  ft.  higher,  making  the  lake  more  than  twice  its 
original  area  and  about  ^  ^i^ilc  long.  This  dam  forms  a 
crescent  with  the  arch  upstream  and  is  approximately 
8  ft.  thick  at  the  base  and  21^  ft.  at  the  top.  Its  radius 
on  the  water  side  is  48  ft.  The  downstream  face  is 
molded  in  horizontal  irregular  ribs,  in  order  to  make  its 
appearance  harmoni/^e  with  the  stratified  sandstone  rock 
that  forms  the  walls  of  the  gorge.  In  doing  this  work, 
forms  were  placed  in  the  usual  manner,  except  that  on 
the  exposed  face  cotton  cloth  backed  with  claf,  saYid  or  any 
similar  material  was  used  to  fonn  the  irregular  surfaces 
seen  in  the  ])hotogra])h. 

One  object  in  raising  ihe  dam  was  to  use  the  lake  above 
for  water  storage  To  draw  water  from  the  reservoir, 
three  outlet  pi|>es  extend  through  the  dam  at  about  r)-ft. 
intervals.  These  pipes  have  an  elbow  on  their  outer  end 
and  discharire  the  water  on   the  back  side  of  a  molded 


having  a  radius  of  10  ft.  The  bridge  is  K)  ft.  wide 
and  KiO  ft.  long  on  the  floor,  the  span  l)eing  70  ft. 
for  the  arch  rib  on  the  lower  side  of  the  gorge  and 
50  ft.  for  the  rib  on  the  upper  side.  The  foundations  are 
in  natural  sandstone  ledges. 

The  concrete  mix  was  1 :  214  '-  4,  using  sand  and  gravel 
of  V2-  to  1%-in.  size.  Nearly  all  of  it  was  spouted  into 
place.  The  exposed  surfaces  will  be  finished  next  spring 
l)y  rubbing  with  sand  to  remove  form  marks.  The  form- 
work  consisted  of  timl)ers  2x4  in.  and  2x8  in.,  with 
matched  sheathing.  The  parapet  was  cast  in  place,  but 
the  spindles  were  made  by  hand. 

The  bridge  and  dam  were  designed  by  0.  C.  Simonds 
&  Co.,  landscape  gardeners,  of  Chicago.  This  firm  also 
contracted  to  do  the  work,  on  the  cost-])lus-percentage  sys- 
tem. The  construction  was  under  the  charge  of  F.  M. 
I'ut  1(111.  a  member  of  the  firm,  as  resident  engineer. 
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Design  and  Construction  Details  of  a  Long 

Concrete  Arch  Bridge 


\\\  ('.  n. 


S  )  .\() I'SI S — Pcsrrlhr^  the  j/ciir'nil  dcsujn  iiinl 
the  (lelails  of  const nulioii  of  a  bridyc  irilli  cii/lil 
arches  of  52-  to  SS-ft.  span.  Concreie  handled 
in  ditntp-cars  and  sonietiines  placed  during  sercre 
weather.  Tnferesfing  nofes  as  io  temperature 
changes  in  the  fresh  concrete . 

Tlio  j\lor_ii;iii  St.  reinrorcocl-con^'rete  arch  l)ri(l<;(^  across 
the  Uock  l\i\or  at  Roekfortl,  111.,  will  ho  completed  thi.^l 
,s])rini>-.  It  takes  the  phiee  of  an  old  wood-truss  bridge. 
The  new  bridge  will  be  9651/^  ft.  long  over  all,  with  a 
eontinuous  grade  of  ?>%  rising  from  the  west  end.  The 
main  jKH'tion  comprises  eight  art'h  spans — three  of  ^yl4\: 
clear  span,  one  of  79  ft.  and  four  of  88  ft.  Each  span 
has  two  arch  ribs  4  ft.  wide,  spaced  22  ft.  ai)art.     Tlu> 


llAU:'- 

'I'lic  lulldwiiig  unit  stresses  were  w^vA:  Concrete,  050 
111.  |icr  s(|.iii.  in  ((Uiipression  ;  steel,  1(1. noo  ||).  |ici-  s(|.iii. 
in  tension,  and  in  compression  1")  times  the  unit  stress 
in  tlu!  surrounding  concrete;.  I'^or  the  arch  rilis,  with 
temperature  stresses  included,  the  uinl  stress  is  taken 
at  H(M)  II).  for  compression  in  concrete  and  20,000  lb. 
for  tension  in  steel.  Latticed  steel  ribs  are  used  in  the 
arch  ribs. 

The  concrete  is  made  with  local  gravel.  A  1:3:5  mix 
is  nsed  for  the  footings  and  piers  up  to  the  springing 
line,  above  which  it  is  1:2:4  for  all  the  work,  exce])t 
that  for  the  hand  railing  the  mix  is  1:11/2:3.  The 
washed  sand,  supplied  by  the  Kockford  Sand  and  Gravel 
Co.,  was  of  the  following  sizes :  2  to  I/4  in.  for 
abutments  and  retaining  walls;  3  to  ;|  in.  for  footings; 
21/2   to   Yv   ill-    '^*i'   piors  up  to  sprinkling   line;   I14   to 


PIG.    1.    CONSTRUCTION    OP    MORGAN    ST.    REINFORCED-CONCRETE   BRIDGE   AT    ROCKPORD,    ILL. 


bridge  is  44  ft.  8  in.  wide  over  all,  with  a  28-ft.  roadway 
and  two  7-ft.  side^valks.  The  latter  are  carried  on  canti- 
lever brackets  extending  out  from  the  spandrel  columns. 
Fig.  1  is  a  view  of  three  spans  at  the  east  end,  and  Fig.  2 
shows  the  cross-section. 

The  west  approach  is  a  fill  181  ft.  long,  Avith  retaining 
walls,  followed  by  a  28-ft.  concrete  girder  span.  At 
the  east  end  are  two  similar  girder  spans  over  the  Chicago, 
Milwaukee  &  St.  Paul  Ey.  The  west  abutment  and 
the  first  two  piers  are  on  sandy  clay,  with  no  piles.  The 
other  piers  and  the  last  abutment  are  on  gravelly  soil, 
with  pile  foundations. 

Design,  Concrete  and  Details 

In  designing  the  structure  the  dead-load  is  taken  at 
150  lb.  per  cu.ft.  for  concrete  and  120  lb.  for  earth- 
filling.  The  bridge,  is  designed  to  carry  a  uniform  live- 
load  of  150  lb.  per  sq.ft.  of  roadway  and  100  lb.  per  sq.ft. 
of  sidewalk  or  a  concentrated  live-load  consisting  of  a 
24-ton  traction  engine  with  16  tons  on  the  front  axle 
and  load  distributed  according  to  the  specifications  of 
the  Illinois  Highway  Commission.  The  design  provides 
also  for  a  temperature  range  of  80°  F, 

•Assistant  Superintendent  for  the  J.  J.  O'Heron  Construction 
Co.,  Ohicago. 


14  ill.  for  all  parts  above  springing,  except  %  to  ^4  i^' 
for  the  hand  railings,  parapets  and  lamp  posts. 

The  roadway  slab  is  7  in.  thick  and  has  a  crown  of 
6  in.  On  this  wdl  be  a  1-in.  sand  cushion  for  brick 
paving  laid  with  tar  filler.  Expansion  Joints  are  provided 
at  the  sides  of  each  pier,  with  three  thicknesses  of  tar 
paper  in  both  the  vertical  and  horizontal  surfaces  of  the 
joint.  The  exposed  surfaces  of  the  concrete  were  not 
treated  in  any  way,  the  form  marks  being  allowed  to 
remain.  The  parapet,  or  hand  railing,  is  of  special 
design  and  is  poured  in  place  in  pressed-steel  forms 
that  can  be  used  many  times.  The  bridge  will  be  lighted 
by  22  electric  lamps  mounted  on  ornamental  concrete 
posts  on  the  hand  railing. 

Construction  Methods  and  Plant 

The  construction  plant  consisted  of  one  stiif-leg  derrick 
operated  by  a  double  friction-drum  hoisting  engine;  one 
3-ton  hand-operated  stiff-leg  derrick;  a  steam-driven 
Austin  cube  concrete  mixer  of  11-cu.ft.  capacity;  a 
Eansome-Bantam  gasoline-driven  mixer,  used  to  pour  the 
hand  rails;  four  Koppel  steel  dump-cars  of  21-cu.ft. 
capacity;  one  single  friction-drum  hoisting  engine;  and 
two  G-in.  centrifugal  pumps,  together  with  wheelbarrows, 
drop  hammers,  piledriver  leads,  etc.     A  sidetrack  of  the 
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Illinois  Central  E.K.  crosses  Mor<?an  St.  about  50  ft. 
from  the  west  end  of  the  bridge.  Therefore  the  cement 
shed  and  office  were  placed  here,  and  all  materials  were 
unloaded  at  this  place. 

The  steam-driven  mixer  was  placed  at  tlie  west  end 
of  the  l)ridge,  and  a  track  of  24-in.  gage  was  laid  over 
the  old  bridge.  The  cars  were  operated  by  a  cable  from 
the  single-drum  hoisting  engine  placed  at  the  east  end 
of  the  track.  The  sand  and  gravel  were  wheeled  to 
the  mixer  in  barrows.  From  the  mixer  the  concrete  was 
hauled  \\\)  in  the  Kop])el  cars  by  the  engine  and  dumped 
into  chutes  placed  wherever  concreting  was  in  progress. 
A  switch  was  placed  at  the  mixei-,  and  two  trains  of 
two  cars  each  were  operated. 

The  work  started  on  the  retaining-wall  section;  and 
as  it  progressed,  the  old  bi'idge  was  torn  down  and  the 
track  relaid  over  the  completed  spans  of  the  new  struc- 
ture. This  process  was  followed  until  four  spans  of  the 
new  bridge  were  in  place.  Then  the  mixer  was  moved 
to  the  east  end  of  the  fourth  span,  and  the  aggregate 
was  hauled  by  team  and  spread  over  the  floor  of  the 
new  bridge  in  shallow  piles.  From  these  it  was  wheeled 
to  the  mixer,  whence  it  was  chuted  directly  into  the 
forms  of  the  next  pier  and  arches.  In  pouring  the  road- 
Avay  and  sidewalks  of  the  next  span  it  was  necessary  to 
haul  the  concrete  ta  i)lace  in  the  small  cars.  When 
this  span  was  finished,  the  mixer  was  again  moved  to 
the  end  of  the  completed  work  and  this  process  repeated 
for  each  of  the  remaining  spans. 

All  the  reinforcing  steel  was  bent  l)y  hand  on  a  bench 
in  the  steel  j^ard  and  delivered  to  the  forms  ready  to 
place.  The  latticed  steel  arches  used  to  reinforce  the 
arch  ribs  came  in  sections  weighing  about  1000  lb.  each. 
They  were  lifted  into  place  by  the  hand  derrick,  which 
was  carried  overhead  on  the  falsework.  This  derrick  was 
also  used  in  placing  the  heavy  timbers  of  the  falsework 
shown  in  Figs.  3  and  3. 

The  arches  of  span  No.  8  and  the  east  abutment  were 
poured  in  rather  severe  weather.  At  various  places  in 
the  concrete  were  placed  pieces  of  tin  speaking  tube, 
in  which  thermometers  were  inserted  for  the  purpose 
of  taking  the  internal  temperatures.  Unfortunately,  no 
systematic  record  of  these  temperatures  Avas  kept,  but 
it  was  noticed  that  the  tcm])erature  increased  from  about 
65°  F.  (at  which  temperature  the  concrete  was  placed) 
for  about  three  days  until  it  reached  a  temperature  of 
88°  F.     It  kept  this  latter  temperature  for  about  48  hr., 
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FIG.    2.    ARCH   CEXTERINO   AXD   FALSEWORK    FOR   THE 
ROCKFC^RD  BRIDGE 


FIG.   3.     FORMS  AND  FALSEWORK  OF  NEW  BRIDGE, 
WITH  TEMPORARY   FOOT-BRIDGE   BELOW 

despite  the  fact  that  atmospheric  temperatures  ranged 
from  5°  to  35°  above  zero  during  this  time. 

Only  three  piers  of  the  bridge  (Nos,  5,  6  and  7)  were 
placed  in  the  stream,  the  de])ths  of  water  l)eing  respec- 
tively 5  ft.,  15  ft.  and  11  ft.  At  piers  6  and  7  the 
excavation  was  carried  down  6  ft,  and  8  ft.  below  the 
bottom  of  the  stream.  This  was  accomplished  by  the 
use  of  puddle-wall  cofferdams,  using  3  x  8-in.  tongued 
and  grooved  sheeting  28  ft.  long.  The  cofferdams  were 
16x39  ft.  inside,  with  a  4-ft.  puddle  wall. 

When  the  cofferdam  for  pier  6  was  placed,  it  was 
found  that  about  3  ft.  of  riprap  boulders,  used  to  protect 
the  foundation  of  the  old  stone  pier  (which  stood 
alongside  the  new  one)  had  to  be  penetrated  by  the 
cofferdam  wall.  The  sheeting  was  set  on  these  boulders 
as  firmly  as  possible  aiul  the  puddle  wall  filled  with 
loam  and  sandy  clay.  The  6-in.  sand  pump  was  able  to 
keep  out  the  water  so  that  the  boulders  could  be  removed, 
but  this  was  not  accomplished  until  the  puddle  wall  had 
washed  into  the  dam  and  been  refilled  several  times. 
After  the  boulders  were  removed,  the  sheeting  was  driven 
down  and  excavation  started.  The  excavated  material 
was  shoveled  into  a  bucket^  which  was  hoisted  and 
dumped  liy  the  stiff-leg  derrick  that  rested  on  the  floor 
of  the  old  bridge. 

As  the  excavation  proceeded,  the  material  kept  getting 
finer.  It  changed  from  a  coarse  gravel  at  the  top  to  a 
clayey  sand  at  the  bottom.  This  fine  material  gave 
considera])le  trouble  by  boiling  up  under  the  sheeting  and 
in  the  bottom  of  the  dam  and  washing  in  the  puddle 
walls,  although  the  inner  sheeting  was  driven  5  or  6  ft. 
below  the  excavation.  This  trouble  was  remedied  by 
sand  bags  placed  around  the  inner  sheeting  in  the  bottom 
of  the  puddle  wall. 

All  the  falsework  piles  were  driven  from  the  floor 
of  the  old  bridge.  After  these  were  in  place,  the  derrick 
was  lowered  to  the  stone  pier  at  the  east  end  of  the 
old  bridge  and  moved  back  over  the  falsework  piles  for 
the  purpose  of  wrecking  the  old  bridge.  This  was  done 
with  the  aid  of  an  oxyacetylene  torch,  which  was  used 
to  cut  the  steel  tie-rods  and  hangers.  When  the  old 
bridge  was  closed  to  pedestrians,  a  pile  foot-bridge  was 
built,  as  shown  in  Fig.  1. 

The  bridge  was  designed  \^\■  the  Westcott  Engineering 
Co.,  of  Chicago,  in  conjunction  with  J.  B.  Marsh,  con- 
sulting engineer,  of  Des  Moines,  Iowa.  It  is  being  built 
under  the  direction  of  Edwin  Main,  City  Engineer  of 
Rockford.  The  cost  will  be  about  $83,500.  The  John 
T.  O'Heron  Construction  Co.,  of  Chicago,  has  the  contract 
for  the  entire  work,  Alexander  Cross  is  superintendent 
in  charge  for  the  contractor. 
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Large  Luiiihcr  Cahlcvvay  ('ontrollcd 
by  Watcrvv heels 

r.v  .1.   W  .   Sw  Ai;i:\=i' 

Many  cxcc^lliMit  slands  of  liiiilicr  on  the  l':icilic  Slope 
iro  ill  basins  not  easily  accessihlo  by  lo,i;\uini;  I'ailways. 
A  stand  of  tliis  chanictor  in  tlu'  basin  of  S])anisli  V\:\U 
IMunias  Connty,  Calirornia,  is  owiiod  by  tbc  S]iiiiiisb 
l'(>alv  liinnber  Co.  Tbc  W'cslorn  I'acilir  R.li.  parses 
witbin  .")  mi.  of  [\\v  mill,  but  a  ridj^e  risin<>-  to  an  eleva- 
tion of  ti);};}  {'{.  precludes  direct  rail  connection. 

It  was  iniiH)ssible  to  bnild  a  loijging  railroad  at  a 
cost  permitting  a  profitable  cutting  of  tlie  conl rolled 
stand  of  about  30(),000,00()  ft.  b.m.  A  proposal  to 
construct  a  waterwbeel-controlled  cableway  was  sub- 
mitted to  tlie  engineers  of  the  American  Steel  and  Wire 
Co.  and  the  Pelton  Water  Wheel  (*o.,  by  whom  the 
design  of  the  cableway  was  develo])ed. 

Cableway  Capacity  15  Tons  per  Hour 

The  length  of  the  cableway  from  the  main  sheaves  of 
the  loading  station  to  the  discharge  station  is  27,200  ft. 
The  rated  capacity  is  15  tons  ])er  hour,  or  approximately 
10,000,000  ft.  b.m.  of  rough  lumber.  The  traction  cable 
has  a  speed  of  414  ft.  per  min.,  and  the  loads  are  spaced 
1242  ft.,  or  one  load  every  3  min.  Normal  outgoing 
loads  are  1500  lb.,  an  equivalent  of  430  to  550  ft,  b.m. 
of  lumber,  dependent  on  grade  and  condition.  Each 
load  is  supported  by  two  carriers,  designed  es})ecially  for 
lumber  packages. 

Each  carrier  consists  of  a  4-in.  channel,  32  in.  long, 
sus])ended  by  chains  from  an  arm  attached  to  a  two- 
trolle.y  cable  carriage.  A  gripper  for  seizing  the  traction 
cable  is  attached  to  this  arm.  Sliding  loosely  on  each 
chain  is  a  right-angled  malleable-iron  clamp,  for  clamj)- 
ing  the  package.  One  chain  is  quickly  detachable  by  a 
spring-actuated  catch  under   the   channel. 

The  lumber  is  loaded  on  buggies  in  suitable  packages 
and  hauled  to  the  loading  terminal,  where  the  carriers 
are  quickly  put  in  place  by  detaching  the  loose  chain, 
dropping  the  load  clamps  into  place  and  reattaching  the 
chain.  As  the  huggy  is  stopped  on  a  hump,  pushing 
the  buggy  over  the  hump  leaves  the  package  suspended 
and  firmly  locked. 

A  gong,  controlled  by  the  main  sheave  of  the  traction 
cable,  enables  the  dispatcher  to  space  the  loads  accurately. 
On  the  return  trip  the  empty  carriers  are  spaced  621  ft. 

♦Hayward,  Calif. 


II  lias  been  found  Ibal  Ibis  spacing  iiiusl  be  exactly 
niaintaiiUKi,  or  llic  slack  of  IIk;  traction  cable  will  drag 
on  bigli  |)oints.  Supplies  may  be  broiigbt  from  the  rail- 
way on  the  return  track,  the  return-load  limit  being 
COO  lb. 

A  ttecl  traction  cable  %  in.  in  diameter,  witli  a 
working  tension  of  35,000  lb.  per  scpiii.,  is  used.  its 
l(>nsion  is  maintained  by  the  customary  weighted  carriage 
and  miiltipl(!-slieave  system,  installed  at  the  discbarge 
terminal. 

The  track  cal)les  are  of  lo(;k-joint  constru(;tion,  with 
hemp  center,  the  loaded  track  being  fi^  in.  in  diameter 
and  the  return  %  in.  in  diameter.  It  is  expected  that 
the  track  cables  will  not  recpiire  renewal  during  the 
removal  of  200,000,000  ft.  of  lumber. 

Com])ensation  of  length  for  temperature  changes  is 
pi'ovidcd  for  by  dividing  the  track  cables  into  five  sec- 
tions, one  end  of  which  is  ancliored  in  concrete  i)iers; 
the  other,  carried  over  rocking  arms,  is  held  in  proper 


PIG.    1.     DOUBLE    TENSION    TOWER    OF    CABLEWAY 


FIG.    2.    TYPICAL   ANGLE    STRUCTURE 

tension  by  means  of  a  weight  box.  Rigid  rails  set  in 
suitable  structures  provide  transition  from  one  section 
to  another. 

A  double  tension  tower  is  shown  in  Fig.  1.  The 
rigid  rails  and  clearway  for  loads,  as  well  as  the  tension 
chains  leading  from  cable  ends  to  the  weight  boxes,  are 
in  the  upper  story,  while  two  weight  boxes,  one  for  the 
loaded,  the  other  for  the  light  track,  are  in  the  lower 
story.  Cast  steel  is  used  for  the  tension  and  rocking 
arms  and  tension-system  sheaves.  Chilled-steel  idler 
sheaves  carry  the  traction  cable.  Guide  arms  assure 
proper  return   of  the  traction  cable  to  the  idlers. 

Compensating  Arms  Used  on  Vertical  Angles 
Sixty-five  structures  are  required  to  support  and 
control  the  cableway.  The  average  span  is  410  ft.  be- 
tween structures,  with  a  maximum  span  of  2810  ft. 
Three  packages  are  always  on  this  section.  Forty-eight 
of  the  structures  are  standard  towers,  ranging  in  height 
from  12  to  55  ft.  Compensation  for  vertical  angles  in 
the  track  cables  is  provided  by  a  short  piece  of  rigid 
track  mounted  on  a  pillow  block  rotating  about  a  tubular 
crossarm. 
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FIG.    3.    LOADING    TERMINAL   WITH    SPECIAL   ROOF 

Horizontal  angles  are  deflected  by  .si)ccial  angle  towers, 
of  which  there  are  two.  If  the  angle  is  small,  curved 
rail  structures,  of  which  tiiere  are  four,  are  used.  A 
typical  angle  structure  is  shown  in  Fig.  2.  Manganese 
rollers  guide  the  traction  cable  into  the  idlers.  Two 
double-bent  and  two  four-bent  structures  are  required 
for  spanning  the  larger  ravines. 

Tension  is  maintained  by  two  double-tension  structures 
(Fig.  1),  two  double  anchorage  structures  and  one  com- 
bination anchorage  and  tension  station.  Special  struc- 
tures are  built  for  the  terminals,  to  shelter  the  operating 
force  and  equipment  and  to  provide  suitable  tracks  for 
loading  and  unloading.  All  structures  are  designed  to 
permit  a  package  length  of  33  ft.  This  provision  resulted 
in  tlie  novel  roof  design,  shown  in  Fig.  3,  of  the  loading 
terminal.  The  overhang  covering  the  cable  service  tracks 
had  to  be  constructed  as  a  cantilever,  so  a  very  steep 
pitch  was  required  to  prevent  an  excessive  snow  load. 

As  the  discharge  terminal  of  the  cableway  is  890  ft. 
lower  than  the  loading  terminal,  computations  indicated 
that  not  only  would  the  cableway  operate  by  gravity, 
but  an  excess  of  13  hp.  would  require  absorption  by 
some  type  of  brake.  Similar  computations  indicated 
a  starting  torque  requiring  30  hp.  Operating  results 
have  proved  these  computations  reasonably  accurate, 
although  due  to  variations  of  slack  in  the  track  cable, 
excess  power  is  not  developed  continuously.  Instead, 
the  water-motor  set  installed  as  a  brake  really  acts  as 
a  governor,  in  irregular  and  frequent  cycles,  alternately 
absorbing  and  generating  power. 

The  main,  or  grip,  sheave  is  8  ft.  in  diameter  and 
turns  at  16.43  r.p.m.  It  is  fitted  with  a  hand-operated 
l)and  brake.  The  vertical  shaft  of  the  main  sheave  is 
connected  l)y  a  l)clt,  countershaft  and  bevel-gear  combina- 
tion to  the  control  unit.  This  consists  of  two  34-in.  Pelton 
water  motors,  rigidly  connected  in  o]iposition  by  a  solid 
coupling.  The  governing  is  accomplished  by  needle 
nozzles,  with  the  needles  actuated  by  direct-motion  oil- 
pressure  governors.  With  the  wlieels  connected  in 
opposition,  the  buckets  of  one  unit  face  in  the  opposite 
direction  to  those  on  the  oilier.  The  governors  are  so 
adjusted  that  when  the  cableway  slows  below  normal, 
water  is  admitted  to  the  driving  unit,  and  ]iower  is 
develo])e(l.  AVhen  the  speed  rises  above  normal,  water  is 
shut  olT  from  tlie  ])ower  wheel  and  admitted  into  the 
braking  wheel,  and  the  faces  of  the  buckets  (this  unit 
revolves  against  the  normal)  strike  against  tlie  jet,  the 
impact  absorbing  the  excess  power  of  the  cableway. 

Each  governor  is  supplied  with  oil  by  a  Pelton 
positive-displacement  pu'mp,  belt-driven  from  the  crowned 
face  of  the  coupling  between  the  water  motors.  Speed 
regulation  of  10%  (5%  cither  side  of  normal)  was 
guaranteed  and  has  been  ])erformed. 


Bridge  Pier  Girders  with  Beveled 
Bearing  Plates  on  Masonry 

The  now  main  spans  of  the  Union  TacMfic  R.R.  bridge 
over  the  Missouri  Piver  at  Omaha  rest  on  heavy  dis- 
tributing girders  extending  lengthwise  along  the  tops 
of  the  old  piers.  To  prevent  undesired  concentration  of 
the  reaction  pressure  near  the  ends  of  the  pier  masonry,  a 
special  form  of  bearing  cushion  was  placed  under  these 
girders. 

As  described  in  Engineering  Neivs  of  Jan.  18,  1917, 
p.  183,  the  four  spans  (846  ft.  3  in.  each,  c.  to  c.)  were 
erected  on  falsework  alongside  the  old  bridge  and  were 
rolled  into  place  when  the  old  spans  were  rolled  out.  The 
shoes  and  pier  girders  were  erected  as  part  of  the  new 
spans,  and  the  girders  formed  the  upper  roller  track. 
When  the   new   spans  were  in   place  on   the  piers,   the 
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DISTRIBUTING  GIRDERS,   WITH  TEMPORARY  JACKING 
ATTACHMENTS  ON  OMAHA  BRIDGE 

girders  were  again  utilized  as  means  for  applying  the  pres- 
sure of  jacks  to  lift  the  spans  while  removing  the  rollers, 
and  for  lowering  the  steel  work  to  bearing  on  the  ma- 
sonry piers  below. 

The  sketch  herewith  shows  one  of  these  girders,  and  in- 
dicates the  jacking  yoke  at  the  end  and  the  pier  bearing 
])late  on  the  masonry.  On  each  pier  are  two  girders,  one 
f(ir  each  span,  set  close  side  by  side.  Each  girder  is  made 
u.p  of  three  87-in.  plate-girder  ribs  341/^  ft.  long,  con- 
iKH'tcd  hy  transverse  vertical  diaphragms.  The  truss 
shoes  rest  on  it  by  a  3-in.  steel  slab  extending  over  all 
three  ribs.  The  jacking  yoke  is  pinned  to  end  exten- 
sions of  the  two  outer  ribs ;  a  strong  diaphragm  just  inside 
the  jack  pocket  transfers  the  load  of  the  center  rib  to 
them. 

The  bearing  plate  mider  each  end  of  each  girder  is  a 
%-in.  steel  plate  about  9  ft.  long,  Avide  enough  to  take  all 
three  ribs.  It  is  beveled  i/^  in.  in  thickness,  being  only 
%  in.  thick  at  its  outer  end.  A  sheet  of  lead  between 
plate  and  masonry  furnishes  a  cushion.  The  plate  being 
thicker  near  its  inner  edge,  the  load  on  the  nuisonry  is 
expected  to  distribute  in  such  a  way  as  to  have  its  max- 
imum intensity  at  this  edge. 

The  new  spans  Avere  erected  and  placed  by  the  Amer- 
ican Bridge  Co.,  under  the  general  direction  of  E.  E. 
Adams,  Consulting  Engineer,  T?.  L.  Huntley,  Chief  Engi- 
neer, and  W.  L.  Bravton.  Bridge  Engineer,  Union  Pa- 
cific P.P. 
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Building  Bridge   Piers  in  the  Mississippi  River 
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S)'.\(H'SIS — Pi'si  lilies  tin'  (iiiiiiiliiliuiis.  irilli  iiiii- 
slniclldii  iiirlliods  and  plaiil,  of  llir  iicir  ciinlilcvpr 

hrith/c  III    IhirliiH/hiii .    hiirn. 


\o  cxcjiMit  Mill  \\;is  iicccssiii'v  iit  I'icrs  Nos.  ."{  and  5, 
liiit  al  |ii('i'  No.  ;■>  ((  liaiincl  s|taii)  il-  was  roiiiul  iliat  the 
IxmI  of  the  rixcr  had  scoured  out  (hii'iii<f  hif^li  wat(;r. 
'This   was    rcphiccd   with    i'i|)ra|)  (tai-ried    well   out   hcyoiid 

'       the  |ii('i-.     The  crih  was  then  hmdcd  on   the  stone.     'I'his 

'I'hi'  new  highway  hrid^c  oNcr  the  Mississippi  K'ivcr  crih,  like  all  t  lie  otiiers  and  like  tlie  tuhuhii-  piers  e.xposed 
for  (he  Citizens  Hrid_<;(>  Co..  at  liuriin^ton.  Iowa,  has  a  lo  the  stron<i'  current  of  the  river  at  time  of  lii<,di  water, 
I'antilever  chaiHiel  span  of  ISO  ft.,  with  anchor-arm  spans  was  well  i)rotected  with  ri])rap.  Pier  No.  4  (ehaiuud 
ol'  :;i(){)  I't.  each.  There  nrv  live  concrete  piers,  and  some  span)  was  (irst  landed  in  position  on  the  bed  of  the 
views  herewith  show  different  staii'es  in  tlu'ir  const iiict ion.  rivci-,  and  the  sand  was  then  pumped  out  nntil  it  set- 
Three  of  the  piers  have  pile  foundations,  while  the  others      tied  to  the  proper  elevation. 

are  founded  on  rock.   The  y-eneraT  design  of  tlie  two  I'han-  \'ery   little  exeavation   was   necessary   for   any   of   the 

nel  ])iers  is  shown   in   Fi^-.    I.      i^^aeh  consists  of  a  pair      cylinder   piers,      it   was    found,   liowever,   that   the   sand 
of   riMnforced-coni'rete   pedestals,   panelled  on    thi-ee  sides       under   the   snrlace   at    the   iirst   tlii'ee   of   these   piers    (at 


Pig.   1  '  Fig.   2 

FIGS.  1  AND  2.     LAUNCHING  AND  HANDLING  PIER  CRIBS  FOR  NEW  MISSISSIPPI  RIVER  BRIDGE  AT  BURLINGTON,  IOWA 


and  connected  by  a  12-in.  curtain  wall,  or  diaphragm. 
The  two  piers  for  the  anchor  arms  are  similar;  but  one 
of  these  (N'o.  2)  is  on  rock,  as  is  the  adjacent  smaller 
pier  (Xo.  1)  for  the  west  approach  span.  The  rein- 
forcement is  of  structural  steel.  The  piers  for  the  east 
approach  (girder  and  deck-truss  spans)  are  pairs  of  steel 
cylinders  j^laced  over  foundation  piles  and  filled  Avith 
concrete.  The  two  cvlinders  are  connected  by  bracing, 
as  shown  in  Fig.  5. 

The  substructure  was  finished  Dec.  2,  1!)1(),  10  days 
ahead  of  any  serious  freezing  weather,  and  despite  the 
fact  that  the  long  and  almost  continuous  period  of  high 
water  (from  Jan.  10  to  July  1.  VMG)  prevented  doing 
any  work  in  the  river  early  in  the  season  without  in- 
curring unusual  expense  and  risk. 

Pier  Excavation 

The  excavation  for  the  west  pier.  No.  1  (founded  on 
solid  rock),  Avas  carried  on  by  the  ordinary  cofferdam 
process.  That  for  Pier  No.  2  (also  on  rock)  was  done 
with  a  li/2-yd.  clamshell  hucket,  a  larger  area  than  the 
size  of  the  crib  heing  cleared  off  so  that  it  could  be 
set  in  place  on  the  rock.  This  excavation  was  quite 
troublesome  on  account  of  having  no  orange-peel  bucket 
available  to  handle  the  boulders  and  loose  rock  over- 
lying the  solid  rock.  And  on  account  of  the  sand  washing 
in  from  the  upstream  side  it  was  necessary  to  handle 
quite  a  little  excess  material. 


the  shore  end  of  the  east  approach)  would  not  sustain 
the  weight  of  the  steel  shells.  It  was  therefore  neces- 
sary to  drive  four  piles  at  each  pair  of  tubes,  crosscap 
them  and  frame  up  under  the  top  strut  between  the 
tubes,  in  order  to  hold  them  in  position  until  the  con- 
crete could  be  run. 

The  cribs  and.  cofferdams  were  all  built  in  the  yard 
on  the  Iowa  (west)  shore.  The  cribs  vvere  built  and 
launched  from  ways,  after  which  they  ivere  towed  to 
their  proper  positions  or  tied  up  until  wanted.     Fig.  2 


♦Resident   Engineer,   Wisconsin   Bridge   and    Iron   Co.,   Bur- 
lington,  Iowa. 


FIG.  3.    TREMIE  CONCRETING  IN  CRIB  OF  PIER  4 
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shows  lliis  })art  ol'  the  work.  The  ends  and  sides  of  the 
cofferdams  were  framed  separately,  so  that  they. could  be 
used  over  again  where  size  permitted.  These  pai'ts  were 
launched  from  the  ways,  after  which  they  were  floated 
to  place  as  desired.     The  cofferdams  were  made  of  two 
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FIG.  4.    PIER  FOR  THE  CHANNEL  SPAN  OF  BURLINGTON 

BRIDGE 

Showing   the   structural   steel    reinforcement 

Top  of  Floor 


Enlarged    Plan    of 
Ups+ream    Cylinder 


FIG.    5. 
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CYLINDER  PIERS  FOR  THE   EAST  APPROACH 
OF  THE  BURLINGTON  BRIDGE 


thicknesses  of  1-in.  lumber  with  tar  j)aper  between.     The 
cribs  and  all  bracing  were  of  8x8-in.  p[m\ 

In  sinking  the  cribs,  boxes  were  built  on  lop  of  the 
cofferdams  at  each  end.  These  were  loaded  with  crushed 
stone,  which  was  afterward  used  for  concrete.  This  ar- 
rangement was  used  instead  of  the  stone  boxes  on  the 
sides,  as  shown  in  Fig.  4,  The  joint  between  the  crib 
and  the  cofferdam  was  made  tight  by  calking  with  oak- 
um.    In  each  case,  hoMcver,  the  material   worked  loose 


FIG.  6.    SETTING  PIER  FORMS  IN  LARGE  SECTIONS 

and  the  joint  opened,  so  that  it  was  necessary  for  a 
(liver  to  go  over  the  calking  and  stop  the  leaks  Avhen  the 
j)umping  was  stai'ted.  All  the  pumping  was  done  with 
an  8-in.  centrifugal  pump,  which  was  of  more  than  suffi- 
cient capacity. 

Each  crib  was  held  in  position  by  a  cluster  of  four 
piles  about  10  ft.  above  and  below  it,  from  which  cables 
were  fastened  to  the  four  corners.  The  piles  were  then 
driven  inside  the  crib,  before  it  was  sunk.  The  cribs 
floated  about  3  ft.  al)0ve  the  surface  of  the  water,  and 
after  being  securely  fastened  they  were  used  to  lay  off 
the  spacing  for  the  piles.  By  this  means  the  pile  driv- 
ing could  be  done  very  accurately;  and  although  some 
of  the  piles  were  followed  below  the  surface  of  the  water 
and  skewed  off  under  the  crossbracing,  no  great  difficulty 
was  experienced  from  this  cause  when  the  cribs  were  sunk. 
It  was  found  that  the  cribs,  when  landed  on  the  bottom. 
were  practically  in  their  correct  positions. 

Drivixg  Foundation  Piles 
I'he  ])iles  were  of  timber,  35  to  40  ft.  long.  The  pene- 
tration varied  from  aljout  15  to  30  ft.  They  were  all 
driven  to  sustain  a  load  of  15  tons  each,  according  to 
the  Eiifjineerinf/  Xrirs  formula,  although  some  of  them 
brought  up  very  hai'd  and  were  driven  practically  to  re- 
fusal. The  sand  varies  from  8  to  10  ft.  deep  and  is 
underlain  with  a  blue  shale,  or  hardpan,  which  is  directly 
on  the  rock.  All  the  piles  were  driven  well  into  the 
shale.  A  Vulcan  special  steam  hammer,  having  a  stroke 
of  36  in.  and  striking  parts  weighing  3000  lb.,  was  used 
to  do  the  driving.  This  hammer  was  fitted  in  a  steel 
frame,  so  that  piles  could  be  driven  about  4  ft.  below  the 
ends  of  the  leads  without  using  a  follower. 

The  pile  driving  for  the  tubular  piers  was  all  done  be- 
fore the  tubes  were  set  in  position ;  and  although  some 
of  these  piles  were  driven  down  l)y  a  follower  to  the  cut- 
off level  below  the  surface  of  the  water,  veiw  little  trouble 
was  experienced  in  placing  the  steel  tubes   in  position. 
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FIG.    7. 


STRUCTURAL-STEEL    REINFORCEMENT    OF 
CHANNEL   PIERS 


A  good  (leal  of  triangulatioii  work  was  uoccvssarv,  however, 
and  care  \\as  exorcised  to  check  up  the  centers  as  the 
driving  was  carried  on. 

All  the  concrete  helow  water  in  the  tubular  piers,  and 
in  the  main  piers  to  within  G  ft.  of  low-water  mark,  was 
run  through  10-in.  tremies  of  No.  IG  galvanized  iron 
(Fig.  3).  These  were  15  to  30  ft.  long.  When  first 
used,  they  were  suspended  from  the  boom  of  the  hoist- 
ing tower  by  a  line  running  direct  to  the  drum  of  the 
hoisting  engine.  Later  it  was  found  that  this  direct 
connection  was  unsatisfactory  ;  and  a  pair  of  double  blocks 
was  put  in,  in  order  to  keep  better  control  of  the  eleva- 
tion of  the  treniie,  which  had  to  be  gently  raised  from 
time  to  time  and  at  the  same  time  not  raised  so  far  as 
to  allow  all  the  concrete  to  run  out  of  it. 

It  was  sometimes  difficult  to  keep  the  tremie  full  of 
concrete  and  not-  run  it  over,  but  with  the  exercise  of 
care  and  by  tapping  the  side  of  the  tremie  this  difficulty 
was  soon  overcome.  The  concrete  deposited  under  water 
was  a  1:2:4  mixture,  that  al)ove  water  a  1 :  21/2 :  •'>.  The 
forms    were   of    1-in.   lumber,   with   3i/^xG-in.    studding 


lied  ai  ross  with  .\o.  10  annealed  wire,  which  was  kept 
tighl  by  using  eye-boils.  These  holts  were  placed  be- 
tween two  ;n/,\(!-in.  wales  spaced  about  5  ft.  c.  to  c.  As 
piers  Xos.  .3  and  I,  and  Nos.  2  and  /i  were  alike,  the 
I'ornis  weic   used   over  again. 

( V)\ si'KTM ■  r I ( ) \    K(jr I VM entt 

.\  20-ton  drowning  locomotive  ci'aiie  with  a  ')()-\'i.  Ijooim 
was  used  for  handling  the  crihs  and  coU'erilani,  for  set- 
ting up  and  taking  olf  the  I'oi'nis  ami  I'oi-  setting  up 
the  pier  plates  and  the  sti'uctural  reinrorciiig.  This  hoist 
was  mminie(l  on  a  track,  in  the  center  of  a  scow  2lxS() 
ft.  It  was  litled  with  (iO-rt.  leads  having  a  21-ft.  reacli 
ami  was  \i^v(\  for  all  llu;  ])ile  di'iving.  When  handling 
I  he  ciihs  and  .setting  up  the  coU'erdams,  an  additional 
deiri.k  scow  having  a  50-1'!.  boom  was  necessai'v. 

The  conci-ele  scow.  ]!i.\l()0  ft.,  was  fitted  with  a  20- 
lip.  double-drum  Lidgerwood  hoisting  engine,  a  .\o.  12 
Smith  mixer  and  an  80-ft.  Tnsley  tower.  The  material 
was  all  deli\ered  on  separate  scows,  of  which  thei'e  were 
two  20x110  ft.,  two  16x60  ft.  and  one  18x110  ft.  The 
mateiial  was  Avheeled  from  these  scows  to  the  mixei". 

The  Wisconsin  Bridge  and  Iron  Co.,  of  Milwaukee, 
Wis.,  is  in  charge  of  the  design  and  construction,  and 
the  writer  is  resident  engineer  for  the  company.  The 
contractor  for  the  substructure  is  Adoljih  Green,  Green 
Bay,  Wis. 

Worcester's  35-Year  Grapple  with   the 
Sewage-Disposal  Problem 

By  W.  L.  Butcher* 

Recent  agitation  to  compel  Worcester,  Mass.,  to  dis- 
charge a  more  highly  treated  sewage  effluent  into  the 
Blackstone  Eiver  (Engineering  News,  Feb.  1,  1917,  p. 
213)  suggests  a  review  of  the  history  of  sewage  disposal 
in  Worcester  for  the  past  35  yr. 

About  1881  the  condition  of  the  Blackstone  River  be- 
came such  as  to  lead  to  a  report  by  the  State  Board  of 
Health,  Charity  and  Lunacy,  which  recommended  down- 
ward filtration  through  sand. 

In  1884  the  city  engineer  visited  Europe.  In  1886, 
acting  under  an  order  by  the  City  Coitncil,  the  city  engi- 
neer made  a  report  recommending  chemical  precipitation. 
Definite  steps  were  taken  soon  afterw^ard,  because  of  an 
act  of  the  legislature  in  1886  directing  the  city  "to  re- 
move from  its  sewage  .  .  .  the  offensive  and  polluting 
properties  and  substances  therein,  so  that  after  its  dis- 
charge into  said  river  ...  it  shall  not  create  a 
nuisance  or  endanger  the  public  health."  Four  years 
Avere  allowed  for  the  completion  of  the  w^orks. 

Land  was  purchased,  and  the  construction  of  an  inter- 
cepting sewer  was  started  before  a  final  decision  was  made 
as  to  the  method  of  treatment  to  be  adopted.  In  1 889  the 
construction  of  a  series  of  settling  tanks  was  started  and 
pro\ision  made  for  caring  for  the  sludge,  the  adoption  of 
further  methods  of  treatment  still  being  held  in  abey- 
ance. In  1890  the  method  of  chemical  precipitation,  then 
so  common  in  Europe,  was  definitely  adopted,  and  the 
necessary  works  for  treating  the  sewage  were  put  into 
operation  on  June  25  of  that  year. 

The  plant  as  first  constructed  had  a  nominal  capacity 
of  4.500.000  gal.   per  day  and  was   inadequate  for  the 


FIG.    8.    FINISHED   CHANNEL   PIER 


♦Sanitary  Engineer,   14  Beacon  St.,  Boston,  Mass. 
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treatnient  of  the  entire  sc\va<i"e  of  the  city,  heeaiuse  the 
sewage  was  mingled  with  a  hirge  hrooiv,  the  average  com- 
bined flow  being  from  13,000,000  to  15.000.000  gal.  per 
day.  The  eity  therefore  began  the  enlargement  of  the 
plant  in  1892,  completing  it  in  189;j. 

Wliile  the  enlargement  of  the  plant  made  it  possible  to 
treat  all  the  sewage  during  dry  weather,  the  large  quanti- 
ties of  brook  and  storm  water  tributary  to  the  sewer  sys- 
tem, together  with  the  growth  of  the  city,  so  increased  tlie 
flow  in  times  of  wet  weather  tbat  there  were  frequent 
storm  overflows  of  mingled  sewage  and  rain  water. 
Furthermore,  although  the  process  adopted  was  capable  of 
removing  nearly  all  the  suspended  matter,  it  coidd  not 
greatly  reduce  the  dissolved  organic  matter.  In  1895  a 
suit  was  brought  against  the  city  to  secure  a  more  com- 
plete enforcement  of  the  provisions  of  the  mandatory 
statute  of  1886. 

The  result  of  this  litigation  was  the  amplification  of  the 
treatment  plant  and  the  construction  of  the  "separating 
system,"  This  system  includes  intercepting  sewers  by 
means  of  which  the  sewage  can  be  collected  before  its  dis- 
charge into  the  large  brook  previously  mentioned,  and  the 
separation  of  sewage  and  also  storm  water  in  a  substan- 
tial portion  of  the  city. 

In  1896  a  thorough  investigation  of  methods  of  dewa- 
tering  sludge  was  undertaken,  including  many  experi- 
ments with  a  large  filter  press,  to  determine  the  practic- 
ability of  this  machine  for  dewatering  the  sludge  that  had 
previously  been  disposed  of  by  running  it  out  into  sludge 
lagoons,  allowing  it  to  dry  and  idtimately  hauling  it  to 
adjacent  farms,  at  the  expense  sometimes  of  the  city  and 
at  others  of  the  farmers.  As  a  result  of  these  tests  a 
plant  for  dewatering  the  sludge  by  means  of  filter  presses 
was  built  and  was  put  into  use  in  1898. 

After  prolonged  experiments  with  small  sand  filters  to 
determine  their  efficiency  under  conditions  encountered  at 
Worcester  the  city  began  the  construction  of  sand  filter 
beds  in  1898,  to  supplement  the  chemical  treatment.  Tlie 
area  of  these  filters  was  increased  gradually  until  in  1915 
it  amounted  to  72.6  acres. 

Legally  the  city  has  occupied  a  unique  position  with 
respect  to  the  sewage-disposal  problem,  because  the  origi- 
nal statute  of  1886  was  mandatory  and  provided  that 
"the  Supreme  Judicial  Court  .  .  .  shall  have  juris- 
diction in  equity  to  enforce  the  provisions  of  this  act,  by 
injunction  or  by  any  other  appropriate  remedy.  .  .  ." 
In  response  to  the  action  brought  against  the  city  in  1895 
the  court  ordered  the  city  "  .  .  .  effectually  to  remove 
from  its  sewage  .  .  .  the  offensive  aitd  polluting  ])rop- 
erties  and  substances  therein,  so  that  after  its  discharge 
.  .  .  it  shall  not  create  a  nuisance  or  endanger  the 
public  health,  and  the  respondent  shall  proceed  with  due 
diligence  in  obeying  this  decree." 

The  city  has  made  extensive  enlargement  of  the  sew- 
age-treatment ])lant,  in  addition  to  the  construction  of  the 
"separating  system,"  in  pursuance  of  this  order.  It  has 
been  maintained  with  much  confidence,  by  the  city,  that 
the  original  statute  removes  it  from  the  jurisdiction  of  the 
State  Department  of  Health  and  that  it  is  acting  directly 
imder  the  jurisdiction  of  the  court  and  that  proceedings 
against  it  must  be  made  through  the  court  or  by  special 
legislation  supplementary  to  the  mandatory  act  of  1886. 

From  the  beginning  of  the  operation  of  the  chemical- 
treatment  plant,  continuous  experimental  work  has  been 
carried  out,  chiefly  upon  a  very  large  scale,  to  determine 


the  pi'actical  results  of  the  methods  in  use  for  the  treat- 
ment of  tlie  city's  sewage,  and  of  all  other  methods  which 
have  been  pi'ojjosed  from  time  to  time  and  which  seemed 
to  give  sufficient  promise  to  warrant  thorougli  investiga- 
tion. About  ibe  year  1900,  when  so  much  attention  was 
being  given  to  septic-tank  treatment,  one  of  the  large  set- 
tling tanks  was  converted  into  an  open  septic  tank,  a 
large  portion  of  the  sewage  subsequently  to  be  filtered  ])e- 
ing  passed  through  this  tank,  which  was  continued  in 
l)ractical  as  well  as  experimental  use  for  several  years. 
The  results  of  these  experiments,  as  well  as  numerous 
others  made  upon  a  similar  scale,  failed  to  give  sufficient 
promise  to  warrant  the  adoption  of  this  niethod. 

In  1904,  experiments  were  l)egun  with  contact  beds, 
which  demonstrated  that  this  process  is  capable  of  effec- 
tively treating  the  Worcester  sewage.  The  results,  how- 
e\er,  were  not  sufficiently  encouraging  to  warrant  its 
adoption. 

In  1906  the  contact  beds  were  replaced  by  trickling 
filters  of  somewhat  larger  size,  built  of  broken  stone. 
These  filters  demonstrated  their  capability  of  producing  a 
satisfactory  effluent  and  of  being  entirely  practicable  for 
use  under  the  conditions  existing  at  Worcester.  Begin- 
ning in  July,  1911,  the  sewage  applied  to  them  was 
first  passed  through  an  experimental  Imhoff  tank.  The 
experiments  with  the  trickling  filters  and  the  Imhoff' 
tanks  were  among  the  most  exhaustive  of  any  that  have 
been  carried  out  in  this  country  and  included  studies  of 
distribution  by  various  kinds  of  nozzles,  leading  to  tlie  de- 
velonment  of  the  Worcester  nozzle.  An  exhaustive  report 
was  made  in  1912,  covering  these  experiments  and  pre- 
senting the  following  conclusion : 

The  cost  of  operation  of  Imhoff  tanks  and  sprinkler  filters, 
per  million  gallons  of  sewage  treated,  would  be  very  much 
less  than  the  cost  of  operation  of  chemical  precipitation  or 
sand  filtration  as  carried  on  at  Worcester. 

The  results  of  these  investigations  are  of  great  local 
value  because  of  the  necessity  of  soon  adojiting  some  of  the 
more  modern  methods  of  sewage  treatment,  as  the  avail- 
able land  suitable  for  the  extension  of  the  sand  filters 
already  is  limited  in  area. 

The  Worcester  sewage-disposal  ])roblem  has  just  come 
to  the  front  again  through  furtlier  agitation  by  residents 
of  the  Blackstone  River  Valley  ])elow  the  city,  who  are  at- 
tempting to  secure  legislative  action  requiring  a  more 
effective  treatment  of  the  sewage.  The  State  Department 
of  Health  has  filed  a  report  recommending  legislative 
action. 

Before  deciding  upon  a  definite  procedure,  however,  the 
city  desires  to  conduct  experiments  with  the  activated- 
sludge  process,  which  has  been  developed  since  the  ex- 
perimental work  previously  described  was  completed. 

The  original  works  were  planned  and  constructed  under 
the  direction  of  the  late  Charles  A.  Allen,  city  engineer, 
who  called  in  consultation  the  late.Dr.' Leonard  P.  Kin- 
nicutt,  of  the  Worcester  Polytechnic  Institute,  to  advise 
upon  the  chemical  phases  of  the  .problem.  '  The  exten- 
sion to  the  original  plant  was  built  in  1892  and  1893 
under  the  immediate  direction  of  Frederick  A.  McClure, 
who  has  been  city  engineer  from  1892  to  date.  Certain 
of  the  information  contained  in  this  article  has  been  fur- 
nished l)y  Harrison  P.  Eddy,  now  of  Boston,  who  had  im- 
mediate charge  of  the  Worcester  sewage-works  for  about 
15  yr.  and  who  was  responsible  for  developments  until 
1907.  He  was  succeeded  by  Matthew  Gault,  who  has  also 
kindiv  reviewed  this  article, 
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Building  360  Miles  of  Roads  with 
County  Day  Labor 

lU-  .1.    S.    I'.IJKIIIT.  .hi.* 

San  IJcrimnlino  Counly,  Ciililnniiii,  coiilainiii^''  ap- 
proximately 22,000  s(|.mi.,  is  piohahly  tlio  lar;^ost  county 
in  tlio  T^nitcd  Slates.  It  has  an  assessed  valuation  of 
about  $(iO,000,000.  Tn  October,  li)ll,  road  l)on(ls  to 
tlie  anionnt  of  $1,750,000  were  voted.  This  sum  was 
subseqnently  increased  to  $1. Si;?. 000  by  the  preinimu 
received  on  the  sale  of  tlie  bonds.  Funds  were  thus 
]u'ovided  for  the  improvement  of  S7l/>  mi.  of  road  with 
concrete  ]iavement.  100  mi.  with  macadam  pavement,  and 
i'or  170  mi.  of  oiled  (u-  _<iradcd  desert  road. 

This  work  was  under  the  direction  of  a  commission 
of  three  members  appointed  by  the  snpervisors  of  the 
county  ]-»rior  to  the  bond  election.  As  soon  as  the  bonds 
were  approved  by  the  voters,  the  snpervisors  made  an 
appropriation  from  the  general  funds  of  the  county  for 
preliminary  surveying,  and  plans  and  specifications  were 


llaviug  llireo  separate  sources  of  sniyjply  ])roved 
fortunate,  iu'cause  of  breakdowns  and  car  sliortages. 
One  phint  was  able  to  furnish  10  cars  of  cruslied  rock 
])er  (lav.  'The  eemeul  coulract  was  awarded  to  one 
coinpanw  hnl  this  company  bad  connections  with  four 
railway  lines  without  switching  charges. 

liids  were  received  on  all  necessary  small  tools,  plows, 
scra])ers,  graders,  wagons,  unloading  chutes,  pi])c,  mixers 
and  rollers.  Most  of  the  time  additional  e(|ui|tment 
was  I'cnted  ;  and  this  practice  was  generally  found  as 
(H'onomical  as  to  jiurchase,  when  depreciation  charges 
were  considered.  These  preliminary  ste])s  cmabled  the 
highway  conniiission  to  organize  its  first  constru(;tion 
crew  two  weeks  after  the  money  was  deposited  in  the 
county  treasury. 

Roads  Constuuctkd  wriii  County  Day  Labor 

The  reason  for  adopting  the  day-labor  plan  over  the 
contract  system  of  construction  was  the  result  of  preelec- 
tion ])romises.  The  promise  had  been  made  to  local 
laborers  and  teamsters  that,  if  the  work  could  be  done 
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prepared  for  30  mi.  of  road.  The  bond  money  was  not 
deposited  wdth  the  county  treasurer  until  Apr.  1,  1915. 

The  specifications  called  for  a  1:2:4  concrete  pave- 
ment 16  ft.  wide  and  5  in.  thick,  with  an  asphaltic 
oil  top.  Contrary  to  the  usual  California  practice, 
expansion  joints  were  provided  (30  to  75  ft.  apart). 
The  specifications  for  the  macadam  road  stipulated  one 
course  of  crusher-run  rock  with  an  asphaltic  oiled  wear- 
i]ig  surface,  totaling  Ifi  ft.  wide  and  5  in.  thick. 

^Miile  the  preliminary  survey  and  preparation  of  the 
specifications  were  in  progress,  the  commission  advertised 
for  bids  on  rock,  sand,  cement,  and  rock  machinery. 
Each  bidder  on  rock  submitted  a  sample  for  testing; 
and  because  of  the  variation  of  weight  in  different 
available  rocks,  the  bids  were  received  on  a  cubic-yard 
basis.  In  allotting  the  contracts  for  rock,  the  roads  were 
divided  into  independent  sections  controlled  by  the  near- 
est railroad  delivery  point,  which  determined  the  freight 
rate  and  wagon  haul.  This  resulted  in  the  contracts 
being  divided  among  three  firms.  One  rock  accepted 
weighed  2430  lb.  to  the  cubic  yard,  another  2650  and 
a  third  3000  lb. 


♦Engineer,    San    Bernardino    County    HiRhwav    Commi.ssion, 
San   Bernardino,    Calif. 


by  day  lal)or  at  or  near  the  same  cost  as  under  the 
contract  system,  one  or  more  day-laborer  crews  would  be 
organized. 

To  test  the  economy  of  this  method,  bids  were  called 
for  on  15  mi.  of  road,  and  three  crews  on  the  day-labor 
plan  were  employed  on  15  mi.  of  similar  road.  When 
the  bids  were  received,  they  were  higher  than  expected, 
and  only  3^^  mi.  of  the  15  were  done  by  contract.  The 
cost  of  the  work  then  under  way  by  the  county  crews 
indicated  that  the  day-labor  plan  could  be  made  as  eco- 
nomical as  the  contract  system. 

The  commission  then  decided  to  do  the  remainder  of 
the  work  by  day  labor.  By  following  this  plan  the  general 
business  of  the  county  was  stimulated,  giving  the  idle 
population  work  during  quiet  times.  Of  the  $1,813,000 
expended,  it  is  estimated  that  at  least  $1,513,000  passed 
directly  into  the  hands  of  San  Bernardino  County 
citizens  and  corporations. 

In  the  organization  of  the  construction  crews  it  was 
found  necessary  to  maintain  camps  for  the  crews  on 
the  mountain  and  desert  roads  only.  In  the  valleys 
the  jitneys  proved  a  flexible  transportation  system  for 
the  employees.  It  was  generally  possible  to  get  plenty 
of  teams  within  two  miles  of  the  work. 
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CARR'S  MECHANICAT^  TAMPER,  USED  FOR  FIN- 
ISHING  10  MILES  OF   CONCRETE  ROAD 


The  rock  and  cement  were  hauled  hy  teams  or  trucks, 
depending  upon  the  lowest  bid  per  cubic  yard.  The 
unloading  was  generally  let  by  contract  with  "the  carload 
as  the  unit. 

CONCUETE-KOAU   CoNSTliU("TION 

The  organization  of  a  concrete-i)avement  crew  was 
as  follows :  One  superintendent  and  timekeeper,  one 
grading  foreman,  one  form  setter,  one  concrete  foreman, 
one  mixer  operator,  one  roller  operator,  two  pumpmen, 
25  to  40  laborers.  Teams  were  required  approximately 
as  follows  •  Four  "4-up"  Fresno  teams,  one  "4-up" 
plow  team. 

In  curing  the  concrete  it  was  found  best  in  summer 
to  cover  it  first  Avitli  about  3  in.  of  earth.  This  covering 
was  kept  wet  for  two  weeks.  The  traffic  was  then  turned 
on  for  another  two  weeks,  after  which  about  2  in.  of  the 
covering  was  removed  by  a  road  grader.  The  remaining 
inch  of  covering  was  left  on  indefinitely  until  ])lown 
away  by  the  wind.  This  gradually  exposed  the  concrete 
to  the  hot  sun,  but  allowed  it  to  dry  out  slowly.  Where- 
ever  this  method  was  followed,  no  troul)le  was  experienced 
with  the  pavement  buckling. 

The  method  of  not  covering  tlie  j^avement,  l)ut  making 
small  dikes  around  limited  areas  and  kee})ing  the  surface 
constantly  submerged  with  water,  is  not  good  practice 
in  Southern  California  in  hot  weather,  for  the  top  •j'^ 
in.  of  the  concrete  takes  on  a  chalky  appearance. 

A  Carr's  mechanical  tamper  was  used  for  surfacing 
about  10  mi.  of  the  concrete  road.  This  machine  was 
one  of  the  first  put  out  hy  Mr.  Carr,  and  his  later 
machines  are  much  improved.  This  method  gives  a  good 
dense  concrete  and  makes  a  superior  finish  in  com])arison 
to  hand  tamping.  It  is  advisable  to  employ  a  first-class 
operator  to  manage  the  machine,  as  most  of  tlie  dilli- 
culties  experienced  came  from  inefficient  operators. 

The  asphaltic-oil  top  was  handled  by  a  separate  crew, 
for  it  was  best  to  turn  the  traffic  on  the  concrete;  for 
several  months  and  thus  grind  off  the  laitance  before 
applying  the  top.  The  concrete  was  given  two  oil  coats 
of  0.25  gal.  per  sq.yd.  each. 

Macadam-Road   Construction 

The  macadam  construction  work  was  organized  under 
a  superintendent  who  had  supervision  over  three  or  four 
crews  on  separate  roads.  Each  crew  had  a  foreman 
to  attend  to  the  subgrade,  rolling  and  a])])lying  the 
screenings.     The  superintendent  generally  had  only  one 


grading  crew,  which  he  moved  from  one  road  to  another 
as  circumstances  would  permit.  Wherever  there  was  any 
considerable  quantity  of  grading,  this  work  was  done  in 
nd\ance,  to  allow  tlie  infrequent  rains  to  assist  in  the 
settlement  of  the  material. 

The  rollers  were  worked  to  their  full  capacity  by 
equipping  them  with  headlights  and  working  them  three 
(S-lir.  shifts.  "Prest-o-lites"  were  used  on  tlie  steam 
rollers,  and  the  gasoline-engine-operated  rollers  were 
l)rovided  with  electric  headlights.  The  current  was 
generated  by  belting  a  Ford  magneto  to  the  flywheels. 
These  gave  a  very  bright  steady  light,  the  flywbeels 
having  a  fairly  constant  speed.  A  roller  thus  equipped 
is  shown  in  Fig.  3.  A  spotlight  was  riveted  to  the  frame 
of  the  steering  roll  and  was  thus  automatically  adjusted 
to  the  road. 

The  construction  crews  attended  to  giving  the  macadam 
])avement  the  first  coat  of  oil  before  it  was  opened  for 
traffic.  Two  coats  were  put  on,  ranging  from  0.4  to 
0.5  gal.  per  sq.yd.  The  oil  used  on  both  concrete  and 
macadam  was  90%  asphaltic  oil,  heated  to  400°  F.  and 
applied  by  a  motor-truck  distributor  under  a  pressure 
of  30  lb.  per  sq.in.  The  state  oil-heating  plant  at 
Etiwanda,  San  Bernardino  County,  was  used  by  the 
commission.  This  is  an  uptodate  plant  in  every  detail, 
and  the  oil  was  heated  for  from  1  to  4c.  per  bbl.,  accord- 
ing to  the  amount  the  truck  could  handle.  The  oiling 
is  costing  to  date  from  $300  to  $400  per  mi.  per  coat, 
depending  upon  the  cost  of  sand  and  screenings. 

Promoting  Efficiency — Bonuses  for 
Concrete  ^Ien,   Etc. 

Efficiency  was  promoted  and  dead  timber  removed 
from  the  organization  by  careful  daily-cost  comparison. 
An  efficiency  engineer  was  employed  for  the  first  three 
months.  The  timekeeper  reported  to  him  daily,  and 
each  month  a  careful  comparison  of  unit  cost  on  similar 
classes  of  work  was  made.  Proper  cost  standards  were 
soon  established;  and  if  any  foreman  exceeded  the  limit, 
he  was  given  a  chance  to  explain,  generally  followed 
with  his  time. 


FIG.  3.    ROAD  ROLLER  EQUIPPED  FOR  NIGHT  WORK 
A  is  a  Ford  automoljile  magneto;  B  i§  spotUght  on  roller  yoKe 
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Tho  commission  lias  ('in])]oyo(l  as  nuiny  as    10  siijii'i- 
iutcMuli'iits    at    one    time,    each    with    froiii    one    lo    four 
iicws  iiiidcr  his  cliai'.m'.      if  jxirlions  of  llic  county   liad 
lici'ii    lU'uK'ilt'd   and    flic  opcrat  inns   l)uiicli('<l,    live   sii|H'r- 
iiitriidciits  tould   iia\i'  handled   the  work. 

KurtluT  to  promote  cllicicncy,  a  hoinis  was  paid  to 
tlu'  concrete  crews;  hut  they  were  not  permitted  to  do 
o\cr  a  icitain  amount  |>cr  day,  and  the  t'oreman  and 
mixer  oi)crator  \V(M(>  not  allowed  to  participate*  in  the 
honus.  'riicsr  last  two  wcr(>  omitted  in  ordei'  that  ilie 
work  would  not  he  im|)roperly  done  in  order  to  earn 
n  honns. 

The  best  organized  crew,  in  good  weather  with  no 
machinery  breakdowns,  could  complete  2  mi.  of  concrete 
base  per  month.  The  macadam  crews,  when  working 
with  lime  rock,  conld  also  complete  2  mi.  per  month. 

Savings  coidd  probably  have  been  made  if  small 
portable  sand-washing  and  gravel-screenings  plants  had 
been  used  from  the  start.  A  smaller  number  of  crows 
wonld  probably  have  been  more  etlicient;  but  in  public 
work  each  community  had  to  be  considered,  and  none 
wanted  to  be  left  until  the  last. 

The  completed  roads  have  cost  the  county  from  $8H00 
to  $12,000  per  mi.  for  concrete,  and  $5000  to  $10,000 
per  mi.  for  macadam.  The  work  has  not  been  completed 
as  soon  as  expected,  because  it  was  found  economical 
to  crush  with  ])ortable  crushers  some  of  the  rock  from 
field  stone  on  a  stretch  of  about  1.2  mi.  This  crushing 
was  done  by  contract.  Otherwise  the  1871/2  mi.  of  road, 
outside  of  the  oiling,  which  is  held  back  for  hot  weather, 
would  have  been  completed  in  IG  instead  of  19  months. 
Low  Hauling  Costs — Officials 

The  greatest  saving  was  made  on  hauling  of  material. 
At  the  outset  a  trucking  firm  made  a  very  low  bid 
per  ton-mile,  as  follows:  Up  to  and  including  1  mi., 
18c.  per  ton;  n/o  mi-,  24c.;  2  mi.,  31c.;  21/2  mi.,  371/20.; 
3  mi.,  431/^c. ;  31/^  mi.,  49c. ;  4  mi.,  54c. ;  41/2  mi.,  60c. ; 
5  mi.,  65c. ;  51/0  mi.,  69c. ;  6  mi.,  75c. ;  6I/2  mi.,  80c. ;  7 
mi.,  86c. ;  7I/2  mi.,  90c. ;  8  mi.,  96c.  per  ton. 

The  firm  that  took  the  contract  at  these  prices  could 
not  handle  all  the  hauling,  but  local  teamsters  attempted 
a  large  part  at  the  same  price.  In  some  instances  the 
price  had  to  be  raised  to  keep  the  material  moving.  The 
transportation  of  4000  tons  on  an  average  haul  of  8  mi. 
for  75c.  per  ton  Avas  the  cheapest  hauling.  This  work 
was  done  with  teams,  and  the  route  was  over  a  new 
concrete  pavement  that  had  an  average  downgrade  of 
11/^%,  though  two  short  hills  had  to  be  climbed.  A 
"4-up"  team  handled  a  train  of  five  3-cu.yd.  wagons. 
The  teamster  used  a  pinch  bar  to  help  the  team  start 
the  load.  The  average  cost  of  hauling  has  been  found 
not  to  exceed  20c.  per  ton-mile. 

San  Bernardino  County  was  fortunate  in  having  three 
exceptional  men  to  look  after  the  general  details  of 
the  work:  J.  B.  Gill,  former  Lieutenant-Governor  of 
the  State  of  Illinois,  was  chairman  of  the  commission; 
George  Hinckley,  an  able  engineer  and  city  manager  of 
Redlands,  Calif.,  represented  that  community  on  the 
commission;  and  W.  A.  Freemire,  a  banker,  the  third 
member,  represented  the  western  portion  of  the  county. 
The  author  was  chief  engineer  and  had  active  charge 
of  all  the  operations  of  the  commission.  The  members 
of  the  commission  were  subject  to  many  annoying  details 
in  allowing  claims,  from  which  they  would  have  been  free 
if  the  contract  system  had  been  adopted. 


Slnkiiijr  (,()ncrete  Cylinders  Under  a 
Philippine  Bridge 

The  road  and  bridge  system  of  Tayahas  I'rovincc.  P.  L, 
was  badly  damaged  by  a  typhoon  a  little  o\('r  a  year  ago, 
and  has  sinc(!  been  returned  nearly  to  norniid.  The  rc- 
cuiisl ruction  of  the  Dumacaa  bridge — one  of  tlu;  larger 
structures  wrecked — has  several  noteworthy  features, 
which  arc  described  by  A.  T.  Sylvester,  district  engineer, 
in  the  Quart erlij  livllclin  of  the  IJureau  of  Public  Works. 

The  main  s])an  of  the  Dumacaa  bridge  is  a  100-ft.  steel 
through  bowstring  truss,  'i'here  is  also  a  20-ft.  rein- 
forced-concrete  span.  The  floor  sui'Cacc  is  concrete.  The 
er.st  abutment  was  on  rock  and  was  undisturbed,  but  the 
])ier  and  west  abutment,  founded  on  sand  and  gravel,  were 
un(lermin(>d. 

The  reconstruction  i)lans  called  for  a  new  pier  arul  a 
new  abutment — each  carried  on  two  concrete  cylinders, 
The  original  su])crstructure  was  put  back  in  place,  but  26 
ft.  west  of  its  former  ])osition,  on  the  old  center-line,  and 
about  6  ft.  higher  than  the  old  elevation.  The  east  abut- 
ment was  carried  up  to  the  required  height. 

Two  sets  of  forms  were  made  for  the  reinforced-con- 
crete  cylinders — which  were  precast — one  13  ft.  long  and 
the  other  10  ft.,  2x4-  and  2x6-in.  lauam  lumber  being 
used.  The  outside  form  had  a  batter  of  1 :  120  to  re- 
duce friction,  which  necessitated  splitting  all  the  staves. 
The  outside  form  was  built  in  two  pieces,  the  inside  one 
in  four  to  facilitate  removal.  The  cutting  edge,  shod  with 
a  small  angle  iron,  had  an  inside  bevel  of  60°  from  the 
edge  of  the  angle  to  the  full  8-in.  thickness  of  the  cyl- 
inder. First,  the  inside  form  was  erected,  then  the  rein- 
forcing steel  and  the  outside  form,  following  which  the 
concrete  Avas  poured. 

The  cylinders  Ave  re  alloAved  to  set  for  21  days,  being 
kept  thoroughly  wet  doAvn  during  that  period.  A  longer 
time  could  not  be  allowed,  OAving  to  the  necessity  for  get- 
ting the  Avork  done  before  flood  time.  The  tAvo  pier 
cylinders  were  rolled  into  the  river  and  dragged  into  po- 
sition by  a  hoisting  engine,  being  spotted  by  tAvo  5-ton 
hand  differential  hoists.  Eock  was  encountered  at  once, 
and  the  entire  excavation  in  these  cylinders  Avas  in  rock, 
Avhich  was  loosened  by  chisels,  loaded  l^y  divers  (with 
lielmet  only)  into  buckets  and  hoisted  out.  There  were 
two  of  these  buckets,  made  by  the  blacksmith,  of  sheet 
iron  having  Avooden  bottoms.    Each  held  about  2  cu.ft. 

Excavation  in  the  abutment  cylinders  Avas  easier.  Two 
divers — using  a  half  of  a  cocoanut  shell  and  their  hands 
— were  able  to  load  11  buckets  of  sand  per  shift. 

The  average  rate  of  sinking,  including  the  necessary 
building  up,  AA^as  1  ft.  per  day.  For  building  up  the 
cylinders  as  they  were  sunk,  one  set  of  original  forms 
Avas  cut  in  half  to  reduce  weight,  and  four  holes  were  left 
near  the  top  of  the  section  last  cast.  In  these  holes  f-in. 
bolts  AA^ere  inserted  to  support  the  forms,  no  guide  piles 
or  falsework  being  used. 

The  abutment  cylinders  were  sunk  19^  ft.  beloAv  Ioav 
Avater  and  Avere  filled  with  concrete.  Two  or  three  days 
later  the  pier  cylinders  reached  their  final  depth  of  15  ft. 
In  each  instance  a  seal  of  concrete  Avas  first  run  into  the 
bottom  of  the  cylinder  Avith  a  tremie  made  of  a  piece  of 
6-in.  galvanized  iron  pipe,  handled  by  block-and-tackle.  A 
diver  leveled  off  the  concrete  thus  deposited,  and  24  hours 
later  the  cylinder  was  unwatered  and  the  remaining  con- 
crete Avas  placed  in  the  dry. 
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Canal  Zone    Water-Purification    Plants 
Meet  Tropical  Conditions 

Information  on  the  treatment  of  wator-siip])lies  in 
tropical  countries  is  so  scanty  as  to  make  of  <ireat  interest 
the  hirge  amount  of  detailed  information  on  the  three 
water-purification  plants  in  the  Canal  Zone  contained  in 
the  animal  report  of  the  Governor  of  the  Panama  Canal 
for  the  fiscal  year  ended  June  30,  1916.  The  (56  closely 
printed  pages  on  this  suhject  were  prepared  hy  George  C. 
Bunker,  physiologist,  and  form  a  portion  of  the  report  of 
D.  E.  Wright,  nmnicipal  engineer.  Some  leading  facts 
from  Mr.  Bunker's  extended  discussion  of  the  water- 
purification  plants  and  their  operation  are  given  in  the 
following  paragraphs.^ 

All  three  of  these  water-purification  plants  employ  me- 
chanical filtration,  and  the  two  larger  ones  use  chlorina- 
tion  in  addition. 

The  Agua  Clara  plant,  supplying  Gatun  (population 
about  1900)  was  put  in  operation  Dec.  29,  1911.  During 
the  year  covered  by  the  report  it  treated  an  average  of 
693,300  gallons. 

The  low  alkalinity,  14  to  20  parts  per  million,  of  the 
raw  water-supply  of  this  plant — derived  from  an  im- 
pounding reservoir — and  the  amount  of  alum  necessary  for 
the  removal  of  the  color,  which  varied  from  30  to  110 
parts  per  million  during  the  year,  produced  conditions 
such  that  it  was  considered  not  only  advisable,  but  obliga- 
tory, to  increase  the  alkalinity  and  decrease  the  free 
carbonic  acid  in  the  filtered  water  by  the  addition  of  lime. 

The  effect  of  filtered  water  Avith  varying  free  carbonic 
acid  and  alkalinity  contents  on  galvanized-iron  pipe  con- 
veying filtered  water  to  the  laboratory  of  the  Agua  Clara 
plant  is  shown  in  the  two  tables  given  in  the  report.  It 
appears,  says  the  report,  "that  comparatively  large 
amounts  of  iron  are  taken  up  by  this  water  while  standing 
in  the  pipe  for  14  hours." 

The  Mt.  Hope  purification  plant  was  put  in  operation 
Feb.  23,  1914.  During  the  year  it  treated  an  average  of 
4,156,700  gal.  for  the  supply  of  a  population  of  37,000 
located  in  Colon,  Cristobal,  ^It.  Hope  and  Margarita 
Point,  at  the  northern  end  of  the  zone. 

A  feature  of  the  Mt.  Hope  plant  is  an  aeration  basin 
60x66  ft.  in  plan,  equipped  with  85  cone  nozzles,  arranged 
in  five  batteries  of  17  each.    Quoting  from  the  report: 

The  nozzles  are  so  adjusted  that,  under  ordinary  operating' 
conditions,  the  raw  water  is  discharged  at  an  angle  of  30°  in 
a  thin  sheet  which  breaks  up  into  fine  drops.  The  average 
diameter  of  the  circle  which  would  be  formed  by  the  discharge 
of  one  nozzle  striking  the  floor  would  be  24  ft.  The  average 
loss  of  head  due  to  the  nozzle  itself  is  1.95  ft. 

A  typical  illustration  of  the  effect  of  aeration  through 
the  nozzles  adjusted  as  just  described  shows  dissolved 
oxygen  increased  from  5.09  to  7.38  parts  per  million  and 
in  percentage  of  saturation  from  65.2  to  93.1.  The  cor- 
responding carlxm  dioxide  was  2.5  parts  per  million  for 
the  raw  water  and  0  for  the  aerated  water.  Detailed 
figures  for  the  effect  of  aeration  at  the  Mt.  Hope  plant 
are  given  in  the  report  and  likewise  for  the  results  ob- 
tained at  the  Miraflores  purification  plant  by  aeration 
through  105  cone  nozzles  discharging  water  at  an  angle 
of  20°  as  contrasted  with  30°  in  the  case  of  the  nozzles 
at  the  Mt.  Hope  plant. 

iThose  who  wish  full  details  will  find  them  in  Appendix  A, 
Report  of  Engineer  of  Maintenance,  Municipal  Division,  pp. 
120-184,  Annual  Report,  Governor  of  the  Panama  Canal,  Balboa 
Heights,  Canal  Zone. 


The  ]\Iirafiorcs  j)iirification  ])iant  nas  been  in  operation 
since  Mar.  M,  1915.  On  the  average  it  treated  8,180,000 
gal.  ])er  day  during  the  year  for  the  supply  of  75,000 
])eople  in  Paraiso,  Pedro  Miguel,  Corozal,  Balboa,  Balboa 
Heights,  Ancon,  Fort  Grant  and  the  City  of  Panama, 
Avith  a  combined  population  of  about  75,000. 

During  the  first  15  months  of  operation  it  was  found 
unnecessary  to  make  any  repairs  or  changes  to  the  under- 
drainage  systems  of  the  filters  (designed  by  George  M. 
Wells),  which  consist  of  concrete  false  bottoms  1  ft.  thick 
over  pressure  chambers  2  ft.  deep.  In  the  false  bottom 
there  are  vertical  %-in.  feed  pipes,  spaced  6  in.  c.  to  c. 
Above  the  floor  the  ends  of  the  pipes  are  bent  180°,  so 
that  the  wash  water  is  deflected  downward.  Pressure 
chambers  of  filters  equipped  with  and  without  strainers 
were  examined,  and  it  was  found  that  no  sand  had  passed 
down  through  the  feed  pipes.  Mr.  Bunker  is  of  the  opin- 
ion that  strainers  are  unnecessary  with  underdrainage 
systems  of  this  type. 

Sterilization  of  the  filtered  water  was  continuous 
throughout  the  year,  hypochlorite  of  lime  having  been 
obtained  from  the  United  States  in  100-lb.  drums  and 
stored  in  a  dry  room  prior  to  use.  From  0,55  to  0.83 
part  per  million  available  chlorine  was  applied. 

Twenty  days  after  the  disinfection  was  begun  at  this 
plant  the  discharge  pipe  from  the  hypochlorite-solution 
pump  was  so  badly  coated  with  calcium  carbonate  as  to 
prevent  delivery  at  the  normal  volume  of  solution.  Dur- 
ing the  year  it  was  necessary  to  clean  the  pumps  and  dis- 
charge lines  about  every  10  days,  the  pumps  being  in 
duplicate. 

On  account  of  the  rapid  accumulation  of  scale  in  the 
small  centrifugal  pumps  and  their  discharge  lines  and 
the  increased  cost  of  bleach  it  was  decided  to  substitute 
one  of  "Wallace  &  Tieman's  automatic  chlorinators,  but 
it  was  not  received  until  after  the  close  of  the  fiscal 
year. 

The  various  water-supplies  are  from  impounding  reser- 
\oirs,  four  of  these  with  discharge  capacities  ranging 
from  280,000,000  to  650,000,000  gal.  when  full.  The 
watersheds  are  uninhabited. 

Unusual  precautions  are  taken  to  prevent  contamina- 
tion by  maintenance  gangs  in  the  drainage  area  of  the 
water-supply.  These  gangs  are  provided  with  buckets  in 
which  all  their  dejecta  are  placed.  The  buckets  are 
brought  in  at  the  close  of  the  day  and  their  contents 
buried  or  emptied  in  vaults  outside  the  drainage  areas. 

j\Iany  wild  animals  roam  over  tlie  water-supply  catch- 
ment areas.  Of  one  of  these  the  report  contains  the  fol- 
lowing interesting  statement : 

The  one  animal  which  probably  adds  the  largest  amount 
of  fecal  matter  to  the  water  is  the  tapir,  which  deposits  its 
excreta  directly  into  the  water.  During  the  dry  season  it 
hunts  out  the  small  streams  or  feeders  which,  while  nearly 
dry,  have  small  pools  of  water  into  which  the  animal,  weigh- 
ing from  700  to  1000  lb.,  continues  to  defecate  from  time  to 
time,  until  a  pool  is  filled  up,  after  which  it  moves  to  another. 
The  droppings  resemble  those  of  the  horse.  At  the  end  of  the 
dry  season  there  is  a  large  amount  of  tapir  manure  in  the 
beds  of  all  the  creeks  or  feeders,  which  is  carried  into  the 
reservoirs  by  the  first  hard  rain  of  the  wet  season. 

The  members  of  the  staff  of  the  Physiologist,  George  B. 
Bunker,  are:  Edward  J.  Tucker,  chief  assistant  and 
superintendent  of  the  Miraflores  plant;  Hariy  T.  Cam- 
pion and  Theodore  I?.  Kendall,  superintendents  of  the  ]\It. 
Hope  and  Agua  Clara  plants;  Hugo  F.  Schmidt,  chemist; 
and  Harold  W.  Nightingale,  biologist. 
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Sector  Gates  at  Middle  Falls  Dam  on 
Genesee  River  at  Rochester 


■ wdi'kiiiL;   iiiiit.     'I'lic  iiKiNjililc  |inrlinii   is  ill  llic  I'Dnii  of  a 

S)' XOrsl S      Di'scrljilloii    of    llic    iiKinililc   srclor  ||"   sector  of  n  (vlimh'i'  'iO   I't.   in   (liiiiiictcr  and    is  built 

(jalcK  on  llic  ttcir  li  i/tlro-clrcl  ric  ilcrclo/nnrnt  of  llic  u])  of  sled   framework,  as  shown   in    Vl'^i;.   i.      In  all  lliere 

liOclicslcr   I'dihrdfi  ami   Lii/lil   Co..  al    Uoclicslrr.  aic   |;!  Iiusses  e(|uallv  spaced.     One  radius  of  this  sector 

S .  )'.  is  covei'cd  hy  what   is  called  a  deck  plate,  and  the  front  or 

' (ur\cd    portion    is   coNcred    hy    a    face    plate.      The    whoh; 

As  a.  i)art  of  the  new  hydi'o-elecl  ric  de\-elopnieiit  on  the  stinictiire    is  hiin^cd   at    what  would    he   the  center  of  the 

CcMiosoe  K'iver  at  K'oelK^ster,  N.  V.,  described  in  I'Jin/inccr-  cyliiuler,   thus  allowin^^  the  /^ate  to   move   up  and   down 

in(/  Xcir.'<,  Nov.  2,   l!)l(i,  ]).  S-.M,  the   Rochester  I'ailway  through  the  n>quiicd  arc.     An<:le-irons  have  been  ])la(;ed 

and  Ij.iiht  Co.  is  installiuii"  as  a  jKirt  of  the  movable  dam  on   the  deck   plate  to  act   as  skids   foi-  the   ice  and  debris 

at  Middle  Kails  two  sector  pites,  each   100  ft.  loui--.    These  passiiiL;'  over   the   dam.      'i'he    fi'ont   and    deck    platx's  are 

,i;ates  are  doseribod  by  E.  K.  Crofts,  desimiiuij  en<,nueer  of  '-  in.  thick  and  aic   made  water-t  ijiiit  by  caikiiiu-  at  the 

the  coiniiany,  in  the  January  issue  of  the  company's  oruan.  joints. 

Gas  and  FJccInc  Xcirx.  From  that  article  the  followin,^-  The  wliole  structure  was  desij^ned  stron^f  enou«^li  to 
description  has  been  abstracted,  but  the  originals  of  the  snppoi't  the  weij^'ht  of  a  ll-fl.  depth  of  water  passing 
views  and  drawinos  have  been  furnished  l)y  Mr.  Crofts.  o\er  the  dam  when  the  gate  is  in  the  down  i)osltion  with 
The  two  i^ates  are  identically  alike  and  are  separated  no  watci-  in  the  chamber  uiulerneath  to  act  as  a  counter- 
by  large  concrete  i)iers,  so  that  each  gate  is  a  complete  balance  or  sup])ort.     Great  cai'e  has  been  taken  to  have 


^<■ /0-4 "--  -  #Kj^  <  s-4-  "-> 


6 JDnrin  yfr'^--^^.* 


-30-4- 


t*1e+hod  o-f 
Sealing  a+ Piers 


Irnerconnectinqf     itt ^-(fl. '  '^  •  % 

,    „  Concfu/-f- In/ef-    I    i^-'fermk".   >    ^' 


1.''     'l-*« 


EI.35J.63 


Ds+ails   erf  X  tnlcu^ed 
FIG.   1.      DF.TAILS  OP   lOO-FT.   LONG   SECTOR   GATE   AT  MIDDLE  DAM.    GENESEE   RIVER,   ROCHESTER,  N.   Y. 


]\iarcl!  8,   1917 


ENG  TNEK  IM  N(l     XEWS 


391 


tlic  fi'oiit  ])l;it('  a  inio  ( yliiidrica]  siirCaco,  and  lo  tliis 
end  the  -wIkiIo  stracture  was  asseinl)l('d  in  the  slioji  and 
(•arefully  fitted  prior  to  shi))ment. 

The  gates  are  raised  and  lowered  hy  varying  the  hciglit 
of  tlic  water  in  the  chaniher  nnder  the  dam.  Water  is  ad- 
mitted to  tlie  cliamber  l)eneath  tlie  gate  from  an  intake 
located  as  far  n])stream  as  it  was  practicable  to  ])lace  it, 
in  order  to  obtain  a  nia.xiniiun  head.  When  the  gate  is 
in  the  down  position,  there  is  a  dilference  of  elevation  of 
()i/2  ft.  between  its  peak  in  front  and  the  top  of  the  deck 
plate  at  the  hinge.  This  head  of  water  will  canse  an  up- 
ward i)ressure  on  the  deck  plate  sufficient  to  lift  the  gate 
very  slightly  off  the  sills  at  the  bottom  of  tlie  chamber 
and,  if  the  water  in  tlie  pond  is  held  at  the  same  eleva- 
tion, place  the  gate  in  equilibrium.  In  this  position  two 
forces  are  acting  on  the  gate — namely,  the  weight  of  the 
structure,  and  the  upward  pressure  of  the  water.  As  the 
gate  rises,  the  center  of  gravity  of  the  gate  moves  through 
an  arc,  so  that  its  horizontal  distance  from  the  center  of 
the  hinge  steadily  decreases. 

If,  therefore,  the  water  in  the  pond  is  allowed  to  rise 
with  the  peak  of  the  sector,  the  gate  will  continue  to  lift 


to  allow  sluicing  of  the  silt  deposits  into  the  tunnel 
below.  Ill  order  to  catch  any  silt  deposits  that  may  pass 
through  the  settling  chamber  and  also  to  insure  complete 
drainage  of  the  chamber  when  necessary,  a  small  ditch 
was  placed  in  the  bottom  of  each  chamber.  The  water 
from  the  gate  chamber  is  drained  off  through  a  24x24-in. 
sluice  gate  out  into  a  small  tunnel  placed  exactly  on.  the 
center  line  of  the  operating  pier.  The  overflow  from  the 
weir  tube  is  also  carried  off  through  this  tunnel. 

Desigx  of  the  Gate  Hi.vge 

It  is  absolutely  necessary  that  free  air  conditions  exist 
in  the  peak  of  the  dam;  to  in.sure  this,  twenty-four  2-in. 
air  pipes  have  been  carried  into  the  peak  space  from  the 
space  from  behind  the  hinge.  As  the  water  rushes  over 
the  gate  during  flood  period,  it  will  evidently  tend  to  suck 
the  air  out  through  these  pipes  from  within  the  dam, 
thus  creating  a  partial  vacuum  and  putting  an  excessive 
load  on  the  structure.  In  order  to  prevent  this  condition 
large  pipes  have  been  installed  to  connect  the  space  back 
of  the  hinge  directly  with  the  outside  air. 

The  hinoe  is  100  ft.  lonj>-  and  continuous.     Several 


FIG.  2.  VIEW  OF  FRONT  OF  GATE  UNDER  CONSTRUCTION 


to  its  up  position,  due  to  the  steadily  decreasing  moment 
of  the  weight  of  the  structure  about  the  hinge  and  the 
increasing  pressure  of  the  water  on  the  under  side  of  the 
deck  plate.  It  would  be  possible,  therefore,  to  raise  the 
gate  with  a  full  flood  passing  over  it,  if  it  were  necessary 
to  do  so.  In  order  to  adjust  the  height  of  the  gate,  it  is 
necessary  to  adjust  the  elevation  of  the  water  under  the 
gate;  that  is,  if  the  gate  is  to  be  held  in  a  certain  posi- 
tion, it  is  necessary  to  keep  the  elevation  of  the  water 
inside  constant.  This  is  done  by  means  of  a  sjiecial  valve 
called  a  weir  tube,  a  detailed  descri))tion  of  which  ai)])ears 
later  in  this  article. 

The  water  used  in  operating  the  gate  passes  first 
through  a  coarse  screen  at  the  entrance  and  then  through 
a  fine  screen  placed  in  a  separate  chand)er.  Behind  this 
fine  screen  are  two  SOx-'jO-in.  sluice  gates,  each  of  which 
controls  the  flow  to  a  gate,  through  which  the  water  passes 
to  a  large  settling  chamber  where  it  is  lioped  most  of  the 
silt  will  be  deposited.  Another  30x;50-in.  sluice  gate  con- 
trols the  flow  from  this  chamber  to  the  chamber  of  the 
dam.  In  order  to  remove  the  accunmlated  silt  a  24x24-in. 
sluice  gate  was  installed  at  the  lower  end  of  the  chamber 


ideas  were  develo])ed,  but  the  one  shown  in  detail  in 
Fig.  1  seemed  to  adapt  itself  best  to  the  work  required. 
The  shaft  is  made  of  cast  steel  6  in.  in  diameter,  and  is 
hollow  in  order  that  a  steam  pipe  may  be  run  through 
the  shaft  and  returned  inside  the  dam,  so  that  the  forma- 
tion of  ice  near  the  hinge  can  be  prevented.  Should  a 
large  amount  of  ice  collect  close  to  the  hinge,  it  is  evi- 
dent that  the  nut-cracker  action  would  be  fatal  to  some 
part  of  the  structure. 

It  was  essential  that  the  shaft  should  tnrn  with  the 
moving  parts,  in  order  that  an  indicating  device  could  be 
put  on  the  end  in  the  operating  house  so  that  the  operator 
might  know  the  exact  position  of  the  dam  at  any  time 
during  the  flood  period.  The  thrust  of  the  gate  is  carried 
to  a  hea\y  girder  of  structural  steel,  well  braced  to  the 
deck  plate  and  to  the  lower  lateral  system  of  the  trusses. 
To  this  girder,  located  6  in.  away  from  the  center  line 
of  the  sector,  cast-steel  shaft  brackets  have  beeji  fastened. 
The  6-in.  cast-steel  hollow  shaft  was  bolted  to  these  shaft 
brackets  bv  means  of  ta])  bolts,  and  the  brackets  were  in 
turn  fastened  to  the  structural-steel  girder  by  means  of 
l]-in.  turned  bolts. 
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'I'lic  urcijtcsl  stress  lliiil  coincs  on  llic  liini^'(>  is  iiol   llic  tile,  mikI   llinv  ;i|i|»r;iis  |o  lie  no  (liiii<f('r  of  wicckiiii-   llic 

tlinisl    from  the  wmIci-  in   tlic  pontl,  l.iit    llir  lirtinn'  force  liin^c  liy  ji  sudden  slioek. 
line  1o  llie  Wiitei'  nmler  the  ded.     This  will  also  csiilain 

why  the  .Mstin.^s  earryinu-  the  .haft  we.v  built  in  tl...  r.,nn  ^^''■"•'   ''''"'■'  ^'''^■'''>'"^'  <•  ^'"''^  Wv.w.wr 

of  ii  hook.     It  was  iinpi-artieahle  to  di'si^^n  shaft  hraekels  The  weir  lidic  is  ii  spci-ial  valvo  for  (■onli'olliiifr  the  level 

ihat  would    make   the  lines   continuous,   so   two   lyju's  of  of  the  water  in  ihc  ehandx'r  under  the  j^ate.      it  consists 

heariuii's  wiM'e  (losiiiiied      one  called  Tviie  .\  and  the  other  sini|ily   of  a   cast-iion    pipe   .'!(!    in.    in   diameter,   set    in    a 

Typo  r>,  the  former  takinu'  pi'act  icallv  all  tin;  "upiil't,"  as-  pit    in    the  operating;'   pici-.      At  the  top  <i\'   this   pipe    is  a 

sisteil  MJien    the  dam    iicars   the    up   po^ition    liv   T\  pe    ]\,  st  uHin^^'-ho.x  Ihrou^h    which   a   ;)()-in.    pipe,   tniiied   on   the 

whieli  has  fastiMU'd  to  it  the  cast-steel  keeper  that  takes  all  outside,  slides.     At  1lie  toj)  (d'  this  ;)()-in.  pijx;  is  a  heavy 

the  downward   reaction  wlu'n  tlu'  Hoods  are  ])assinL,f  over  cast-iion  outfall  to  which  a    l-in.  shaft   for  raising- or  low- 

the  ^"ate.  eriuii,'    the    luhe    is    fast<'ned.       (!ahles,    which    ))ass    over 

The  cast-steel  hearings  are  all  ])olted  to  h(>a\v  cast-ii'(Mi  sheaves  to  a  concrete  c()unterwei<ilit  in  a  separate  chand)er, 

hed  ])latt's.  which    in   turn  are  aiicliored   with   hca\  v   holts  also    fasten    to    this    head    casting.      Tlu;    l-in.    shaft    con- 

intt)  the  concrete.     The  aiuhor  holts  do  not  ^n-ip  sullicient  neclcd  to  the  head  eastin^f  ])asses  iip  throu<ih  a  flooi-  stand 

concrete  1o  ■withstand  the  uplift,  so  a  hea\  v  r{Mnforcement  ])l<U'ed  on  the  floor  of  the  operatin<r  house  ami  is  thi'caded 

was  put  in  the  eiitii'e  floor  of  the  cluunhei'  to  lie  to^ethei'  for  a  lciii.;th  of  10  ft.,  Ihat  heiii",^  -the  ran<i,e  of  movement 

tlu>  whole  mass  (d'  concivle  contaiiu'd  in  the  chand)ei-.  (d'  the  1ul)(\     , 

The  liinuc  was  desiiiiu'd  so  that  a  perfect  aliuiiment  of  'i'he  lloor  stand  is  motor  operated,  so  that  the  tube  may 

all  the  i)arts  could  he  obtained  in  Ihe  (i(>l(l  as  easily  as  pos-  be  controlled  from  a  distance  if  desired.     Each  gate  has 

sible.    For  this  puipose  lh(>  lops  of  the  cast-iron  bed  plates  its  own  tube,  and  should  either  tub(>  become  jammed  or 

were  machined,  and  the  bolt  holes  were  carefully  cheeked  damaged,  it  may  be  segregated  by  closing  a  30-in.  gate 


FIGS.    3   AND   4.      HINGE   TO   SECTION   GATE   ON   GENESEE   RIVER  DAM 

Fig.  3  (Left) — Shows  hing^e  partly  assembled,  looking  toward  opeiating  pier.  Note  shaft  brackets  attached  to  hollow 
shaft  ready  to  receive  structural  work.  Hook  castings  are  Typo  A,  low  castings  are  Type  B.  Pig.  4  (Right) — Shows  cast- 
iron  bed   plates   leady  to   receive   the  cast-steel   beaiings 


after  the  bed  jdates  were  lined  up  in  ])osition.  The  cast- 
steel  bearings  were  carefully  machined  to  the  same  jig, 
and  all  Avere  babbitted  with  a  mandrel  in  exactly  the  same 
position,  so  that  the  center  line  of  the  shaft  had  to  be 
exactly  the  same  distance  above  the  bottom  of  the  casting 
at  every  point.  Each,  keeper  was  placed  on  its  respective 
casting,  babbitted  in  that  position  and  shipped  to  the 
field  bolted  to  its  particular  chair.  The  tendency  for 
these  bearings  to  shift  downstream  was  taken  care  of  l)y 
the  lugs  on  the  cast-iron  bed  plates,  which  proved  to  l^e  a 
veiy  handy  place  for  the  tieldmen  to  work  from  in  the 
erection  of  the  hinge.  A  high-grade  babbitt  was  chosen 
for  the  bearings,  because  the  pressures  will  run  fairly 
high. 

A  very  low  unit  stress  was  used  both  in  the  iron  and  the 
steel  castings.  This  was  done,  not  because  it  was  considered 
impracticable  to  get  good  castings,  but  because  of  the  fact 
that  the  gate  might  be  subject  to  a  shock  of  undetermin- 
able amount,  such  as  that  from  a  large  tree  coming  down 
the  river  or  a  large  field  of  ice  suddenly  loosened ;  and  all 
the  shocks  received  by  the  structural-steel  work  must  be 
taken  care  of  by  the  hinge.  A  very  good  grade  of  steel 
castings  w^as  secured  for  this  work;  the  steel  is  very  due- 


valve  interposed  between  it  and  the  dam  chamber.  One 
conduit  in  which  there  is  a  24-in.  gate  valve  connects  both 
chambers;  and  wdien  one  tube  is  out  of  commission,  the 
vahe  may  he  opened  and  both  gates  may  he  controlled  by 
one  tube,  if  it  is  so  desired. 

The  hinge  for  one  sector  dam  contains  25  tons  of  iron 
castings,  30  tons  of  steel  castings,  2500  lb.  of  high-grade 
babbitt  metal  and  about  ]!/>  tons  of  ^y_^-m.  diameter 
bolts.  The  hinge  was  furnished  l)y  the  Ricker  IManufac- 
turing  Co.,  of  Rochester,  IST.  Y.  The  structural  steel  of 
each  gate  weighs  150  tons  and  was  furnished  by  the  Chi- 
cago Bridge  and  Iron  Works,  Chicago,  111.  There  are  about 
18,000  field  rivets  to  be  driven  in  each  gate.  The  breast 
wall  plates,  prop  and  prop  shaft  for  one  gate  weigh  45 
tons  and  were  furnished  by  Jackson  &  Church  Co.,  of 
Saginaw,  Mich. 

The  project  has  been  carried  on  under  the  supervision 
of  the  Engineering  Department  of  the  Rochester  Railway 
and  Light  Co.  J.  T.  Hutchings  is  General  Manager,  and 
F.  J.  Plowes  is  Chief  Engineer,  with  Mr.  Crofts  in  charge 
of  the  work  at  the  dam.  N".  IT.  Guinter  was  resident 
engineer  for  the  Avhole  ])roject.  The  Dock  Contractor  Co., 
of  Jfoboken,  N.  .1..  is  the  contractor. 
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Engineers'   Fees  in  Iowa 

A  scliedule  of  minimum  cliarjics  for  onginocrino-  ser- 
vices was  recently  adopted  1)y  the  Iowa  Engineering  So- 
ciety, the  substance  being  as  below  : 

Engineers  as  a  rule  now  base  their  charges  upon  one  of 
the  three  following  methods:  A  per  diem  rate;  a  fixed  sum; 
or  a  percentage  of  the  cost  of  the  work.  In  the  following 
proposed  schedule,  based  upon  the  above  methods,  current 
practice  has  been  combined  with  ideas  put  forward  by  mem- 
bers of  similar  state  organizations  in  an  effort  to  supply  a 
basis  upon  which  fees  for  the  professional  services  of  the 
engineer  may  be  standardized  at  some   future  time. 

PER  DIEM  RATE — (1)  Consultations,  opinions,  expert  tes- 
timony, preliminary  investigations  and  preliminary  reports, 
$25  per  day.  (2)  In  a  consulting  capacity  on  design  or  for 
services  covering  a  greater  period  than  one  day,  $25  per  day. 
(3)  For  examinations  or  reports  of  a  more  extensive  nature, 
$15  per  day. 

While  absent  from  home  city,  or  attending  court  or  similar 
duties  or  traveling,  each  day  of  24  hr.  or  fraction  thereof  shall 
be  considered  as  one  day,  irrespective  of  the  actual  time  spent 
on  the  case.  Otherwise,  seven  hours  shall  constitute  one  day. 
An  additional  charge  shall  be  made  to  cover  actual  expense 
and  expense  of  assistants. 

FIXED  SUM — (1)  A  fixed  sum  covering  all  services  and 
expenses  may  be  charged.  (2)  A  fixed  sum  covering  services 
only  may  be  charged,  and  additional  charge  made  to  cover 
expenses  both  personal  and  for  assistants.  A  fixed  sum  may 
be  charged  for  any  well-defined  portion  of  work  on  a  project, 
and  the  balance  may  be  charged  per  diem  or  by  percentage 
of  the  cost  of  the  proposed  work. 

PERCENTAGE  OF  COST — (1)  For  services  of  a  prelim- 
inary nature,  estimates,  reports,  etc.,  IJ'y  of  the  cost.  This 
can  be  handled  on  a  per  diem  basis  or  on  a  fixed-sum  basis. 
(2)  For  the  above  services  and  in  addition  the  preparation  of 
the  drawings,  specifications  and  contract,  and  all  work  to  the 
letting  of  the  contract,  2J%  of  the  cost.  (3)  For  services  in- 
cluded in  (2)  and  handling  the  letting  of  the  contract  and 
consulting  supervision  of  the  work,  5%.  (4)  For  services 
included  in  (3)  and  full  responsibility  for  the  inspection  and 
construction,    including    all    engineering,    69;     of    the    cost. 

In  making  a  contract  for  services,  either  on  the  percentage 
plan  or  the  fixed  sum,  a  time  limit  should  be  set,  and  the 
engineer  should  fix  a  proportional  additional  charge  for  ex- 
tension of  time  of  completion  in  case  it  is  in  no  way  his  fault. 

In  Iowa  a  large  number  of  engineers  are  engaged  in 
both  drainage  and  municipal-improvement  work.  The 
charges  for  the  former  do  not  cover  ])rivate  drainage 
work,  but  only  drainage-district  work  where  the  cost 
reaches  $20,000.  Consultation  and  expert  testimony, 
minimum  charge  per  day,  $85  and  expenses.  Field 
engineer,  minimum  charge  per  day,  $10,  adding  cost 
of  help  and  all  ex])ense.  Municipal  engineering  is  best 
handled  on  a  percentage  basis  in  most  cases,  and  the 
minimum  fees  suggested  are:  6%  for  water-works  and 
lighting  plants,  5%  for  paving  and  7%  for  sewers. 
Both  of  the  twa  latter  are  exclusive  of  inspection  fees, 
but  include  assessment  ])Iat  and  schedule. 

Curved  Concrete  Abutment  Patented 

Under  date  of  Sept.  2(5,  191 G,  the  United  States 
Patent  Office  granted  a  patent  to  Milton  T.  Thompson, 
of  Keokuk.  Iowa,  on  a  curved  re  in  forced-concrete  abut- 
ment designed  according  to  the  drawings  shown  in  the 
accompanying  facsimile  of  the  patent  and  specification 
drawings.  The  wall,  it  will  be  noticed,  is  in  ])lan  a 
semicircle  with  extending  tangential  legs.  It  is  l)uilt  of 
concrete  reinforced  with  circumferential  rods,  spaced  and 
arranged  vertically  to  accord  with  the  sloping  sides  of 
the  abutment,  as  shown  in   Fig.  ;?  of  the  s])ecification. 

The  principle  of  the  wall,  according  to  the  specifica- 
tions, is  that  buried  rear  wings  are  held  by  friction 
sufficient  to  create  a  tangential  reaction  at  the  end 
of  the  wall.  The  thrust  of  the  earth  back  of  the  wall 
is  transmitted  from  the  eartli   radiallv  to  the  Avail   and 


M.  T.  THOMPSON. 

ABUTMENT. 

APPUCAtlON  flltO  lUNI  )0.  Ift]. 


1,199,441. 


Patented  S«pt.  26, 1916. 
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M.T.Thompson. 


FK;.  ].    FACSIMILE  OF  PATENT  SPECIFICATION  DRAWING' 
ON   THE   CURVED   ABUTMENT   WALL 

thence  circumferentially  l)ack  to  this  frictional  reaction. 
It  is  claimed  that  with  this  principle  the  wall  can  be 
designed  much  lighter  than  for  any  other  type  of  wall. 
Several  such  walls  have  been  built  in  connection  with 
the  roadwork  around  the  Keokuk  dam  across  the  Missis- 
sippi  River.      One   of   these   is   shown   in   Fig.   2.      The 


FIG.  2.    CLIRVKi)  Alii  T.Ml'JXT  Foli  I'.KIDGR  NEAR  KEOKUK 

abutment  is  28  ft.  high  above  the  foundation  and  has  a 
uniform  thickness  of  15  in.  from  top  to  bottom. 

The  rights  to  use  the  patent  are  controlled  by  the 
Thompson  Abutment  Sales  Co..  120  W.  32nd  St.,"  New 
York  Citv. 
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Quarter  Million  Yard  Kxcavation  Made 
for  One  St.  Louis  Building 

Till'  ^Towin-i-  proliiliition   wine   has   iviiclcd   in   al    Icasl  nioiillis  a-o  and   so  soon    provcil   siicccssriil    that    the  ad- 

oni'  iuslaiico  lo  llic  hcnclil   of  fn,i:inr('rs  and  contractors.  vcrtisin.i;-    canipaijiii    had     to    he    curladcd,    pcndinj;-    the 

In    St.    Louis    till'    .Vnlit'iiscr-Uiisch    Un-win-,^    Association  const  iiicl  ion    of    a    new    phint,    uliicli    was    inimcdiatcly 

has   now   undor  construction   a   $  I.OOO.OOO   plant    for  the  ordcicd   In    the  Association   when    it    was   foiind   that  the 

hivwini;  of   its   new    non-alcoholic   beer,   known    as    Uevo.  hevcraiii'  would   prove  so  popular.      Kvery  eH'ori   is  heino- 

This    product    was    put    on    the    market    only    about    six  made  to  put  the  new  plant  into  early  sorvice. 
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FIGS     i    TO   5       PROGRESS  VIEWS  OP   EXCAVATION   FOR  BEVO   BUILDING   AT   ST.   LOUIS   AND    (BELOW) 

ARCHITECT'S  PERSPECTIVE  OF  BUILDING 
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TliQ  site  for  tlie  now  .structure  was  selected  just  east 
of  the  large  area  now  occupied  hy  I  ho  bi-ewing  [)Iant, 
and  plans  were  ininiediately  made  for  the  construction  of 
a  reinl'orced-concrete  building  252  x  ()()()  ft.  in  plan  and 
eight  stories  above  ground   in  heiglit. 

This  ])lan  is  shown  in  the  archit(>ct's  perspective  in 
Fig.  5.  It  occupies  a  whoh'  city  block  on  a  site  which 
had  been  up  to  that  timt;  used  as  tlie  entrance  I'or  tlie 
street-railway  tracks  appi'oaching  the  main  browing  plant. 
The  new  construction  re(|uired  the  excavation  of  the 
site  to  a  maximum  depth  of  -"Jo  ft.,  the  transft'r  of  the 
railroad  tracks'  lo  a.  yard  neaivr  the  river,  which  is  only 
a  few  blocks  east^  of  the.  site,  the-  reduction  in  gi-ade  of 
the  blocks  east  of  the  site-  to  permit  the*  entrance  of 
trains  under  a  viaduct  cai'vying"  tlie  street  in  front  of 
the  plant.  The>  whole  excavation,  the  construction  of 
the  viaduct  (which  will  become  city  property)  and  the 
construction  of  the  plant  were  not  started  until  'late  last 
fall.     Fig.  1  show.s  the  site  on  Sept.  2.     The  succeeding 


FIG,    6.      CARS   PUMPING    TO   MAKE   FILL   ALONGSIDE 
MISSISSIPPI    RIVER 

views  show  the  very  rapid  progress  made  in  the  excava- 
tion, which,  when  completed,  will  total  250,000  eu.yd. 
At  first  bids  were  considered  for  the  excavation,  but 
it  was  afterward  decided  to  do  the  work  under  the 
direction  of  the  Manufacturers  E.R.,  a  terminal  rail- 
road controlled  by  the  Anheuser-Busch  company.  This 
organization,  under  the  direction  of  William  Cotter, 
President,  and  R.  P.  Dal  ton,  Superintendent,  carried 
out  within  four  months  lu-actically  the  whole  of  this 
quarter-million  yard  excavation  by  means  of  large  and 
small  steam  shovels,  dumping  into  large-capacity  dump- 
cars  that  traveled  on  the  main-line  tracks  of  the  Manu- 
facturers E.R.  to  a  dump  on  the  near-by  river  front, 
where   a    new   terminal    yard    was    made   with    the   fill 

During  the  excavation  the  street  in  front  of  the  build- 
ing which  in  the  future  will  be  on  a  reinforced -concrete 
viaduct,  is  carried  on  a  timber  temporary  structure,  a 
part  of  which  is  shown  in  the  foreground  of  the  view 
taken  Jan.  15,  1917.  On  this  temporary  structure  run 
street  car  tracks,  a  highway  and  sidewalks.  Underneath 
it  the  earth  excavation  trains  pass  to  and  from  the  site 
and  the  tracks  carrying  material  trains  for  the  building 
eonstmetion  are  located: 

At  one  time  four  steam  shovels,  one  clamshell  work- 
ino"  on  a  derrick   and    one   locomotive   crane   were   in 


()|)erati()ii  on  the  site.  The  i)rogress  pictures  show  the 
method  in  which  the  excavation  was  made.  Two  ste^Cin 
shovels,  one  a  7()-ton  Marion  and  one  a  7()-ton  Bucyrus, 
weie  in  operation  practically  all'  the  time;  and  two 
smaller  shovels,  one  a  1  t-B  Bucyrus  and  one  an  18-B 
Uucyrus,  were  used  in  the  corner  work,  where  the  smaller 
shovels  could  not  reach.  With  this  equii)ment  very  high 
yardage  records  were  made.  The  excavation  for  the  most 
part  was  in  earth,  although  there  was  some  rock  as 
giade  was  reached.  All  the  excavation,  however,  was 
made  with  the  steam  shovel.  In  one  lO-hr.  day  5700 
cu.yd.  waft  dug  with  the  two  large  shovels,  which  were 
e(pii])i)ed  with  5-yd.  l)U(kets.  The  loading  was  made  on 
trains  of  12-  and  15-yd.,  Western  Wheel  Scraper  Co.,  steel 
cars,  which  had  been  brought  up  from  the  Panama  ('anal, 
where  they  had  been  in  service  during  practically  all  the 
constnu-tion.  They  were  found  to  be  in  remarkably  good 
condition  and  served  admirably  for  the  purpose. 

The  total  cost  of  the  work  has  been  very  low,  con- 
sidering the  speed  with  which  it  has  been  done  and  the 
nature  of  the  work.  Bids  ranged  as  high  as  80c.  to 
$1  a  cubic  yard  for  excavation,  but  with  about  5000  yd. 
yet  to  go,  it  has  been  found  that  the  average  cost  per 
cubic  yard  will  be  about  45c.  Fig.  4,  taken  on  Jan,  15, 
shows  the  excavation  ])ractically  completed  and  the  north 
end  of  the  reinforced-concrete  building  under  construc- 
tion. This  building  is  to  be  very  heavy,  having  a 
live-loading  of  250  lb.  ])er  sq.ft.  on  all  floors.  It  is 
of  beam  and  girder  reinforced-concrete  construction,  to 
be  built  in  sections  252  ft.  long  and  about  125  ft.  wide, 
divided  by  expansion  Joints  through  all  the  stories. 


California   Greatest   Ulauffanese   Ore   Producer  in    1916 — For 

the  first  time  in  the  history  of  manganese  mining  in  the 
United  States,  a  Western  state,  removed  from  the  steel-pro- 
ducing- centers,  tooli  tlie  lead  in  1916  in  the  production  of 
manganese  ore.  According  to  a  preliminary  estimate  of  the 
United  States  Geological  Survey  the  biggest  producers  were 
California,  Arkansas,  Arizona,  Georgia,  Virginia,  Utah  and 
Colorado,  the  aggregate  output  being  27,000  tons — the  greatest 
since  1888  and  nearly  three  times  that  in  1915.  The  estimate 
does  not  include  manganiferous  ores  that  contain  less  than 
40%  manganese.  Imports  of  manganese  ore  for  the  first  10 
months  of  1916  amounted  to  495,299  tons,  of  which  401,177  tons 
came  from  Brazil. 

Congrres.s  Is  Nearly  0,5  7c  Knjjineer — The  desirability  of  the 
engineer's  participation  in  public  affairs  has  been  urged  re- 
peatedly, until  theie  is  danger-  of  its  becoming  a  monotonous 
refrain.  The  concrete  result  of  this  agitation — so  far  as  the 
national  legislature  is  concerned — appears  to  be  a  grand  total 
of  two  engineer  Congressmen.  The  New  York  "Evening  Mail" 
I'ecently  rrrade  a  professional  Inventory  of  the  members  of 
Congress,  with  the  following  results: 

Of  our  06  United  States  Senators  the  classification  i.=!  as 
follows-  Lawyers,  53;  farmers,  5;  editor,  1;  cotton  planter-,  1: 
planters,  2;  stock  raiser-,  1;  bankers,  2;  literature,  1;  journal- 
ists, 4;  public  officials,  22;  physician,  1;  irrigationist,  1;  lum- 
berman, 1 :  manufacturer,  1. 

Of  our  440  Representatives  ther-e  are  these  classifications: 
Lawyers,  240;  public  officials,  79;  bankers,  15;  editors.  6;  physi- 
cians, 2;  farmers.  19;  manufacturers,  11;  merchants.  3;  r-eal 
estate,  10;  lumber,  3;  publisher-s,  10;  stock  raisers,  2;  journal- 
ist.s,  3:  steamboat,  1;  towing,  1;  contractors,  3;  cattle,  1;  agr-i- 
culturist.  1:  iron  molder,  1;  insurance,  1;  engineers,  2:  director. 
1;  landholder.  1;  hotel,  2;  educators,  5;  ranchmen,  4;  city 
assessor.  1;  nurser-ymen,  1;  coal  -rriners.  2;  chemist,  1;  wool 
merchant.  1:  writer-,  1;  cotton.  1;  ruggist,  1;  railroad  oflicial, 
1;  mercantile.   1;  telegrapher.  1:  capitalist,   1. 

If  the  list  quoted  i.s  accurate — and  the  two  engineers  are 
not  of  locomotive  or  stationary  classy — the  engineer  faction  is 
not  likely  to  exert  vast  influence  in  placing  laws  on  the 
national  statute  book.  The  lawyer  has  always  been  dominant 
in  politics.  Tn  the  present  Congress  he  is,  numerically,  55%  of 
Ihe  Senate  and  55%  of  the  House.  The  engineer  is  not  quite 
0.5%!  of  the  total — a  humiliating  condition.  Much  the  same 
condition  obtains  in  the  House  of  Commons.  The  London 
"Times"  contends  that  the  present  elective  system  is  misrepre- 
sentative,  and  it  favors  election  by  occupations,  industries, 
trades,   rather   than   by   geographical    divisions    or   community 
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Bucking  the  Big  Drifts  in  Wyoming 


^.^    .1.   ('i;(  iL   Aliki!' 


Ill'  iipproxiniiilcly  a  jli<nisiiii(I  liil)or('rs  with  i)icks  and 
shovels.  The  tracks  were  entirely  cleared  in  hoth  direc- 
tions in  the  -,i\  iMinisor  l-'eh.  '>.  Then  followed  the  niovc- 
incnl  of  I'rei-hl.  wliicli,  until  (l;ile  ( Feh.  IH),  has  heen 
llowini,^  in  each  direclion    li-oni   the  continental  divide  in 


SWXOI'SIS      Fi(/lilin(j    llic    ijicalrsl    siioir    drijls 
on  record  on  the  I'nion  /'dcillc  I!. I!. 

Xo  less  than    10  transcontinental  passenucr  trains  wen 

snowbound  and   idl(>   in    \Vv..niin,--   hetween    Laramie  and  streams  of   from  !)()  to  !).-)  trains,  of  from  20  to  25  ears 

Hawlins  at  one  tinuMlnrin- (he  snow  blockade  of. lannarv-  (  acli.   per  day.     Added  to  these  were  If)  daily  ])assen<rer 

February,   1!H:.     Tlu'  I'nion   I'acilic  System,  coiicentrat-  trains  and  the  c\chan,-;e  movement  of  freight  lielpor  en- 

inii-   its  "attention   on    the    IC    miles   of   line    between    the.  ^^ines  between  Cheyenne  and  Laramie  over  Sherman  hill. 

Lookout  and  llanna  stations,  wa.uvd  what  is  consiiK'rcd  The  10-min.  limit  between  movements  lias  often  been  ap- 

to  be  the  most  important  li,-iht  in  its  history  a.i^ainst  wind  proa,  lied  for  many  hours  at  a  time  in  spite  of  the  full  use 

and  snow— a  battle  that   did  not  cease  ni,i,dit  or  day  for  of  the  double  track. 

two  weeks.  A  ucneral   snowfall  covered  the  Laramie  and    Rawlins 

From   Jan.   22  until   Feb.   4,  the  double-   and  triple-  ])lains,  thr()u<;ii  which  the  railroad  trends  lon<,ntudinally, 

track  roadway  was  sealed  in  by  deep,  liard  snow  for  the  tirst  the  depth  \  aryin<^-  on  account  of  the  wind  from  practically 

time  in  history.    When  the  army  of  snow-liiihters  "holed  notbiny-  to  a  foot,  until  Jan.  22.     From  Jan.   12  to  22, 


FIG.   1.      ORDINARY   STEAM-DRIVEN  ROTARY,   PUSHED  BY   THREE  LOCOMOTIVES 


through"  for  the  last  time,  the  wind  blew^  a  practically 
continuous  gale  from  the  west,  filling  the  cuts  with  snow 
sometimes  within  half  an  hour  after  opening  them  by 
the  rotary  snowplows.  Within  this  period  trains  were 
forced  through  the  blockaded  region  wath  the  greatest 
difficulty,  and  delays  of  from  6  to  36  hours  were  common. 
Freight  movement  was  entirely  suspended ;  and  from  Jan. 
25  to  27  and  from  Feb.  1  to  3,  when  the  wind  seemed  at 
its  height,  no  trains  penetrated  entirely  through  the 
blockade. 

Beginning,  however,  on  the  night  of  Feb.  4,  the  wind 
subsided  and  trains  began  to  move.  In  this  movement 
new  records  for  train  handling  are  said  to  have  l)een 
established.  There  was  a  congestion  of  between  40  and 
45  passenger  trains,  many  of  wdiich  w^ere  stalled  between 
stations.     Practically  all  had  to  be  dug  out  by  the  work 

•Cheyenne,  Wyo. 


exceptionally  cold  weather  prevailed,  temperatures  rang- 
ing as  low  at  26°  below  zero  at  the  Eock  Eiver  cooperative 
weather  station.  The  continued  cold  has  the  effect  of 
producing  minute  ice  particles  of  the  snow  crystals  un- 
der constant  motion  from  wdnd  agitation. 

A  fall  of  6  in.  of  snow  occurred  at  Eock  Eiver  on  Jan. 
22  in  comparatively  low  temperatures,  and  with  it  came 
the  gale.  A  week  later  about  2^  in.  more  snow  fell. 
^"0  wind  record  is  available  in  the  snowbound  region, 
though  the  opinion  of  employees  and  local  residents  is 
that  velocities  were  unusually  high  and  persistent.  Sub- 
stantiating this,  to  a  certain  extent,  is  the  wind  record  at 
the  United  States  Weather  Bureau  Office  at  Cheyenne, 
which  shows  the  greatest  continuous-velocity  records  since 
1871.  From  Jan.  21  to  Feb.  4, 1917,  the  average  daily  wind 
\elocities  ranged  from  14  to  39  miles  per  hour,  and  the 
maximum  wind  velocities  from  41  to  G  t  miles  per  hour. 
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MIG.   2.    REAR  OF  SNOWPLOW  TRAIN  IN  SULPHUR  LAKE  CUT 


The  contention  seems  reasonable  tliat  the  wind  blowing 
across  the  so-called  Great  Divide  Basin,  in  south-central 
Wyoming,  is  forced  tlirongh  a  relatively  narrow  neck  be- 
tween the  Medicine  Bow  Mountains  and  a  range  to  the 
north,  and  the  velocities,  under  such  favorable  conditions 
as  just  experienced,  become  abnormally  high.  In  any 
event  this  narrowing  of  the  plains  causes  a  definite  broad- 
side discharge  of  wind  across  the  Union  Pacific  tracks 
from  Lookout  to  Medicine  Bow,  where  the  trend  of  the 
line  is  northwest-southeast. 


Only  four  or  five  cuts  of  any  great  length  in  this  com- 
paratively even-surfaced  plain  are  necessary  to  maintain 
the  desired  grades,  and  these  are  broad  and  shallow  as  a 
rule.  Two  of  these,  at  Lookout  and  Eock  River,  have  filled 
at  times  in  the  past,  notably  when  the  wind  and  snow 
were  accompanied  by  intense  cold.  The  two  cuts  at  Sul- 
phur Lake,  of  a  half-mile  length,  and  a  1|  stretch  near 
Wilcox  are  said  never  before  to  have  required  any  inijwrt- 
ant  service  from  the  rotaries.  These  cuts  have  a  more 
westerly  trend,  parallel  with  the  prevailing  winds. 


FIG.   3.     JORDAN  SPREADER  CLEARING  SIDINGS  AND  SWITCHES  AT  ROC?!  RIVER 
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At    Lookout    a    cut    about.    !>()()    ft.    loii;^r    wms    o|ti'ii('«l  miow    Irnin    the   rails  only.     This  was  iJi'aclicaliy  all   tin; 

frequently ;  at  Kock  Uivcr  the  entire  yard  limits  of  about  e(|ui|iiin'nt   llial  could  o|icratc  in  the  limited  tciiitoiy  af- 

'l  mile  were  opened  on  both  tracks  with   rotaries.     Some  I'eetcd,  though  a    lar^e-win'^cd  Jordan   spicader  was  em- 

of  the  space  was  opciu'd  a  number  of  times.     At   Wilcox  ployed  in  clcarin;^  sidin^^s  and  switches  ahead  of  the  labor- 

a  total  of  abcMit  \\  mil(>s  of  cut  was  lillcd  with  snow  from  cis.      A   steam   sIkacI   and   dynamite   wei'c  ^ixcn   a   trial, 

(i  to  \'2  ft.  deep,  recpiirinu'  the  opening- of  both  caslbonnd  with    but    little    success.      The    sbo\cl    was    loo    slow    for 

and    westbound    tracks    with    the    rotaries    twice,    and    in  work  in  such  liiyli  wind  vclocit  ics,  and  1  lie  explosions  were 

jdaces  many   nu)re   times.     The   Sulphur   Lake  (  ul,   mar  loo  local  and   limited   in  cll'ect   to  loosen   much  snow. 

Allen,  a  half-nule  in   lenuib,  was   lillcd  as  deep  a>  •.'()   It.  .Snow    fences  of   the  eomnu)n   kind,  wliicli   in    IIk?   past 

in    places    and    re(|uired    drilling-    with    llie    rotaries    four  lia\c  performed  elfecti\(' ser\  ice,  were  early  drifted  under, 

timers,  with   numerous  extra   ti'ips  lor  cicaniiiL;'  before  the  thoii'^b   l>om   four  to  seven   lines  were  placed  about   7.')  ft. 

storm   ceased.      In    all    the   deeper   cuts   extra    trips   wcic  apart.     Subsccpicnt ly.  numerous  additional  lines  of  fence 


FIC4.   4.      LOOKING  NORTH  AT   ROCK   RIVER   STATION:    NOW  UNDER  STEEL  SNOWSHED 


necessary  with  the  rotaries  before  the  trains  could  ]iass 
over  the  rails  in  safety. 

In  many  of  the  drifts  the  depth  was  greater  than  tlie 
capacity  of  the  rotaries  and  short  holes  were  drilled,  into 
which  the  sides  and  top  were  broken  by  laborers — a  slow, 
tedious  process.  In  regions  where  desert  sand  was  mixed 
in  large  proportions  with  the  drifted  snow  the  deposit  was 
so  compact  that  only  the  huge  Jull  steam-propelled  rotary 
snow  excavator,  having  a  large  steel  corkscrew  projecting 
from  the  center  of  the  rotary,  could  attack  it  successfully, 
and  then  only  when  three  of  the  largest  locomotives  a\ail- 
able  were  pushing  it  against  the  snow. 

Four  other  steam-driven  rotaries  w'ere  busy  every  hour 
for  15  days,  a  commissary  car  being  attached  to  the  rear 
for  the  workmen.  In  addition  there  were  two  Fuller,  or 
wedge,  plows  built  on  box  cars;  two  Russell  plows,  similar 
to  the  Fuller  plows,  but  larger;  six  locomotives  having 
wedge  snowplows  attached  in  front;  and  eight  engines 
equipped  with  circle  flangers,  or  disks  for  throwing  the 


Aveie  placed  on  the  drifts;  but  as  the  wind  did  not  cease, 
these  too  were  soon  under  the  snow  or  so  much  obstructed 
as  to  be  of  little  value. 

For  the  future,  defense  by  snow  fences  is  being  im- 
proved in  every  possible  manner,  to  deflect  and  accumu- 
late snow  in  the  most  desirable  places;  and  a  large  part 
of  the  main  yards  at  Rock  River,  about  600  ft.  each  way 
from  the  coal  chute  where  drifting  was  very  heavy,  is 
being  covered  with  a  steel  snowshed.  The  inclosure  pro- 
tects the  eastbound  and  westbound  tracks  and  the  passing 
track  between.  This  work  is  already  practically  com- 
pleted. 

The  damage  to  track  and  equipment,  aside  from  Avear 
and  tear,  was  practically  negligible,  in  spite  of  the  fre- 
quent deaths  of  a  great  many  engines  stalled  out  of  reach 
of  w^ater  or  coal.  One  fatal  accident  occurred,  when,  in 
the  blinding  snow,  a  young  employee  on  a  private  errand 
stepped  from  a  caboose  in  front  of  an  approaching  train. 
No  other  injuries  of  any  kind  were  reported,  and  not  a 
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passen<jer  suffered  any  special  hardship  or  physical  in- 
convenience, as  food,  lieat  and  bechlinj;-  were  provided 
just  as  in  ordinary  travel,  but  without  expense  to  any  one. 
Even  special  eiitertaiinnent  was  offered  by  citizens  of 
Cheyenne,  Laramie,  Rock  River  aiul  Rawlins;  and  for 
some  travelers  the  joys  of  jack-rabbit  huntinii^  were  too 
abruptly  terminated  by  the  clearing  of  the  lines. 

Light  Timber  Auditorium  Roof  Fails 
Under  Snow  Load 

Bv  Edwin   Iv.  CoirruKiirr^'' 

Failure  of  the  lower  chord  of  a  .')0-ft.  roof  truss 
(Fig.  1),  due  to  a  heavy  snow  load  during  construction, 
caused  the  partial  colla])se  of  the  roof  of  a  wooden 
temporary  meeting  shed  at  Lawrence,  Mass.  The  build- 
ing, approximately  132x2iO  ft.  in  plan,  has  been 
repaired  and  will  be  used  as  originally  intended. 

A  heavy  snowfall  combined  with  snow  blown  from 
the  roof  of  a  near-by  office  l)uilding  caused  the  initial 
failure  of  a  roof  truss.  As  no  other  ties  between  columns 
iiad  been  provided,  the  side  thrust  .induced  through  this 
failure  pushed  the  remaining  i)ortions  of  the  building 
about  2  ft.  out  of  plumlj  and  allowed  the  adjoining 
roof  trusses  to  slip  from  their  bearings.  The  failure  began 
at  the  north  end  of  the  Iniilding  and  progressed  toward 
the  south  end,  the  entire  collapse  extending  over  an 
area  30  x  240  ft.  and  occupying  an  appreciable  space  of 
time.  Had  some  sort  of  transverse  ties  been  provided 
originally  between  the  supporting  columns,  the  failure, 
in  all  probability,  would  have  been  confined  to  one  or 
two  roof  trusses. 

As  shown  in  Fig.  2,  the  original  design  provided  for 
trusses  on  10-ft.  centers,  half  the  longitudinal  panel 
length.  This  truss,  with  a  rise  of  4  ft.  8  in.,  was  made 
up  of  a  2  X  6-in.  upper  chord  with  a  butt  joint  and  a 
1  X  8-in.  lower  chord  spliced  at  the  middle.  Center  and 
inclined  1  x  8-in.  posts  were  used. 

Immediately, following  the  failure  all  snow  was  cleaned 
from  the  roof  of  the  remaining 'portions  of  the  building 
and  all  luml^er  of  value  salvaged  from  the  wreckage. 
The  work  of  pulling  tire  standing  portions  back  into 
place  was  then  undertaken.  The  columns  were  braced 
transversely  near  the  tops  with  teniporai-y  G  x  0-in.  struts 

*40  Lawrence  St.,  Lawrence,  Mass. 


and  crossbraced  with  2  x  6-in.  plank.  Wire  cables  were 
attached  to  the  G  x  1-in.  ])osts  and  the  first  6  x  6-in.  posts. 
The  center  6  x  6-in.  posts  were  not  subjected  to  any 
pulling  strain.  Chain  blocks  attached  with  block  and 
tackle  to  the  wire  cai)les  were  used  for  the  actual  pulling. 
Pulling   operations   were    carried    on    simultaneously    on 


FIG.   1.     THIS  SHED  COLLAPSED  BY   FAILURE  OF  THE 
LIGHT  TRUSSES  UNDER  DRIFTING  SNOW 


30'- 
New   Truss 

FIG.    2.      THE   ORIGINAL  FRAMING,    AND   STRONGER 
TRUSSES  USED  IN  RECONSTRUCTION 

three  adjoining  bents,  to  prevent  eccentric  stresses.  All 
work  of  pulling  the  building  back  into  place  was  success- 
fully completed  in  about  three  days'  time. 

New  and  heavier  roof  trusses  on  6-ft.  8-in.  centers, 
as  shown  in  Fig.  2,  have  been  provided,  and  a  substantial 
2  X  8-in.  cross-tie  has  been  added  as  an  extra  precaution 
against  further  accident. 


Traffic  Census  in  Slian;;hni — As  an  item  for  the  curious, 
John  A.  Ely,  of  St.  John's  University,  Shanghai,  China,  sends 
the  following  results  of  a  traffic  census  at  the  corner  of 
Kiengze  and  Nanking  Roads,  Shanghai,  during  the  hours 
7  a.m.  to  7  p.m.;  Rickshaws,  20.441;  carriages,  1754;  motor  cars, 
1610;  street  cars,  640;  wheelbarrows,  178.');  making  a  total 
of  26,230  vehicles  of  various  types,  and  3.'),588  pedestrians.  Of 
the  vehicles  it  is  interesting  to  note  that  22,226  or  85%  were 
of  the  one-man  power  variety — rickshaw  and  wheelbarrow — 
which  are  not  very  severe  on  pavements. 

Brown  Rot  in  Yellow  Pine — Elaborate  studies  of  the  physi- 
ologic activity  of  brown  rot  or  "brown  punk"  in  yellow 
pine  were  made  recently  by  Sanford  M.  Zeller  at  Washington 
University,  SL  Louis,  Mo.  His  results  have  been  published 
recently  in  pamphlet  form  by  the  Missouri  Botanical  Gardens. 
The  rot  is  the  growth  of  the  fungus  "Lenzites  saepiaria," 
which  attacks  mainly  coniferous  timber.  The  brownish  or 
sepia-colored  sporophores  ai)pear  near  cracks  in  the  wood  due 
to  diying.  The  fungus  is  in  nature  very  common  on  railroad 
ties,  telephone  and  telegraph  poles,  etc.,  but  may  be  found  on 
standing  timber.  Its  growth  is  strongly  promoted  by  acids 
(even  with  0.25%  sulphuric  acid  it  grew  luxuriantly)  and  is 
inhibited  by  liquids  of  alkaline  reaction.  The  growth  range 
of  temperature  is  5°  to  44°  C,  the  best  temperature  being  35° 
C.  (95°  F.).  The  fungus  cannot  grow  on  resin.  Experiments 
made  to  show  how  high  a  resin  percentage  was  required  to 
prevent  tlie  growth  were  made  by  mixing  agar-resin  plates. 
No  marked  influence  of  the  resin  appears  until  a  percentage 
between  50  and  60  is  reached,  when  there  is  a  sudden  reduction 
of  growth,  holding  up  to  about  85%,  beyond  which  there  is 
practically  no  growth.  When  the  fungus  was  grown  on 
blocks  of  yellow  pine,  the  influence  of  resin  content  of  the 
wood  was  quite  erratic,  as  is  to  be  reported  in  detail  later. 
Very  full  study  was  made  of  the  enzyme  activity  or  products 
of  the  fungus.  A  large  number  ol  enzymes  wa,s  identified, 
most  of  them  being  highest  in  the  mycelium. 
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Church  dome  cost  $28  a  ton  to  erect— Plea    for   commonsense  dimensions — Origin   and  evolution 

of  the  steel  handbook     (carrying  railways  over  trenches — Plow  places 

signal  cable  12  ft.  below  channel  bottom 


Method  and  Cost  of  Erecting  a 
Large  Steel  Dome 

By    M.    Van-    Mktkk* 

The  !)2rrt.  «lonu'  of  tlic  Wealthy  St.  r.a|.tist  ('liiiiviu 
(Ji'and  K'npids,  Mieli.,  lias  a  steel  ri-ainc  loniicd  liy  i-iulit 
main  arch  nienihers  ;!.')  11.  in  span,  with  ID-ft.  rise,  ji'ani- 
in<i-  into  an  octaizonal  crown  (liaphraijni,  22  ft.  wide  across 
the  points.  The  arches  are  iicnl  together  at  the  heel  hy 
four  trusses  and  I'oui'  sets  of  ani;le  ties.  This  is  hecause 
that  i)orti()n  of  tlie  Ijuildiuii'  under  the  dome  is  scpiare.  and 
ii  ])art  of  the  roof  load  is  earricHJ  hy  the  ties  in  alternate 
hays. 

The  arches  are  2  ft.  deep  at  the  top  and  5  ft.  at  the 
outer  extremity.  Three  lines  of  heanis  pai'allel  to  the 
base  ties  carry  the  \\X)oden  ceilin<i-  and   roof  joists.     The 


ERECTING  ARCHES  OP  CHURCH  DOME 

lateral  bracing-  consists  of  a  system  of  rods  together  with 
a  line  of  struts  in  the  center  of  each  bay  at  right  angles 
to  the  roof  beams.  A  steel  monitor  frame  8  ft.  high  sur- 
mounts the  structure. 

The  erection  procedure  was  as  follows:  A  derrick  of 
the  required  height  was  raised,  and  the  eight  sides  of  the 
diaphragm  were  riveted  up  around  its  base.  With  two 
sets  of  blocks,  the  ring  w-as  raised  to  the  final  eleva- 
tion, 45  ft.  above  the  floor,  and  light  tindjer  falsework 
placed  underneath.  The  arches  w^ere  raised  with  a  gin 
pole,  bolted  in  place,  and  the  base  ties  erected.  The  roof 
beams,  struts  and  rods  were  then  placed,  rivets  driven  and 
supports  removed;  The  entire  job  was  completed  without 
a  mishap,  the  one  anxiety  being  caused  by  the  extraordi- 
narily high  winds  that  prevailed  after  the  diaphragm  was 
raised  and  before  the  timber  falsework  was  finished. 


'I'he  shop  cost  of  this  contract  was  $25  and  the  erec- 
tion cost  ^2S  i)er  ton,  with  labor  at  50e.  per  hour  in  each 
( ase. 

:^: 
Eliminate  Weird  Dimensions 

r>v  llK.xiiY  J.  Marty* 

Ciiarles  M.  IJorton's  article,  "Drafting  Room  vs. 
Shop,"  in  Eiifiincerinf/  Neii's,  Feb.  1,  p.  195,  expresses 
.sentiments  that  draftsmen  and  mechanics  will  echo. 

Delailers  and  checkers  coidd  save  some  of  their  fellow 
dral'tsmen  a  modicum  of  nerv(>  energy  by  using  sane 
dimensions.  TJere  is  a  boiler  22  ft.  8|^  in.  from  the 
foundation  to  the  face  of  the  steam  nozzle;  why  not  make 
it  22  ft.  !)  in.?  There  is  no  over-all  dimension,  from  the 
front  or  back  of  the  boiler  to  the  steam  nozzle.  Another 
instance — a  large  corliss  engine,  17  ft.  some  inches  and 
a  few  eighths  from  the  ccnterline  of  the  shaft  to  the  cen- 
terline  of  the  throttle.  Corliss-engine  builders  are  not 
the  worst  offenders ;  take  the  little  fellows — 6  ft.  4^^  in. 
fiom  eenterline  of.  shaft  to  centerline  of  throttle;  Idj^  i^i. 
from  centerline  of  shaft  to  centerline  of  bolt-hole ;  the 
other  way  it  is  21j|  in.  from  centerline  of  cylinder  to 
centerline  of  bolt-hole — and  so  on  for  eight  or  more  bolts. 

Look  into  almost  any  catalog  of  power-transmission  ma- 
chinery :  A  hanger  with  four  bolts  is  20f\  in.  from  the 
center  of  the  shaft  to  the  center  of  the  two  bolts  on  either 
side,  and  the  latter  are  6%  in.  apart;  why  not  20  in.  ami 
Gi/^  in.?  On  bevel  gears  the  backing  from  centerline  of 
shaft  to  the  back  of  the  pinion  hub  may  be  19|^  in.,  and 
to  the  back  of  the  gear  '7-''/^■^  in. 

It  probably  has  not  occurred  to  some  of  the  manu- 
faetui'ers  of  small  steam  pumps  that  their  products  might 
be  used  in  a  factory  where  the  foundations  are  installed 
inonths  before  the  pump  arrives.  The  carpenter  gazes  at 
the  blueprint  and  wonders  whether  (5"Vg4  i^i-  i^  nearer 
l^  or  1/4  in. 

On  outline  diagrams  of  centrifugal  ])umps  it  is  some- 
times ditficult  to  determine  just  what  is  meant.  It  is 
d?sirable  to  have  the  distances  from  the  pulley,  suction 
and  discharge  openings  and  bolt-holes  given,  so  that  no 
addition  or  subtraction  will  be  required.  Eliminating 
fractions  in  this  instance  might  save  a  dispute. 

The  fractions  have  been  taken  out  of  flanged  pipe 
fittings,  and  the  burden  can  be  lightened  on  other  work, 
such  as  where  boilers,  engines  and  thirty  or  more  pump 
foundations  are  detailed,  for  pipe  6  in.  and  over  made  up 
in  the  shop,  shaft-hanger  supports  made  up  of  structural 
steel  and  provided  with  holes  to  take  the  hanger  bolts. 
This  machinery  may  go  to  the  wdlderness  a  thousand 
miles  from  where  it  was  made.  When  it  gets  there,  time 
is  worth  more  than  money. 


*i[:hief  Engineer,   CadiUac  Machine  Co.,   CadiUac,   Mich. 


*1434  Ridgewood  Ave.,  Cleveland,  Ohio. 


March  8,  1917 
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History  of  Structural-Steel  Handbooks 

By  R.  Fleming* 

A  number  of  handbooks  of  unusual  interest  lie  before 
the  writer.^  The  oldest,  undated  and  unpaged,  was  pub- 
lished by  the  Phoenix  Iron  Co.  in  18(59  and  is  believed  to 
be  the  first  handbook  issued  by  a  manufacturer  explaining 
in  detail  the  use  of  iron  for  structural  purposes.  The 
book  consists  of  24-  pages  .'314x5  in.,  13  of  which  are 
taken  up  with  the  title,  advertisements  and  lists  of  the 
Phoenix  products,  seven  with  tables  and  formulas;  four 
are  headed  "Memorandum"  and  left  blank.  The  engi- 
neering data  are  a  table  of  the  compressive  strength  of 
wrought  and  cast-iron  columns,  the  Gordon  column 
formula,  a  formula  for  the  flexural  strength  of  beams, 
and  tables  giving  the  safe  loads  of  I-beams  and  deckbeams. 
The  products  listed  are  seven  diameters  of  Phoenix  eol- 


a  1-iii.  beam  of  3.01-sq.in.  area  to  a  15-in.  beam  of  20.02- 
sq.in.  area.  The  safe  load,  deflection,  correction  for  lat- 
eral deflection,  strength  as  a  strut  and  moment  of  inertia 
are  given  for  each  beam ;  also  tables  of  weights  of  flat, 
round  and  square  iron  and  of  bolts  and  rivete.  In  1876 
the  New  Jersey  Steel  and  Iron  Co.  published  an  enlarged 
handbook  of  81  pages  and  three  plates.  Later  editions 
bore  the  title  "Useful  Information  for  Engineers,  Archi- 
tects and  Constructors,  and  Tables  of  Polled  Beams, 
Channels,  Angles,  etc.,  made  by  the  New  Jersey  Steel  and 
Iron  Co."  Pages  and  plates  were  added  as  warranted. 
The  third  book  in  order  of  time  is  the  first  edition  of 
the  widely  known  "Carnegie."  The  title  page  reads  "A 
Pocket  Companion  of  Handy  Tables  and  Information  Ap- 
pertaining to  the  Use  of  Wrought  Iron,  for  Engineers, 
Architects  and  Builders.  Com])iled  by  Walter  Katte, 
Civil  Engineer.     Presented  by  Carnegie,  Kloman  &  Co., 
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TABLES  AND  INFORMATION 
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Compiled  by  WALTKB   KATTE. 

CARNEGIE.  KLOMAN   &  CO., 

PmprUtort 

UNION     IRON     MILLS, 

I'lrTHBVB.OH,    fA. 

i 

FIG.   1. 


THE  1S69  POCKET-BOOK  WAS 
A  PRICES-CURRENT 


PIG.  2.  ILLUSTRATION  FACING  TABLE 
OP    PHCENIX    COLUMNS 


FIG.  3.    TITLE-PAGE  OP  FIRST  CAR- 
NEGIE— From  IMr.  Katte's  own  copy 


umns,  eight  depths  of  I-beams,  five  of  deck  beams,  three 
of  channels,  eleven  sizes  of  equal-legged  and  six  of  un- 
equal-legged angles,  six  sizes  of  T-bars,  miscellaneous 
shapes  and  round,  square  and  flat  bars.  The  Phoenix 
Iron  Co.  issued  the  first  edition  of  its  handbook,  "Useful 
Information  for  Architects,  Engineers  and  Workers  in 
Wrought  Iron,"  a  book  of  124  pages  4x61/2  in.,  in  1873 
or  1874  (the  book  is  undated). 

Another  early  book,  the  second  in  chronological  order, 
is  entitled  "Polled  Iron  Beams  Made  by  the  New  Jersey 
Steel  and  Iron  Co.";  it  is  dated  1871  and  consists  of  23 
unnumbered  printed  pages  31/4x514  i"-  The  beams  listed 
comprise  nine  depths  and  eighteen  weights,  ranging  from 


♦American  Bridge  Co.,  30  Cliurch  St.,  New  York  City. 

iThe  writer  is  indebted  to  N.  R.  McLure,  Chief  Engineer  of 
tlie  Plioenix  Iron  Co.,  for  the  use  of  early  Phoonix  handbooks 
and  to  R.  B.  Woodworth,  of  the  CarnoKie  Steel  Co..  for  in- 
formation regarding  editions  of  the  Carnegie  "Pocket  Com- 
panion." 


Proprietors  Union  Iron  :\lills,  Pittsburgh,  Pa."  The 
cover  bears  the  date  1873.  The  book  contains  70  pages, 
30  of  which  are  taken  up  with  Carnegie  ])roducts.  The 
weights,  dimensions,  properties,  safe  loads  and  deflections 
of  beams  and  channels  are  fully  given.  Miscellaneous  in- 
formation and  tables  complete  the  rest  of  the  book.  Page 
14  is  headed  "Sir  Charles  Fox's  Rules  for  Proportion  of 
Heads  and  Pin,>i  for  Ujiset  Links,"  and  on  the  next  page 
there  is  a  "Table  Showing  the  Saving  in  Iron,  Effected 
by  the  Use  of  Bolts  with  Upset  Ends!" 

Another  book  of  interest  is  the  Carnegie  Brothers  & 
Co. 's  "Pocket  Companion,"  second  edition,  187().  The  first 
30  ])ages  are  taken  up  with  the  table  of  contents  and  litho- 
graphs of  rolled  sections;  Part  First  follows  with  60 
pages  giving  "Description  and  Elements  of  the  Union 
Iron  Mills,  Rolled  I-Beams,  Deck  Beams,  Channel  Bars, 
Angle  Iron,  T-Iron,  etc.,  etc.,  with  the  Tables  of  Coelh- 
cients  When  Used  as  Floor  Beams,  Rafters,  or  Struts  and 
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Pillnrs";  Paii  Sim-oik]  (ills  SO  ]nv^vs.  \vH\\  "M  is(rll:tiic(.us 
Tiironiiiilioii  loi-  I'liii^iiiccis,  liiiildcrs  mid  Mcclniiiics."  A 
liniilcd  edition  of  (lie  "I'ockcl  Compiiiiioir''  \viis  priidcrl 
for  (!istril)u(ioii  ;il  llic  Ccidciiiiiid  I'lxposit  ion  mI  I'liilii- 
dc'lpliia.  It  Viis  <ii\i'ii  mainly  lo  iiii|i(iitiiiit  pcrsoiinijfcs. 
The  ovolutioii  of  a  li;nidl)oo|<  is  wi-ll  illiistriilcd  in  tin- 
lone:  liii(>  of  editions  of  this  "Pocket  Companion."  X<> 
other  liandhook  lias  hcen  so  widely  circnlaliMl  ;  of  ||ie  Hf- 
feeilth  edition  (  1!»();!)  over  lOO.OOO  (..pies  were  dist  lilmled. 
'J'he  seventh  t'dition  (!S!)ti)  eontaint'd  data  on  both  inm 
nnd  steel,  the  ]»rolile  cuts  indicating-  by  distinctive  colors 
^vlu^t  sections  were  rolled  in  one  or  holh  materials.  'I'he 
eighth   editii)n    (IS!);))    showed   steel   Hcelions   oidy   and 


Notes  for  Engineers. 


1' ASls  OF  STRKiNi/l  II. 

The  co-i.i.KKiit.-.  in  llu;  cil)-)vc  tabic,  e\oej>t 
thosein  column  V  [],  jnad-,,!!  ••  M.ixiiuuni  Load," 
correspond  tc>  a  sii  linineMc-rce  of  12,- 

ooo  (!  '.  P--r  sipiarr  ::  .  iic  p;ul  uf  the  l^eaui 

at  vi)n-!i  uu.  striiiu  i-  :i  ni;i\iiniiin.  l"he  grcatcr^t 
SlIEAt<.li\'(:  .  .     ;     ■   (HI  ill.    .-U;;u    under  tlie  l(ja(]s, 

given  iuv-i '.  II  a    ilw  .naxiuuini  MUowable, 

will  be  4,ooo  II. .t.  I'V.r  >,.|uare  inch.  The  ullimale 
or  breaking  stic-s  iw  wrougJit  iron  beani.^,  wilii 
top  aiid  boltuni  ^an^e^  of  equal  areas,  may  be 
taken  a-  '■'  'c  i -jsi.sLai'ite  of  the  material 

to  COiiU.c.  r(!iii  j6,000  tu  40,000  ]i)S.  per 

square  inch.  Alihoiigh  Lhe  ullimaiL'  i-esislaiicc 
of  ■wrought  iron  to  ttiinioa  i-  cunsiderably 
greater  than  to  ccjmpie^sjuu.  the  amount  of 
exti-ii^ion  or  conipre.;sion,  within  the  linrits  <>{ 
strength  w-hich  can  be  used  in  practice,  is  tJie 
same  for  either  lorce,  and  tlierefore  wrought  . 
iron  beams  with  eqiuil  arc;is  for  tension  and 
compression  have  a  less  ckriectiuir,  for  a  given 


FIG.    4.    PAGE    FROM    THE    TRENTON    1871    BOOK,    A    PIO- 
NEER STRUCTURAL  POCKET-BOOK 

marks  approximately  the  end  of  the  use  of  wrouglit-iron 
beams  and  channels. 

Passing  from  these  pioneer  books  to  those  of  the  pres- 
ent day — ^with  a  tribute  to  the  excellence  of  the  Pencoyd 
handbook,  "Steel  in  Construction,"  no  longer  published — 
we  find  the  field  now  covered  by  the  handbooks  of  the 
Bethlehem  Steel  Co.,  1911,  120  pages;  Cambria  Steel 
Co.,  1916,  513  pages;  Carnegie  Steel  Co.,  1916,  434:  pages; 
Jones  &  Laughlin  Steel  Co.,' 1916,  388  pages;  Lackawanna 
Steel  Co.,  1915,  456  pages;  and  Phoenix  Iron  Co.,  1915, 
248  pages. 

The  "Catalog  of  Bethlehem  Structural  Shapes"  is,  as 
called,  a  catalog  rather  than  a  handbook.  The  Bethlehem 
company  handbook,  "Structural  Steel,"  issued  in  1907, 
has  not  been  continued.     Only  one  edition  was  printed. 


The  inlipi  inal  ion  given  in  the  Phoenix  hook  is  confined 
mainly  to  Ibe  jiroperties  of  iion  and  steel.  '^Phe  intro- 
duction states,  "No  Httem|)t  has  been  made  lo  compile  a 
textbook  covering  the  design  of  steel  structures." 

A  brief  coinpari.son  of  these  Iwioks  may  be  of  interest. 
They  necessarily  have  mu(-li  in  common,  and  each  manu- 
facturing (inn  gives  prominence  to  its  own  products. 
Tlie\  (Hiitain  a  wealth  of  data,  ami  iid'orniation  invaluable 
III  llie  sinntnral  engineer.  The  personal  e(puition  always 
enters  iido  the  selection  of  material  foi'  a  compilatioi.. 
Cambiia  devotes  23  ])ages  to  areas  and  circmnferences  of 
(ireles,  giving  two  t^d)les,  one  advam-ing  by  tenths  and 
another  by  eighths.  I'oi-  diameters  ranging  from  0  to  100. 
'i'wehc  pages  are  given  to  s(puire  and  round  bars.  Car- 
negie, Jones  &  Laughlin  and  I'hoenix  give  an  unusually 
complett!  table  of  the  functions  of  numbers  from  1  to 
1000.  Phoenix  devotes  30  pages  to  an  exhaustive  table 
of  weights  i^er  lineal  foot  of  steel  ])lates  from  i\xl  in.  to 
n/ox120%  in.  for  each  j',;  in.  of  thickness  and  y^^  in. 
of  width. 

For  the  safe  load  in  direct  compression  on  steel  col- 

umiis  Bethlehem   uses  the   formula   1  (J, 000  - —   55  -    for 

r 

lengths    over    55    radii    of    gyration    and    13,000    for 

lengths    under    55    radii ;    Carnegie    and    Phoenix    use 

19,000  —  100;  for  lengths  from  60  to  120  radii,  13,000 

for  lengths  under  00  radii  and  13,000  —  50  -  for  lengths 

over  120  radii;  Cambria  and  Lackawanna  use  the  Gor- 
J2,50u 


don  formula,  P   = 


1  + 


(12X)^  ' 
36,000r2 


Jones  &  Lauffhlin 


uses  16,000  —  70-  for  lengths  between  30  and  150  radii 

and  14,000  for  lengths  under  30  radii.  Carnegie,  fol- 
lowed by  Jones  &  Laughlin,  considers  loads  on  column 
brackets.  Both  err  in  using  Rankine's  formula  for  ec- 
centric loading  to  determine  the  stresses  for  the  case 
illustrated. 

The  strength  assigned  to  beams  unsupported  laterally 
varies  greatly.  According  to  Bethlehem  and  Phoenix 
80%  of  the  tabtdar  strength  should  be  taken  for  a  beam 
having  a  span  40  times  the  flange  width  without  lateral 
supports.  According  to  Cambria  73%  should  be  taken, 
while  Carnegie  and  Jones  &  Laughlin  give  43%.  Lacka- 
wanna makes  no  mention  of  beams  unsupported  laterally. 
This  omission  is  unfortunate,  for  the  inexperienced  are 
liable  to  use  the  full  tabular  strength  for  all  beams. 
Carnegie,  followed  by  Jones  &  Laughlin,  gives  very  con- 
venient tables  of  the  allowable  uniform  load  on  beams 
and  channels  in  pounds  per  lineal  foot. 

The  subject  of  grillage  foundations  is  taken  up  by  all 
except  Lackawanna.  It  is  noted  that  they  agree  in  locat- 
ing the  maximum  bending  moment  of  a  grillage  beam  at 
the  center  of  the  beam,  correcting  a  grievous  error  found 
in  some  earlier  editions.  There  is  not  the  same  agree- 
ment, however,  in  the  determination  of  bearing  plates 
for  beams.  Carnegie  and  Jones  &  Laughlin  include  cal- 
culations of  rolled-steel  slabs. 

The  location  of  the  principal  axis  of  unequal-legged 
angles  is  given  in  Cambria  and  Lackawanna.  For  the 
location  of  the  principal  axis  of  Z-bars  it  is  necessar}^  to 
refer  to  earlier  editions  of  Cambria. 
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Cambria,  Carnegie,  Jones  &  Lau<;iiliii  and  Lackawanna 
give  a  formula  I'or  wind  pressure  on  roofs,  hut  it  is  the 
old  Hutton  or  Unwin  formula  that  has  long  been  dis- 
credited. 

Cambria  fills  22  pages  with  an  elaborate  analysis  of  the 
building  laws  of  31  cities.  This  seems  longer  than  neces- 
sary, for  building  codes  are  changed  so  often  that  these 
pages  cannot  be  quoted  as  authority.  Moreover,  a  clause 
in  one  part  of  a  code  is  sometimes  modified  by  a  clause 
in  another  part  whic-h  a  tabulation  fails  to  show.  The 
two  pages  of  "Contents  of  Storage  Warehouses"  in  Car- 
negie are  original  and  valuable.  Wooden  beams  and  col- 
umns receive  attention  in  21  ])ages  of  Cambria  and  in  a 
dozen  of  Carnegie  and  Jones  &  Laughlin.  Cambria  and 
Carnegie  give  a  few  pages  to  reinforced  concrete. 

The  question  will  here  be  raised.  Why  not  have  a  stand- 
ard notation  for  beam  flexure?  Why  should  Bethlehem 
and  Cambria  use  such  diverse  systems?  Or  why  should 
Jones  &  Laughlin  and  Lackawanna  differ  as  tliey  do?  At 
present  every  textbook  on  mechanics  or  stresses  is  a  law 
unto  itself  in  its  notation  and  is  liable  to  remain  so  as 
long  as  there  is  no  agreement  among  compilers  of  hand- 
books. 

In  concluding,  attention  is  called  to  two  leading  Eng- 
lish handbooks.  The  "Pocket  Companion"  of  Dorman, 
Long  &  Co.,  Ltd.,  1915,  xl  -f-  240  pages,  is  similar  to 
American  handbooks  and  calls  for  no  special  remarks.  Of 
course,  English  terminology  is  used  throughout. 

The  handbook' No.  IG,  July,  1915,  "Structural  Steel," 
of  R.  W.  Skelton  &  Co.,  320  pages  {5^x81/^  in.,  is  unique 
in  its  contents,  arrangement,  thumb-indexing  and  typog- 
raphy. It  is  stated  in  the  introduction,  "Except  for  the 
mathematical  tables  or  where  express  acknowledgment  is 
made  to  the  contrary,  the  contents  of  this  book  are  entirely 
original  both  in  substance  and  form."  The  scope  of  the 
book  is  confined  mostly  to  structural  steel.  Alone  among 
the  handbooks  mentioned  it  quotes  the  well-established 
Duchcmin  fornmla  for  wind  pressure  on  roofs.  The 
"Nomogram"  is  introduced,  and  a  number  of  these  dia- 
grams are  found  throughout  the  book.  The  notes  regard- 
ing delivery  of  steel  of  the  various  sections  are  especially 
valuable.  A  few  pages  are  given  to  "American"  standard 
beams,  channels  and  specifications.  The  last  20  pages 
are  taken  up  with  photographs  of  structures  fabricated  by 
Skelton  &  Co. 


Supporting  Tracks  Across  Trenches 

Digging  trendies  through  railway  iills  for  culverts,  pipe 
lines,  etc.,  usually  necessitates  placing  timbers  and  block- 
ing under  the  ties,  with  increased  excavation  to  put  in 
this  timbering.  A  metliod  devised  to  reduce  the  amount 
and  cost  of  such  excavation  consists  in  the  use  of  short 
guard  rails  on  either  side  of  the  track  rails,  carrying 
saddles  with  crossbars  that  support  the  track  rails,  as 
shown  in  the  drawing. 

The  guard  rails  are  about  10  ft.  long,  with  ends  bev- 
eled so  as  not  to  catch  hanging  chains  or  hose.  Pieces 
of  scrap  rail  can  be  utilized.  These  rails  are  laid  on 
the  ties,  so  as  to  span  the  location  of  the  trench.  Over 
each  rail  is  placed  a  saddle  having  slots  in  the  vertical 
legs  below  the  level  of  the  rails.  A  crossbar  of  1%-in. 
iron,  with  bottom  sides  tapered,  is  slipped  through  the 
legs  of  the  two  saddles,  and  wedges  driven  l)cneath  it 


fiuard  Rail 


(^Saddle  's^Track  Rail 


'Detail   of 
Wedge 

DEVICE  FOR  SUPPORTING   RAILWAY  TRACK  ACROSS 
TRENCHES 

\\\  the  slotted  holes  force  it  to  a  bearing  against  the  base 
of  the  track  rail.  For  a  trench  4  ft.  wide  one  support 
is  considered  sufficient,  while  for  a  5-ft.  trench  two  sup- 
ports should  be  used  'and  the  sides  of  the  cut  braced  to 
prevent  caving. 

This  device  is  in  service  on  a  number  of  railways.  It 
is  the  invention  of  R.  S.  Bohannan  and  is  made  by  the 
Bohannan  Easer  Joint  Co.,  of  Ensley,  Ala. 


Barge  with  Plow  Lays  Cables  12  Ft. 
Below  Bottom  of  Channel 

By  Paul  J.  Ost* 

The  City  of  San  Francisco  operates  four  drawbridges 
over  narrow  waterways  where  the  regular  traffic  averages 
more  than  two  boats  per  hour.  At  one  of  these  bridges  it 
was  necessary  to  lay  a  new  submarine  signal  cable  hav- 
ing an  outside  diameter  of  1%  in.,  and  at  another  bridge 

two  control  and 
signal  cables,  each 
having  an  outside 
diameter  of  4  in. 
The  channel, 
spanned  by  both 
of  these  bridges, 
has  not  been 
dredged  for  some 
time,  and  the  pres- 
ent mud  line  is 
more  than  10  ft. 
above  the  level  to 
which  the  channel 
will  be  dredged. 
In  order  to  lay  the 
cable  below  the 
dredge  line,  it  was 
necessary  to  sink 
it  through  about 
12  ft.  of  fairly 
soft  mud.  The 
traffic,  the  charac- 
ter of  the  nmd  and  expense  made  the  dredging  of  a 
trench  out  of  the  question.  The  Butte  Engineering  and 
Electric  Co.,  San  Francisco,  which  had  the  contract  for 
the  work,  devised  the  equipment  described  and  illustrated. 


8xi2->- 


Supporfed  from  hcrr^e 
by  a+hrchmenis  made 
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FIG.  1.     PLOW  FOR  L.^YING 
SUBMARINE   CABLE 


•Electrical   Engineer,  Bureau   of  Engineering.   City  of  San 
Francisco. 
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Tlic  caltlc  I'ci'ls  Wi'vv  loaded  oil  a  liaiijc,  wliuli  was 
i'(Hii|>|)i'd  willi  llic  plow  show  II  ill  I-'i^.  1.  'Tills  |>luw  coii- 
sistiMJ  of  an  Sxll'-iii.  tiiiiluT  ;>(i  I'l.  loii^,  shod  lur  10  It. 
at  ()iu>  (Mid  with  a  cuttini;'  vd'^v  of  's-iii.  shed  inm  loniied 
over  a  wooden  wed^e  attaehed  to  one  side  of  the  main 
tinibor.  I'lojectini;  from  the  tiinheroii  the  side  (i|i|iosite 
the  c'littinif  od^'e,  a  chaniiel-iroii  rraine  supported  a  shea\c 
io  carry  the  sidmiariiu'  eahle.  The  plow  was  drawn  hy 
a  st(H>l  cabli'  from  an  electric  wiiicii  located  on  the  shore. 
The  har<je  was  steadied  hv  two  small  steel  cahles  run  over 
hand  winch(>s  set  at  cither  end  of  the  hai^c. 

The  plow  was  toi'ccd  into  the  mini  to  the  proper  depth 
hy  means  of  a  chain-hlock  <o  an'anucd  as  to  tend  to  lilt  the 
wciii'hl  of  the  haru'c  on  the  plow.  When  the  proper  depth 
was  reached,  the  plow  and  haruc  wvw  drawn  to  the  op- 
posite side,  and  tlu'  plow  was  lifted.  'I'liis  oju'ration  Avas 
repeated  several  times  to  loosen  the  mud  before  attempt- 
ing to  lay  the  cable. 

After  the  mud  was  sulliciently  lop>ened,  the  plow  was 
brought  to  Ilu>  surface,  and  the  end  of  the  submarine 
cable  was  led  downward  through  the  sheave  to  the  [)oint 
oi'  termination  at  the  abutment  of  the  bridge,  where  it 


PIG.    2.      BIRDSEYE   VIEW    OF   CABLE-PAYING    RIG 

was  made  fast.  The  plow  was  then  lowered  into  the 
mud,  the  cable  heing  paid  off  the  reel  at  the  same  time. 
When  the  })low  had  reached  the  proper  depth,  it  and  the 
barge  were  again  drawn  to  the  opposite  side  by  the  elec- 
tric winch.  As  the  equipment  moved,  the  cable  was  un- 
reeled into  the  furrow  behind  the  plow,  without  a  strain 
of  any  kind  being  applied  to  it.  At  the  far  side  the  plow 
was  raised,  the  cable  being  allowed  to  remain  slack,  and 
the  sheave  was  unshipped.  The  end  of  the  cable  was 
then  free  to  be  taken  to  the  terminal  box  on  the  bridge 
abutment. 

The  crew  employed  on  this  work  consisted  of  a  foreman 
electrician,  an  electrician  and  three  laborers.  The  work 
could  have  been  handled  more  easily  had  sailors  been 
employed  in  place  of  common  labor,  as  they  naturally 
are  more  familiar  with  handling  the  ropes  and  tackle  re- 
quired on  a  boat.  The  work  was  accomplished,  however, 
using  the  class  of  labor  available. 

In  this  manner  it  was  possible  to  lay  the  cable  at  a 
knoMTi  depth  without  blocking  the  waterwa}^  for  more 
than  30  min.  at  a  time,  and  at  a  very  moderate  cost.  All 
of  this  work  of  laying  the  submarine  cable  was  under 
the  direction  of  M.  M.  O'Shaughnessy,  City  Engineer  of' 
San  Francisco. 


I  INK  AGGREGATE 


I'pint    l*r<»lll«'    iiiid    t'roHM-.Soodoii    I'liper   f»ii    iloUi    SIiU'h    I.s    ii 

.siiKK»'»l '<>••  i>IT<'i<"(l  b.v  Haimicl  I*.  I!;iii(l,  CohimliUH,  Ohio.  Mr. 
r.iiird  .siivH  lie  has  ifcently  usod  a  (juantity  of  holli  kInrlH  of 
p.ipir  ill  connec-tion  with  one  job  and  that  all  but  one  of  the 
plottiMR.s  inu.sl  be  dLscanlert.  The  suKKf^Htion  i.s  offered  in 
tin-  intero.st  of  contractor.s  and  onMrineers.  to  whom  such 
paper,   printed   on   both  .sides,   woubl   mean  money  saved. 

Oil-StiirtiKO  for  Drill-SliiirpriiliiK:  Shop — An  oil  for^e  is 
iinployt'd  ill  the  .stoel-sliarpciiin^?  .shop  of  a  certain  mine  in 
iMi.ssoiiii.  OriKinally  it  was  planned  to  supply  oil  for  the 
I'orne  by  uravity  How  from  an  overhead  tank  in  the  shop, 
but  obJ(-ctions  by  the  underwriters  made  it  necessary  to  place 
an    oil-pressure    tank    outside    the    building,    as    shown    in    the 


Overflow 


A    50-GAL.    FUEL-fJIL    STORAGE    SYSTEM 

sketch.  The  oil  is  maintained  at  the  proper  temperature  by 
means  of  hot  water  from  a  coil  placed  in  a  stove.  The  water 
is  supplied  to  this  coil  from  the  mine-pump  discharge  column 
and  circulated  through  a  hot-water  jacket  around  the  oil 
tank,  rising  thence  to  the  upper  barrel,  which  contains  a 
50-gal.  oil  tank. 

State  Highway  Bri«lj>e  Built  by  County — ^A  steel  highway 
bridge  designed  for  two  l.'J-ton  traction  engines  passing  each 
other  was  recently  completed  across  the  Santa  Clara  River  on 
the  main  inland  road  between  Los  Angeles  and  San  Francisco. 
It  was  built  by  Los  Angeles  County  on  the  request  of  the 
State  Highway  Commission,  as  part  of  the  improvement  of 
main  highways  in  the  state.  The  main  span  is  200  ft.,  with  a 
35-ft.    plate-girder   approach   span   at   each   end.      The   floor   is 
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A  HEAVY  ROAD  BRIDGE,  BUILT  BY  LOS  ANGELES 
COUNTY   FOR   THE   STATE 

1:2:4  slabwork.  The  structure  was  designed  by  H.  E.  War- 
rington, county  bridge  engineer,  and  F.  H.  Joyner,  rbad  ccm- 
inissioner.  Bridges  built  under  the  State  Highway  Depart- 
rnent's  request  will  be  maintained  by  the  state  and,  if  de- 
stroyed, will  be  replaced  by  the  state.  The  call  was  for 
bridges  of  either  steel  or  concrete,  assuming  15-ton  traction 
engine  loading  for  the  steel  bridges  and  20-ton  machines  for 
the  concrete  bridges. 
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Why  Not  Reduce  Water  Rates? 

The  mayor  of  Woburn,  Mass.,  is  seeking  legislative 
authority  to  use  $10,000  a  year  of  water  income  for  gen- 
eral municipal  purposes.  He  urges  that,  although  the 
water-works  are  owned  by  the  city  and  produce  surplus 
earnings  of  $15,000  to  $20,000  a  year,  a  legislative  man- 
date requires  all  the  sur])lus  to  be  used  for  improvements 
instead  of  part  of  it  going  into  the  city  treasury 
as  profits  and  to  reduce  the  city  tax  rates. 

It  seems  pertinent  to  ask  why  not  reduce  the  water 
rates,  if  they  are  producing  a  profit  not  needed  for  oper- 
ation, capital  charges  and  yearly  extensions?  Why  should 
the  water  rates  be  made  high  in  order  that  the  tax  rate 
may  be  made  low? 

Whatever  the  facts  as  to  profits  are  at  Woburn,  some 
other  Massachusetts  cities  are  operating  their  works  at  a 
loss  or,  at  least,  letting  the  works  go  to  rack  and  ruin 
through  lack  of  proper  management  and  financing.  Ref- 
erence was  made  in  these  columns  on  Feb.  15,  p.  285,  to 
comments  on  unsatisfactory  diversion  of  water-works 
fvinds  in  Massachusetts  cities,  as  stated  in  a  report  to  the 
legislature  from  the  State  Department  of  Health.  In  a 
printed  copy  of  this  report,  just  received,  it  is  said  that, 
owing  to  lack  of  proper  maintenance  and  renewals,  the 
water-works  of  a  j\Iassachusetts  city  in  whii-h  the  water- 
Avorks  income  had  been  used  for  general  city  ]mrposes  had 
deteriorated  to  such  an  extent  that  it  had  been  necessary 
"to  borrow  money  for  the  renewal  of  the  water-works, 
while  the  surplus  income  therefrom  was  being  used  for 
the  general  expenses  of  the  city — an  indirect  method  of 
borrowing  to  meet  general  municipal  expenses."  This 
is  certainly  adding  confusion  to  confusion.  Apparently, 
that  city  thought  it  was  really  operating  its  works  at  a 
profit  and  using  the  profits  to  reduce  taxes. 

It  is  high  time  that  such  confusion  in  American  water- 
works management  by  municipalities  be  brought  to  an 
end,  so  that,  if  it  is  decided  to  reduce  general  taxes  at  the 
expense  of  the  water  consumer,  the  result  will  not  be  an 
eventual  addition  to  his  tax  bill. 

T&mporary  Building  Structures  Are 
Often  Neglected 

Sometimes  it  is  good  to  ha\e  a  structure  very  unsafe, 
instead  of  just  moderately  so.  In  a  case  at  Lawrence, 
Mass.,  many  lives  were  saved  because  the  roof  trusses  fell 
down  before  the  building  was  finished  and  occupied.  A 
contributory  providential  cause  was  a  heavy  snowstorm. 

Like  many  temporary  structures,  this  one  was  anything 
but  uniform  in  its  proportioning,  and  as  it  happened  the 
weakest  parts  were  very  weak  indeed.  Had  the  trusses 
been  a  little  stronger,  or  had  the  snowstorm  come  along 
a  little  later,  the  accident  woukl  have  been  of  a  more 
serious  kind. 

The  Lawrence  hall  is  not  the  first,  nor  will  it  be  the 
last,  tem])orary  structure  to  fail.     IJut  there  is  at  present 


one  important  difference  between  ]iermanent  and  tem- 
])orary  structures  whose  elimination  in  the  future  may 
reduce  such  accidents :  namely,  the  fact  that  temporary 
structures  get  distinctly  less  attention  from  building 
codes  and  buikling  inspectors,  as  well  as  from  designers. 
The  carpenter  who  puts  up  a  temporary  stand  or  hall 
by  eye  and  judgment  is  the  first  one  to  introduce  an 
element  of  risk.  But  the  building  Is^w  that  neglects  to 
specify  precisely  concerning  temporary  work,  and  the 
inspector  who  is  apt  to  leave  the  whole  matter  on  the 
carpenter's  conscience,  increase  the  hazard  very  greatly. 
This  is  particularly  true  of  roofs,  for  with  floors  and 
reviewing  stands  the  full  loading  is  so  obvious  and  definite 
that  at  least  posts  and  joists  are  usually  of  safe  sizes. 

There  exists  a  convenient  and  seductive  idea  that 
temporary  structures  may  have  a  smaller  margin  of  safety 
than  those  built  to  last.  How  far  is  this  idea  justified? 
How  much  reduction  of  safety  margin  may  be  allowed? 
These  are  nice  questions.  We  believe  that  the  applica- 
bility of  the  idea,  insofar  as  it  is  justified  at  all,  is 
very  limited.  In  any  event,  it  may  be  put  down  as 
sound  dogma  that  proper  designing  and  proper  inspection 
are  as  essential  for  temporaiy  as  for  permanent  structures. 

The  perplexing  fact  that  many  of  these  structures  are 
so  arranged  that  their  stress  distribution  is  uncertain 
should  not  militate  against  using  the  conservative  prin- 
ciple of  figuring  the  weakest  stress  distribution,  within 
reason.  The  hurry  governing  most  temporaiT  work 
should  not  lead  to  neglect  of  details,  or  sanction  making 
them  weaker  than  their  connecting  members.  Splices, 
knees,  bi'acing  and  bearings  should  have  as  careful  atten- 
tion as  in  a  structure  built  to  endure  through  a 
ofeneration. 


Water-Power  Bill  Fails  in  Congress 

The  ending  of  the  64tli  Congress  without  the  passage 
of  the  Water-Power  bill  and  other  legislation  in  which 
engineers  are  deeply  interested  was  indeed  nothing  but 
Avhat  had  been  expected  ;  but  it  is  none  the  less  a  deep 
disappointment,  in  view  of  all  the  labor  that  has  been  ex- 
))ended  during  the  past  two  years  in  framing  legislation 
that  would 'harmonize  conflicting  ideas  and  enable  water- 
]iower  development  to  go  forward.  President  Wilson,  in 
his  appeal  to  the  public  on  March  4,  made  special  mention 
of  the  Water-Power  bill,  the  bill  for  leasing  public  mineral 
resources  for  development,  the  Webb  bill  for  facilitating 
the  development  of  American  export  business  and  the  bill 
for  reorganizing  the  Interstate  Connnerce  Commission,  as 
examples  of  legislation  which  ought  to  have  been  enacted 
and  would  have  been  except  for  the  obstructive  tactics  of 
a  minority. 

jSTever  in  the  nation's  history  has  it  been  so  clearly 
l)rought  home  to  public  comprehension  that  the  nation's 
welfare  is  dependent  on  the  ability  of  Congress  to  do 
things.  Never  has  the  necessity  of  radical  reform  in 
Conirressional  methods  been   more  clearlv  demonstrated. 
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Another  Underpaid  (^ty  Fln^inccr 

Tho  civil  ('iiu'iiu'ci's  of  Oiuiilia,  Ncli.,  iicfonliiii;  to  ii 
press  ri'ijorl,  arc  complaiiiini;'  lu'causc  the  cily  c'n,i,niu>(>r  is 
a  lucmbor  of  a  local  cii^iiu'i'rin^-  linn,  ami  hint  thai  l)o- 
i-aiisc  of  this  association  an  undue  proportion  of  city  sur- 
vcvinji;  work  is  falling-  to  the  shai'e  of  that  linn.  A  local 
newspaper  pointi'dly  I'eniarks:  "Other  engineers  say  the 
p().>sill)ility  of  overlooking  errors  is  ureati'r  when  the  city 
engineer  ai)pid\('s  wtnk  doiu'  hy  his  own  lirni." 

The  civil  enuineeis  of  Omaha  could  accomplish  far 
more  for  tln'mselves  and  for  their  piot'ession  if  they 
would  direct  their  complaints  and  sarcasms  at  their  city 
government  for  the  uii.^erly  way  in  which  it  comiKMisates 
it>-  ( r.iiinoors.  The  newspaper  quoted  stat(>s  that  the  sal- 
ivry  of  the  city  engineer  was  recently  raised  from  $;5()()() 
to  $;U)00  per  annum,  and  of  the  assistant  city  en<iineer 
from  $'^100  to  $2  100  i)er  annum.  Fine  comi)ensation,  in- 
deed, for  men  wlu)se  duties  include  the  control  of  puhlic- 
works  construction  of  a  I'apidly  ii'i'owin^  city  of  l(i.').()()0 
population  ! 

Worcester  Sewage-Treatment  History 

The  history  of  sewage  treatnuMit  in  Worcester,  Mass., 
reviewed  briefly  elsewhere  in  this  issue,  is  an  epitome  ot 
the  history  of  the  art  in  this  countiT  i'or  the  past  three 
decades.  That  is  not  all.  After  35  years  of  study, 
experimenting  and  practical  operation  on  a  large  scale 
under  the  best  guiding  minds  of  the  country,  Worcester 
today  is  compelled  to  ask  for  time  in  order  to  make 
further  studies  before  it  decides  just  how  to  meet  an 
imperative  demand  for  more  complete  treatment. 

The  processes  tried  at  Worcester — some  on  large  and 
some  on  a  small  scale — have  Ix^en  chemical  precipitation, 
slow  sand  filters,  the  plain  septic  tank,  contact  beds, 
trickling  filters,  tlie  Imlioff  tank  and  now,  actually  or  in 
early  prospect,  activated  sludge.  The  Imhoif  tank  and 
trickling  filters  would  doubtless  be  adopted  today,  were 
it  not  for  the  hopes  inspired  l)y  the  latest  great  promise 
in  sewage  treatment — the  activated-sludge  method. 

Broadly  speaking,  for  many  years  no  one  has  thought 
of  adopting  chemical  precipitation  for  new  installations. 
The  plain  or  one-story  septic  tank  also  seems  to  have 
had  its  day,  except  perhaps  for  small  plants  or  special 
local  conditions.  Slow  sand  filters  require  material 
notable  for  its  scarcity  in  many  parts  of  the  country,  and 
they  also  demand  large  areas  of  land  not  likely  to  bo 
available  at  feasible  cost  nejar  cities  of  any  size.  The 
contact  bed  soon  yielded  to  the  trickling  filter,  again 
except  under  special  local   conditions. 

The  early  promise  of  the  activated-sludge  process  was 
that  in  a  single  simple  tank,  with  sludge  as  the  only 
contact  medium  and  air  under  pressure  as  the  only  agent, 
sewage  could  be  treated  at  will  to  any  required  degree 
while  the  final  sludge  would  be  high  in  nitrates  and  thus 
a  valuable  fertilizer  base.  The  process  still  has  high 
promise,  but  it  does  not  seem  so  simple  and  self-contained 
as  it  did.  Neither  its  cost  nor  the  commercial  value  of 
the  sludge  has  yet  been  so  generally  and  conclusively 
established  as  to  make  further  experiments  unnecessary 
for  each  engineer  and  each  city  approaching  the  process 
for  the  first  time. 

It  is  to  be  hoped  that  Worcester,  with  its  wealth  of 
experimental  and  practical  data  on  other  processes  of 
sewage  treatment,  will  irive  the  activated-sludge  process 


as  full  a  \v<\  as  may  he  needed  lo  determine  how  it  will 
suit  loial  iiindilioMs.  Another  Massachusetts  city, 
Urockltin,  sei'iiis  lo  he  alioiit  commitled  to  aclivat(Ml- 
sludge  treatment  lo  provide  an  eflliient  foi'  its  sand 
lilters.  its  proposed  action  is  based  on  careful  studies. 
Sliouhl  both  of  these  cities  build  activated-sliulge  plants, 
all  sections  of  the  country  would  see  the  process  under 
large-scale  practical  tests — a  condition  much  to  be  wished, 
since  engineers  and  cities  everywhere  are  waiting  for 
conlliinat  ion  of  their  hopes  that  anolhei'  decided  advance 
in  sewage  treatment  has  been  made,  one  giving  at  h^ast 
anothei-  successful  process  to  choose  from  in  seeking  to 
meet  local  conditions,  even  if  it  does  not  jirove  to  be 
the  one  all-inclusive,  all-suflicient  solution  of  the  sewage 
pi'dlilem. 

:^ 

Cement  Kilns  and  Blast  Furnaces 

as  Producers  of  Potash 

It  is  a  matter  of  common  knowledge  nowadays  that  the 
woi'ld's  food  supply  is  dependent  on  a  sufficient  amount 
of  nitrates,  ])otash  and  ])hos])horic  acid  in  the  soil  in 
wliich  ci'ops  are  grown.  These  elements  are  constantly 
being  removed  from  the  soil  by  the  growth  of  crops;  and 
a  large  proportion  is  eventually  discharged  into  the  sea 
through  the  operation  of  modern  water-carriage  sewer- 
age systems. 

In  order  to  supplement  the  slow  processes  of  nature 
in  restoring  fei'tility  to  the  soil  through  the  decomposi- 
tion of  mineral  matter,  agriculture  in  all  civilized  coun- 
tries has  come  to  rely  largely  on  artificial  fertilizers,  the 
chief  ingredients  of  which  are  the  three  elements  above 
named.  Of  these  three,  nitrogen  is  obtainable  from  the 
air,  both  by  the  processes  of  plant  growth  and  by  recently 
developed  electrochemical  processes.  Of  mineral  phos- 
phate, the  United  States  has  enormous  deposits.  For 
potash,  however,  the  United  States,  in  common  with  the 
rest  of  the  world,  has  had  to  rely  upon  the  mines  of 
Germany. 

Since  the  outbreak  of  the  war,  which  cut  off  the  sup- 
ply of  potash  from  Germany,  the  problem  on  which  thou- 
sands of  eai'nest  workers  have  been  engaged  has  been  the 
development  of  a  supply  of  phosphate  from  native  sources. 
There  are  vast  amounts  of  potash  contained  in  certain 
rocks.  Feldspar,  for  example,  contains  a  large  percent- 
age ;  but  methods  of  concentrating  this  potash  and  put- 
ting it  into  marketable  shape  on  a  commercial  basis  are 
yet  to  be  developed.  Within  the  last  few  months,  how- 
ever, it  has  been  discovered  that  the  dust  discharged  from 
the  cement  kiln  and  from  the  blast  furnace,  which  has 
hitherto  been  chiefly  important  because  of  the  nuisance 
that  it  creates,  is  rich  in  potash  and  in  a  form  that  makes 
it  directly  available  for  use  as  a  fertilizer. 

In  Engineering  News  of  Dec.  28,  Arthur  C.  Hewitt, 
Chief  Engineer  of  the  Security  Cement  and  Lime  Co.,  of 
Hagerstown,  Md.,  described  the  pioneer  plant  that  his 
company  has  established  for  collecting  the  dust  from  its 
cement  plant  for  use  as  a  fertilizer.  This  plant  with  its 
five  kilns  in  operation  is  producing  20  to  25  tons  of 
dust  per  24  hours,  containing  5  to  10%  of  pure  potash 
in  the  form  of  a  sulphate.  At  the  Security  plant  the 
Cottrell  process  of  dust  precipitation  is  used. 

There  would  appear,  however,  to  be  a  still  simpler 
method  of  extracting  a  large  part  of  the  dust  from  ce- 
ment-kiln flue  ffases.     At  tlie  recent  annual  meeting  of 
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tlic  Aiiu'riean  Society  of  ^leclianical  l^Ji^inccrs  a  ]);i])('i' 
was  read  by  Arthur  1).  Pratt  on  "Steam  Boilers  for 
Utilizing  ^^'aste  Heat."  One  section  of  this  paper  was 
devoted  to  the  ai)plication  of  waste-heat  boilers  to  cement 
kilns.  The  gases  leaving  the  end  of  a  cement  kiln  are 
at  a  teni])eratiire  of  13(!()°  to  1800°  F.  Tlie  opportunity 
for  utilizing  their  heat  for  generating  steam  is  obvious; 
but  up  to  the  present  time,  according  to  Mr.  Pratt's  paper, 
only  four  cement  plants  in  the  United  States  have  in- 
stalled waste-heat  boilei's.  These  are  the  plants  of  the 
Cayuga  Lake  Cement  Co.,  at  Ithaca,  N.  Y. ;  the  Sandusky 
Co.,  at  Dixon,  III.;  the  Burt  Co.,  at  Bellevue,  Mich.; 
and  the  Louisville  Co.,  at  Speeds,  Ind. 

Mr.  Pratt's  paper  describes  in  detail  the  large  saving 
effected  through  utilizing  the  waste  heat  for  generating 
steam,  and  he  also  devotes  some  space  to  the  action  of  the 
waste-heat  boilers  in  extracting  dust  from  the  waste  gases. 
This  dust,  according  to  Mr.  Pratt's  paper,  is  merely 
taken  back  and  fed  to  the  kiln  again.  The  dust  is  lai-gely 
composed  of  burned  or  unburned  cement  clinker  carried 
along  by  the  blast,  and  its  feeding  back  into  the  kiln  has 
saved  the  use  of  just  so  much   raw  material. 

It  is  evident,  however,  that  the  composition  of  the 
dust  deposited  from  the  kiln  gases  will  be  the  same 
whether  it  is  precipitated  by  the  Cottrell  electrical  process 
or  whether  it  is  dei^osited  in  the  course  of  its  passage 
through  the  boilers  and  their  settings.  If  the  I'aw  mate- 
rials used  at  the  plants  named  are  as  high  in  potash  as 
those  used  at  the  Security  plant,  it  is  evident  that  the 
dust  collected  at  the  boilers  should  be  as  valuable  for 
fertilizer  in  the  one  case  as  in  the  other. 

According  to  the  figures  given  by  Mr.  Pratt,  the  dust 
collected  at  the  Burt  ])lant  amounts  to  about  2^2  tons 
per  kiln  per  day,  or  about  3%  of  the  total  weight  of 
material  fed  to  the  kiln.  At  the  Louisville  Co.'s  plant 
the  boiler  setting  and  the  flues  connected  with  the  kilns 
are  specially  designed  with  the  object  of  settling  out  as 
much  dust  as  possible  to  avoid  collection  of  dust  on  the 
boiler  tubes.  The  dust  collected  at  the  Louisville  plant 
amounts  to  3.9%  of  the  total  weight  of  the  kiln  charge. 
This  appears  to  be  a  little  more  than  half  the  amount  of 
dust  collected  from  the  kilns  at  the  Security  works  by 
the  Cottrell  process,  which  Mr.  Hewitt  gives  as  4  to 
5  tons  per  kiln  per  24  hours. 

From  these  figures,  a  Cottrell  process  plant  to  treat 
the  flue  dust  after  passing  through  the  waste-heat  boilers 
might  be  worth  while.  Such  a  plant  could  be  consider- 
ably smaller  and  would  involve  less  difficulty  in  construc- 
tion and  operation  than  the  plant  installed  by  the  Se- 
curity Cement  Co.,  since  it  would  deal  with  the  gases  at 
much  lower  temperatures,  probably  400°  to  500°  instead 
of  1300°  to  1800°.  The  cooler  gases  would  occupy  a 
much  smaller  volume,  and  there  would  be  less  difficulty 
with  the  apparatus  on  account  of  the  intense  heat. 

The  question  that  naturally  arises  is  where  the  potash 
comes  from  which  is  thus  collected.  Mr.  Hewitt's  paper 
is  silent  on  this  point.  An  interesting  light  is  shed 
upon  it  by  a  paper  entitled  "Potash  as  a  Byproduct  from 
the  Blast  Furnace,"  by  R.  J.  Wysor,  superintendent  of 
blast  furnaces  of  the  Bethlehem  Steel  Co.  This  paper 
is  published  in  the  January  "Bulletin"  of  the  American 
Institute  of  Alining  Engineers. 

It  ajipears  that  the  Bethlehem  Steel  Co.  is  col- 
lecting the  dry  dust  deposited  by  the  blast-furnace  gas 
passing  through  the  furnace  stoves  and  boilers  and  has 


shipped  ]0:3  tons  of  this  dust  in  the  lo  months  since 
Apr.  1,  1915,  to  July  1,  1916.  This  is  the  dust  collected 
from  tlie  opei-ation  of  four  500-ton  blast  furnaces,  and 
it  will  be  obvious  that  the  amount  of  potash  recovered 
from  the  blast  furnace  is  a  much  smaller  percentage  of 
tlie  material  fed  into  it  than  is  the  case  with  the  cement 
kiln. 

This  is  partly  due  to  the  fact  that  at  present  only  a 
very  small  percentage  of  the  potash  discharged  from  the 
blast  furnace  is  saved.  An  extensive  investigation  car- 
ried out  by  the  Bethlehem  Steel  Co.,  of  which  Mr.  Wysoi- 
pi'esents  the  results  in  his  jiaper,  shows  that  only  1.3% 
of  the  potash  present  in  the  materials  charged  into  the 
blast  furnace  is  recovered  in  the  dust  now  collected.  A 
considerable  part  of  the  potash  is  lost  in  the  slag  and 
in  other  ways  which  cannot  be  prevented,  but  there  are 
various  possible  methods  by  which  a  much  larger  pro- 
portion of  the  potash  could  be  recovered,  provided  it  were 
commercially  advantageous  to  do  so.  The  Bethlehem 
plant  has  in  fact  experimented  with  a  Cottrell  dust  pre- 
cipitator and  has  found  it  practicable  to  collect  a  dust 
with  an  average  of  10%  potash  content. 

In  discusshig  the  source  of  the  i)otash  in  the  blast  fur- 
nace Mr.  Wysor  expresses  the  opinion  that  the  chief 
source  of  the  i)otash  is  feldspar  or  clay  mixed  as  an 
impurity  with  some  of  the  materials  entering  the  blast 
I'urnace.  These  impurities  perform  no  valuable  func- 
tion in  the  operation  of  the  blast  furnace;  on  the  con- 
trarv,  the  effect  of  the  alkali  on  the  firebrick  lining  of 
the  hot-blast  stoves  is  exceedingly  injurious. 

While  in  the  blast  furnace  clay  occurs  only  as  an  ac- 
cidental impurity,  in  the  cement  kiln  it  is  one  of  the 
main  elements  in  the  charge.  It  can  readily  be  under- 
stood therefore  why  the  cement  kiln  promises  a  much 
laiger  possible  output  of  potash  as  a  byproduct  than 
does  the  blast  furnace.  Should  the  collection  of  i)otash 
as  a  byproduct  become  a  permanent  feature  of  cement 
manufacture,  it  may  become  worth  while  to  studv  the 
chemical  composition  of  different  nuiterials  available  for 
cement  production.  It  is  entirely  probable  that  great 
variation  will  be  found  in  the  potash  content  of  the  vari- 
ous clays  and  limestones  used;  and  by  choosing  materials 
rich  in  potash,  it  may  be  possible  to  increase  materially 
the  profits  of  a  plant  from  its  sales  of  potash  dust. 

Of  course,  any  commercial  determination  of  the  future 
possibilities  of  potash  production  from  the  cement  kiln 
will  be  dependent  on  the  market  prices  for  potash  after 
the  German  mines  are  again  available  to  the  world.  Even 
though  cheap  potash  from  abroad  were  to  make  it  un- 
profitable to  collect  potash  from  cement  works  located 
on  the  Atlantic  Coast,  however,  it  might  still  be  profit- 
able for  cement  plants  in  the  remote  interior,  where 
the  freight  rate  makes  imported  potash  costly,  to  nuinu- 
facture  byproduct  potash  to  supply  the  local  demand  for 
fertilizers. 

There  is  every  reason  to  believe  that  the  demand  for 
chemical  fertilizers  to  maintain  the  fertility  of  soils  is 
destined  to  increase  enormously  the  world  over.  Fertilizer 
manufacture  is  like  cement  manufacture  in  that  the  value 
of  the  product  per  ton  is  so  low  that  there  is  a  strong 
tendency  for  the  manufacture  to  spread  all  over  the 
world.  It  is  (|uite  within  the  ])()ssibilities,  therefore, 
that  the  wide  distribution  of  portland-cement  manufac- 
ture may  have  an  important  relation  to  the  maintenance 
of  soil  fertility  and  the  world's  food  supply. 
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I.  K.  Brunei  and  the  Hun^erford  Bridge 

.Sir — The  anocdotcs  of  1.  K.  Hruncl  in  "lOiiRlrn'orlnu  Ncwh." 
Jan.  13,  1!>17,  p.  (is,  (.•ontiiin  sonn>  iiiaoi'iiraeies  as  to  tlio  Hun- 
norforil  briilK*'.  This  brid^o  did  not  rro.ss  a  Korj;:c,  but  t-ro.s.scd 
the  Uiver  Thaiuos  at  Loiulon  in  a  vi-iy  Hat  location.  Its  span 
was  676  J/2  ft.,  with  side  spans  of  ."533  ft.  In  1831.  Mr.  Hrunel 
proposed  a  suspension  bi-idge  over  tho  KorRe  of  the  River 
Avon  at  Clifton,  a  suburb  of  Bristol,  and  a  cable  was  stretched 
in  1S36:  but  the  scheme  was  abandoned  in  1S.')3  owiuK  to  lack 
of  funds.  In  lSll-4r)  he  built  the  Hunserford  suspension 
bridge  over  the  River  Thames  at  London,  near  the  site  of  the 
present  Charinp'  Cross  bridge.  In  1S61  (two  ye.'irs  after  Mi'. 
Brunei's  death)  this  bridge  was  removed  to  nuike  way  for  a 
heavier  structure.  The  material  was  purchased  by  John 
Hawkshaw  and  W.  H.  Barlow,  who  were  engineers  for  the 
revived  project  of  the  Clifton  bridge  at  Bristol.  As  rebuilt 
by  them  over  the  Avon,  it  had  (and  has)  a  span  of  702  ft., 
with  a  height  of  245  ft.  above  the  water;  it  has  no  flanking  or 
shore  spans.  "BRIDGE." 

Chicago,   Feb.   24,   1917. 

:^ 
Training  Teachers  of  Engineering 

Sir — In  your  issue  of  Feb.  S  there  is  an  article  of  excep- 
tional merit  by  A.  M.  Shaw,  Esq.,  Consulting  Engineer,  enti- 
tled "Should  Not  Engineering  Teachers  Know  How  to  Teach?" 
It  is  of  such  importance  that  I  desire  to  emphasize  its  main 
sentiment  and  to  amplify  it  by  adding  a  fe%v  suggestions  of 
my  own. 

Mr.  Shaw  is  right  when  he  indicates  that  one  of  the  prin- 
cipal defects  in  engineering  cuiricula  is  a  general  weakness 
among  the  younger  teachei's.  This  is  due  to  several  causes, 
of  which  the  following  ai'e  the  most  important: 

1.  Taking  men  directly  from  the  gi-aduating  classes  and 
making  them  instructors. 

2.  Adherence  to  the  pernicious  habit  of  excessive  "in- 
breeding." 

3.  Employing  teachers  who  know  nothing  about  the  science 
of  pedagogy. 

4.  Peimitting  men  to  teach  who  have  no  natural  aptitude 
for  imparting  instruction,  or  who  are  working  mainly  for 
the  financial  compensation   which  the  work  entails. 

5.  Failure  to  pay  salaries  that  are  large  enough  to  induce 
capable  men  to  leave  engineering  practice  and  adopt  pedagogy. 

In  respect  to  the  first  cause,  there  are  two  sound  reasons 
for  the  objection  raised,  viz.: 

A.  No  one  can  properly  teach  engineering  whose  knowl- 
edge has  been  obtained  solely  from  books:  because,  in  addition 
to  knowing  the  "why  and  wherefore,"  he  must  be  posted 
concerning  the  "how  and  do."  In  my  opinion,  it  is  unwise  for 
any  technical  institution  to  employ  on  its  teaching  staff  any 
man  who  has  not  had,  subsequent  to  graduation,  at  least 
three  years  of  practical  experience — and  most  of  it  in  the 
field. 

B.  A  recent  graduate  when  teaching  at  his  alma  mater  is 
on  terms  of  too  great  intimacy  with  the  students  to  permit  of 
his  having  proper  influence  over  them.  This  is  objectionable 
not  only  because  of  the  matter  of  maintenance  of  discipline 
but  also  because  students  should  regard  their  instructors  with 
a  certain  amount  of  respect— which  is  likely  to  be  lacking  if 
previously  there  has  been  close  intimacy  between  them. 

As  for  "inbreeding,"  or  the  selection  of  instructors  from 
the  graduates  of  the  school,  it  is  objectionable  mainly  because 
it  tends  toward  getting  the  teaching  into  ruts  and  toward 
the  suppression  of  innovations  that  would  be  in  the  line  of 
improvement.  It  should  be  stated,  however,  that  the  longei 
an  engineer  has  been  in  practice  since  graduation,  the  less 
important  is  the  objection  to  having  him  on  the  teaching 
staff  of  the  institution  where  he  studied:  because  by  mixing 
with  the  alumni  of  other  technical  schools  his  ideas  concern- 
ing education  become  broadened,  and  because,  in  connection 
with  large  enterprises,  his  contact  with  the  workers  thereon 
gives  him  an  indication  of  what  are  the  good  features  and  the 
defects  of  the  various  schools  of  engineering. 

Ignorance  of  the  science  of  pedagogy,  as  pointed  out  by 
Mr.   Shaw,    is  a   most   serious   handicap   to   the   success   of  any 


iiisiitution  where  it  Is  permitted  to  exist;  and  allowing  those 
1(1  teach  who  are  lacking  in  natural  aptitude  or  who  are 
governed  essentially  by  sordid  motives  is  a  crime. 

Failure  to  pay  adequate  salaries  to  instructors,  both  young 
and  old,  is  a  condition  which  obtains  today  in  almost  all 
American  technical  schools.  It  is  their  most  serious  stum- 
bling-l)lock  in  the  pathway  of  progress,  and  is  an  evil  which 
should  be  corrected  with  the  h^ast  posKil)le  delay.  Technical 
instiuctors  have  always  been  paid  less  than  their  services  aie 
truly  worth:  and  the  small  increases  of  salaries  which  have 
been  made  of  late  years  have  not  kept  pace  with  the  augment- 
ing cost  of  living. 

J.  A.  L.  WADDELL,  Consulting  Engineer. 

Kansas  City,   Mo.,   Feb.   13,    1917. 


Sir — The  great  increase  of  attendance  at  our  colleges  and 
the  failure  to  secure  coiresponding  increases  of  income  with 
which  to  meet  the  increased  demand  upon  the  capacity  of  the 
institutions  has  brought  about  a  condition  in  education  sim- 
ilar to  that  which  in  trade  has  given  rise  to  the  department 
store  and  in  manufacture  to  the  application  of  efficiency 
engineering.  The  profits  of  the  10-cent  stores  and  automobile 
factories  justify  to  the  business  man  the  adoption  of  his 
methods,  and  this  idol  of  the  American  people  exhibits  his 
wisdom  in  matteis  educational  by  the  creation  of  costly  build- 
ings and  beautiful  giounds  and  a  large  corps  of  inadequately 
educated   and    incompetent   instr-uctors. 

The  number  of  able  men  available  at  the  rates  which  are 
usually  paid  for  instructors,  who  do  practically  all  of  the 
college  teaching  in  the  first  two  years  of  the  course,  is  very 
small.  If  those  responsible  for  the  management  of  our  insti- 
tutions of  learning  would  publicly  admit  their  failure  through 
lack  of  funds  to  properly  meet  the  demand  for  education  the 
matter  would  be  siinplified. 

One  of  the  evils  resulting  from  this  condition  is  the  devel- 
opment of  a  class  of  instructors  inclined  to  turn  up  their 
noses  at  the  duties  of  teaching,  but  who  lay  great  emphasis 
on  their  ability  to  piece  out  their  incomes  in  private  practice. 
It  is  agreed  by  all  that  for  the  young  man  who  aims  to 
become  a  teacher  it  is  well  that  he  should  have  practical 
experience,  both  for  his  own  sake  and  for  the  sake  of  the 
institution  which  he  serves  and  of  the  students  he  is  to  teach. 
But  unless  methods  of  securing  such  exjoerience  are  carefully 
defined  by  older  and  wiser  men  the  resultant  abuses  are  very 
harmful  to  the  students. 

No  man  should  be  allowed  to  enjoy  the  relation  of  instruc- 
tor, teacher,  or  adviser  to  the  most  precious  product  of  our 
country  unless  he  is  willing  to  give  himself  wholeheartedly 
to  the  task  of  furthering  the  development  of  our  sons  and 
daughters  to  the  end  that  they  may  reach  the  highest  attain- 
able achievements. 

What  we  need  is  a  training  of  the  popular  thought  to  the 
end  that  men  may  strive  for  ideals  rather  than  for  the  accu- 
mulation of  dollars,  and  if  in  the  present  world  confusion  the 
value  of  the  dollar  is  so  disturbed  that  no  man  can  know  what 
it  shall  be,  the  reversion  to  the  earlier  and  finer  things  of  life 
may  be  a  blessing  worthy  in  some  degree  of  the  tremendous 
sacrifices  that  are  being  made.  ALBERT  J.  HIMES. 

Cleveland,   Ohio,   Feb.    15,    1917. 


Patented  Materials  on  Foderal-Aul  Rond.s — Attention  has 
been  called  to  tlie  inaccuracy  of  the  statement  in  "Engineer- 
ing News,"  Feb.  15,  p.  290,  in  the  report  of  the  annual  conven- 
tion of  the  American  Road  Builders  Association,  tliat  "Great 
interest  was  aroused  by  the  clause  in  the  regulations  for 
applying  Federal  aid  that  none  would  be  given  for  payment 
of  royalties  on  patented  materials."  To  save  space  the  clause 
in  question  was  not  quoted  in  full  (it  was  quoted  in  "Engi- 
neering News,"  Sept.  14,  1916,  p.  521)  and  only  its  meaning, 
as  apparently  interpreted  by  those  who  discussed  it,  was 
given.  According  to  the  letter  of  the  law,  patented  materials 
are  not  actually  excluded.     The  clause  reads: 

No  part  of  the  money  apportioned  under  the  act  shall  be 
used  directly  or  indirectly  to  pay  or  to  reimburse  a  state, 
county  or  local  subdivision  for  the  payment  of  any  premium 
or  royalty  on  any  patented  or  proprietary  material,  specifica- 
tion, process,  or  type  of  construction,  unless  purchased  or 
obtained  on  open,  actual  competitive  bidding  at  the  same  or  a 
less  cost  than  unpatented  articles  or  methods  equally  suitable 
for   the   same   purpose. 
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A  Base-Support  Rail  Joint 

The  rail-joint  shown  in  tlic  atronipaiiying  drawings 
siii)ports  the  rails  by  their  bases  only,  and  these  for  a 
length  of  only  21^  in.  at  the  center  of  tlie  joint,  instead 
of  thronghout  the  length  of  the  joint.  Tliere  is  no  bear- 
ing under  the  head  of  the  rail. 

In  the  cast-steel  joint  Fig.  1,  the  base  and  outer  side 
are  formed  in  one  piece.  The  outer  side  also  is  carried 
up  so  as  to  have  a  lateral  bearing  against  the  oiitside 
of  the  rail  heads;  ])nt  the  top  of  the  joint  is  i/^  in.  be- 
low the  top  of  the  rail  head,  so  that  it  is  clear  of  the 
false  flanges  of  worn  wheels  even  when  the  rails  are  worn. 
In  the  rolled-steel  joint,  Fig.  2,  the  two  parts  are  iden- 
tical in  shape,  each  forming  one  side  and  half  the  base 
support.  In  this  joint  the  lateral  member  along  the  rail 
head  is  omitted. 

The  purpose  of  this  design  is  to  hold  each  rail  as  an 
individual  member,  avoiding  the  usual  feature  of  splic- 
ing the  rails  so  as  to  form  a  continuous  girder.  Thus  the 
joint  holds  the  rails  in  position  at  their  ends,  both 
vertically  and  horizontally,  without  performing  the  func- 
tions of  a  splice.  It  has  the  same  strength  and  resilience 
as  the  rails,  so  that  it  does  not  constitute  a  rigid  or  hard 
spot  in  the  track.  As  the  l)earing  or  rail  seat  is  slightly 
lower  at  the  ends  than  at  the  middle    (where  the  rail 
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Fig  J  Perspective  View  of  Cos?-- Steel  Joint 


f  Eleva+hn  a+  Ends  {  Secfion  cH-  MiM/e 

Fig.2Cross-Sec+ion  of  Rolled -St-eel  JoirH- 


HINGE  TYPE  OF  RAIL  JOINT 
The  Roach  joint  is  not  a  splice,  but  forms  a  hinge  at  the  rail  ends 


ends  have  a  permanent  bearing),  the  joint  allows  for  the 
deflection  or  wave  motion  of  the  rails  under  hjad.  This 
is  a  special  feature  of  the  joint,  and  it  is  claimed  that  in 
this  way  reverse  stresses  are  eliminated  and  the  load  is 
transmitted  through  the  center  of  the  joint  to  the  tie, 
without  making  a  fulcrum  of  the  ties  and  causing  rocking 
or  pumping. 

In  the  cast-steel  joint,  the  outer  or  main  side-bar 
(which  is  formed  integrally  with  the  base  support)  lias 
a  clearance  of  y"^  in.  from  the  rail  head  at  the  center 
and  1%  in.  at  the  ends  of  the  bar.  The  bottom  of  the 
rail  is  y^  ^^-  clear  of  tlie  base  member  of  the  joint,  ex- 
cept at  the  middle  of  the  joint.  This  is  the  only  point  of 
support  for  the  rail,  and  here  its  base  is  tightly  gripped 
by  the  joint,  as  shown.  The  light  bar  used  on  the  inside 
of  the  cast-steel  joint  does  bear  against  the  head  of  the 
rail,  but  only  at  the  middle,  its  ends  being  -j^  in.  clear 
at  both  top  and  bottom.  In  the  rolled-steel  joint,  it  will 
be  seen  that  this  head  bearing  is  eliminated  entirely. 

With  this  device  the  track  is  best  laid  with  supported 
joints,  having  a  tie  under  the  center  of  each  joint.  It 
can  be  used  with  two-tie  or  bridge  joints,  having  a  tie 
at  each  end  of  the  joint,  but  experience  has  shown  that 


with  the  latter  arrangement  the  joint  ties  remain  higii. 
The  other  ties  (especially  those  of  the  quarter-points) 
then  have  to  be  raised,  while  ordinarily  it  is  the  joint  ties 
that  get  low  and  have  to  be  raised.  With  the  supported 
or  one-tie  joint  less  maintenance  is  required  than  with 
the  two-tie  joint.  The  maintenance  expense  of  eitber 
form  of  the  joint  is  said  to  be  very  low. 

This  joint  has  been  used  for  insulated  joints  on  the 
St.  Louis  &  San  Francisco  R.R.  for  about  four  years, 
and  as  an  ordinary  track  joint  it  has  been  in  service  on 
other  roads  for  about  six  years.  It  has  been  patented 
by  H,  F.  Roach,  President  of  the  Reinforced  Rail-Joint 
Co.,  Syndicate  Trust  Building,  St.  Louis,  Mo. 

:€ 

Legal  Decision  on  Liability  of  Street 

Railway  for  Track  Paving 

By  0.  E.  B]{OWNi:i.L* 

In  the  district  court,  eleventh  judical  district,  State 
of  Minnesota,  St.  Louis  County,  case  of  City  of  Duluth, 
plaintiff,  vs.  Duluth  S"treet  Railway  Co.,  defendant,  the 
court  has  handed  down  a  decision  in  favor  of  the  city, 
which  involves  points  of  interest  to  municipal  engineers. 
The  company's  franchise  provided  among  other  things 
that  in  cases  where  "other  than  animal  power  is  used, 
the  company  shall  be  required  to  pay 
only  so  nnich  of  the  expense  of  paving 
the  stieet  as  is  made  extra  by  reason  of 
said  railway."  The  company  main- 
tained that  it  was  liable  only  for  the 
extra  cost  of  laying  the  pavement 
around  its  tracks  over  what  it  would 
have  cost  to  lay  the  same  pavement  if 
the  tracks  were  not  there.  The  city 
claimed  that  in  addition  to  the  extra 
cost  of  paving  around  rails  the  com- 
])any  was  liable  for  the  cost  of  extra 
width  of  street  made  necessary  by  the 
existence  and  operation  of  the  railway. 
If  tlie  tracks  were  not  in  the  street,  the 
city  would  have  paved  it  25  ft.  wide, 
curb  to  curb,  and  on  account  of  the  street  railway 
it  was  paved  42  ft.  wide.  The  court  held  that  the  extra 
width  was  made  necessary  to  the  extent  of  10  ft.  for 
double  track  and  5  ft.  for  single  track  and  also  that 
the  com])any  was  liable  for  extra  expense  of  paving 
around  tracks.  The  memorandum  of  the  court  contaiiis 
the  following: 

1.  The  court  finds  as  a  matter  of  fact  that  the  additional 
width  of  pavement  was  made  necessary  by  the  railway,  and 
it  has  endeavored  to  fairly  determine  the  extent  thereof.  The 
accuracy  of  such  determination  is  uncertain.  It  is  necessarily 
so.  If  the  railway  coniiiany  is  liable  at  all,  it  is  only  liable 
for  such  additional  width  "as  is  made  necessary  by  reason  of 
the  railway."  Yet  there  is  no  sharply  defined  line  of  distinc- 
tion between  necessity  and  convenience.  It  is  impossible  to 
say  with  absolute  certainty  that  a  given  width  of  pavement 
is  necessary  and  that  any  width  in  addition  thereto  is  merely 
convenient.  This  rriatter  presents  a  question  of  judgment 
only,  upon  which  experts  may  and  do  honestly  and  excusably 
differ;  and  the  finding  of  the  court  represents  only  its  judg- 
ment arrived  at  with  the  aid  of  counsel,  from  the  testimony 
of  experts  and   others. 

2.  The  parties  to  this  contract  must  have  anticipated  that 
during  the  50-yr.  life  of  the  charter  there  would  be  many 
changes  and  improvements  in  the  operation  of  the  railway, 
involving  extra  expense  of  paving;  and  it  was  apparently  the 
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lUirpoHO  of  tlu>  fraiiuTs  of  tlic  InstruiiHiit  to  uh<-  K«n«iiil  Ian 
KUURe  wliiili  inlRlit  i-ovci-  all  iti'iiiM  that  lould  not  lln-ii  In- 
foicsioii  ill  detail.  In  the  opinion  of  thi>  rourt  It  would  Ix- 
\inroasonable  to  hold  that  tho  partifH  to  tin-  transaft loii  <lld 
not  anticipate  that  diirlnn  tliat  50-yr.  period  tin  ro  nilKhl  be 
such  changes  or  inii)rovi'nu'ntH  In  ennlnt-urlnK  niothodn  m-  In 
city  i)lan!»lnK  us  to  create  a  condition  where  it  niuHt  be  h(  id 
that  the  operation  of  the  railway  itself  mal<es  additional 
width  of  pavement  necessary:  and  if  it  be  true  that  the  parlies 
did  anticipate  such  possibility,  they  did  nothlnR  to  indicat*^ 
any  intention  that  the  company  should  not  be  liable  for  extia 
exi)ense  because  of  such  increased  width  th(>  same  as  It  Is 
liable  for  extra  expense  on  account  of  any  other  Item  in- 
creasinK   the  cost  of   pavement. 

In  arriviiif;  at  the  iunoiuit  of  liahility  of  (he  stroct- 
railwiiy  conipiiiiy,  tlic  court  readjusted  the  unit  prices  bid 
hy  the  contractor  who  did  the  pavino;.  Xo  diU'erence  was 
bid  in  price  ])er  stiuare  yard  of  pavin^j  between  the  rcfjuhir 
])avin<>:  outside  of  rails  and  that  between  and  around 
tho  rails.  Tho  testimony,  however,  sliowed  a  di (Terence 
in  actual  cost,  and  tho  railway  com])any  was  held  liable 
for  such  cost. 

Up  to  the  ])resei\t  time  the  unit  prices  'bid  on  con- 
tract work  have  been  the  tinal  basis  for  divisions  of  cost 
and  assessments.  Tn  cases  of  unbalanced  bids  this  has 
^•iven  an  incorrect  "division  of  the  co.st,"  amon<^-  the 
jiarties  sharing?  it — the  i)roperty  owners,  the  city  and  the 
street-railway  company.  Under  this  action  it  will  be 
proper  for  the  city  engineer ino-  department  to  scrutinize 
all  contracts  for  unbalanced  bids  and  make  a  fair  read- 
justment for  purposes  of  division  of  cost  and  assessment. 


Dry  Rot  in  a  Derrick  Boom  Causes 
Fatal  Accident 

By  IIkn'1!V  Blood* 

On  Jan.  31,  1917,  the  boom  of  a  stiff-leg  derrick  on  the 
Public  Auditorium  in  Portland,  Ore.,  broke  near  the  up- 
per end  and  dropped  a  roof  truss  to  the  street.  Two  steel- 
workers  were  riding  to  the  roof  on  the  truss.  One  fell 
with  it  and  was  killed;  the  other  jumped  or  was  shaken 
off  inside  the  building  and  escaped  serious  injury.  Three 
roof  trusses  (besides  the  one  that  dropped)  and  several 
roof  beams  were  damaged.  The  top  of  the  wall  was 
crushed  for  a  short  distance,  and  a  section  of  scaffolding 
was  destroyed.  Broken  pieces  of  wood  from  the  end  of 
the  boom  were  found  to  be  seriously  affected  by  dry  rot, 
although  the  outside  appeared  to  be  sound. 

The  derrick  consisted  of  two  stiff-legs  placed  at  right 
angles  to  each  other,  a  30-ft.  mast  and  a  90-ft.  boom. 
The  stiff-legs,  sills  and  mast  were  composed  of  square 
timbers  about  12x12  in.,  the  bottom  of  the  stiff-legs  being 
about  32  ft.  from  the  foot  of  the  mast.  One  stiff -leg  was 
placed  north  and  south  over  roof  truss  T2,  with  the  mast 
at  the  north  end  and  about  40  ft.  from  truss  Ti.  The 
other  stiff-leg  ran  east  to  truss  T3  (see  Fig.  2).  The 
main  part  of  the  boom  was  70  ft.  long  and  15  or  16  in. 
in  diameter  at  the  larger  end ;  it  was  spliced  out  to  a 
length  of  90  ft.  by  lapping  another  round  timber  of  about 
40  ft.  along  the  under  side  and  lashing  the  two  together 
with  wire  rope  at  the  ends  and  center  of  the  lap  (Fig.  3). 

The  contractor  stated  that  this  timber  was  five  years 
old  and  that  it  had  been  stored  in  his  open  yard  when  not 
in  use,  where  it  was  exposed  to  the  weather.  When  new, 
it  had  been  given  a  coat  of  linseed  oil  and  one  of  green 


paint.  He  ihoiigbl  that  an  outside  exaniinat  ion  would 
not  lia\t'  indicated  unsouiulness  and  that  tiu;  stcelworkers 
would  not  ha\('  ridden  on  the  truss  if  they  hatl  thought 
it   unsafe. 

Tlu!re  were  two  lifting  blocks,  one  at  the  end  of  the 
main  boom  and  one  at  tht;  (mkI  of  the  spliced  length.  They 
had  a  four-part  steel  cable,  and  the  same  line  ran  through 
both,  so  that  the  strain  was  divided  about  proportionattdy 
i)etween  them.  Tiie  hoisting  line  ran  from  the  lower 
hoisting  block  to  a  sheave  close  to  the  end  of  the  boom 
(set!  i^'ig.  ;}),  followed  the  toj)  of  the  boom  to  the  mast 
and  ])asse(l  down  through  the  turning  pivot  to  the  en- 
gine, which  was  located  on  the  main  floor  of  the  Audi- 
torium. 

The  boom  was  10|  in.  in  diameter  at  the  tip.  It  had 
a  vertical  slot  2  in.  wide  and  13  in.  long  for  the  hoisting- 
line  sheave,  a  collar  formed  of  two  pieces  of  IxO-in.  metal 
\v\t\\  l|-in.  bolts  and  heavy  shackles  for  the  hoisting  and 
boom-raising  blocks.     There  was  a  ^x4-in.  strap  on  each 
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FIG.  1.   DERRICK  BOOM  LYING  ON  ROOF  AFTER  FALL 

side  hooked  around  tlie  outer  edge  of  the  collar  and  ex- 
tending back  about  3  ft.  Four  f-in.  bolts  and  a  1^-in. 
sheave  pin  ran  through  both  straps  and  the  timber.  There 
was  an  old  horizontal  check  extending  from  the  tip  to 
a  point  beyond  the  inner  bolt,  and  an  old  vertical  crack 
running  both  ways  from  the  sheave  slot,  which  divided  the 
end  of  the  stick  into  four  parts.  There  was  also  quite 
a  large  sound  knot  near  the  end.  The  break  that  caused 
the  accident  Avas  close  to  the  inner  f-in.  bolt. 

The  smaller  roof  trusses  and  beams  were  piled  near  the 
Third  St.  wall,  as  delivered.  A  number  had  already  been 
raised  and  set  in  place,  some  being  as  heavy  as,  or  heavier 
than,  this  truss  T45,  which  weighs  5100  lb.  The  wall  is 
60  ft.  high  at  the  point  of  accident.  Truss  T45  had  been 
lifted  some  distance  above  the  wall  and  other  roof  fram- 
ing and  turned  at  right  angles  to  the  wall.  The  boom  \vas 
at  an  angle  of  nearly  45°.  Two  or  three  sharp  reports 
like  rifle  shots  were  heard  by  bystanders  a  few  seconds 
before  the  truss  reached  this  position.  They  appeared  to 
come  from  the  end  of  the  boom.  The  end  suddenly 
snapped  off  3  ft.  from  the  tip,  the  truss  dropped  on  the 
outer  roof  beam,  slipped  down  across  the  wall  and  fell  to 
the  street,  carrying  away  the  scaffolding  as  it  fell.  The 
blocks  and  cable  went  with  it,  and  some  cable  was  reeled, 
from  the  drum  of  the  engine.  The  boom  innnediately 
dropped  to  the  roof,  striking  transversely  another  boom 
that  was  lying  over  truss  Tl,  swung  violently  downward 


March  8,  1917 


ENGINEERING     NEWS 


411 


aud  split  two  or  three  large  pieces  from  the  end,  one  or 
two  of  which  fell  to  the  ground.  Some  electric  wires  on 
poles  nearly  as  high  as  tlio  wall  were  broken  by  the  falling 
truss.  The  current  was  conducted  to  the  roof  steel,  and 
several  workmen  in  contact  with  it  loceived  shocks.  The 
10-in.  beam  that  was  struck  by  the  truss  was  sheared 
otf  diagonally  through  the  web  at  that  end.  The  short 
end  of  the  beam,  hanging  to  truss  T23,  can  be  seen  in  one 
of  the  photographs.  Se\eral  other  beam  connections  were 
broken.    They  had  all  been  bolted  temporarily. 

An  examination  of  the  broken  timber  showed  that  it 
was  so  affected  by  dry  rot  near  the  end  that  probably  not 
25%  of  the  strength  remained.  Fungus  growth  was  pres- 
ent in  some  of  the  splits.  There  was  a  thin  shell  of  quite 
sound  wood  outside.  Its  condition  could  have  been  deter- 
mined by  boring  a  few  small  holes  in  it  or  probably  by 
jDercussion.    It  had  very  likely  been  strained  to  the  break- 
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FIG.   3.      BOOM  SPLICING  AND  BREAK   AT   END 

ing  point  by  some  previous  load.  The  shape  of  the  end 
connection  and  the  fact  that  the  spliced  piece  was  not  in 
line  with  the  main  boom  would  cause  considerable  ec- 
centric stress  when  the  boom  was  in  its  lower  positions. 
The  brake  on  the  engine  may  have  slipped  and  produced 
a  shock  on  the  cable ;  it  was  seen  to  slip  a  day  or  two 
later. 


Til  is  adds  to  the  lesson  taught  by  a  former  accident  on 
the  Pittock  Block  that  derricks  and  other  erection  appa- 
ratus should  be  given  more  attention  by  their  designers 
and  by  the  contractors  and  the  city  or  state  inspectors. 
The  various  parts  should  be  strong  enough  to  resist  with 
a  reasonable  factor  of  safety  any  probable  combination  of 
direct  and  secondary  stre.sses  that  may  come  upon  thein 
in  different  positions,  and  the  timbers  and  cables  should 
be  carefully  examined  before  use  on  each  piece  of  work 
and  at  other  regular  intervals  to  see  that  they  are  in  safe 
condition.  Derrick  timbers  should  not  be  left  exposed 
to  the  weather  for  long  periods  when  not  in  use;  they  are 
almost  certain  to  be  attacked  by  dry  rot.  Painting  the 
outside  may  hasten  and  not  prevent  this. 

Steel  erectors  should,  as  far  as  possible,  keep  the  work- 
men from  riding  on  loads,  and  they  should  be  made  more 
responsible  by  law  for  the  proper  construction,  care  and 
inspection  of  derricks  and  other  erection  equipment.  This 
is  not  limited  to  steel  structures,  but  applies  to  those  of 
other  materials;  scaffolds  on  frame  buildings  are  often 
built  insecurely  and  sometimes  cause  accidents.  Probably 
most  accidents  could  be  prevented  by  a  little  care  and 
forethought.  But  it  has  generally  been  the  practice  to 
give  consistent  attention  to  the  design  and  superintend- 
ence of  permanent  buildings  and  none  to  the  temporary 
structures  used  in  erection. 

Ontario  Municipalities  Oppose  Canadian 
Northern  Ry.  Extension 

The  projected  84-niile  extension  of  the  Canadian  North- 
ern Ey.  from  Toronto  to  the  Niagara  frontier  was  opposed 
by  Sir  Adam  Beck,  of  the  Ontario  Hydro-Electric  Power 
Commission,  at  the  annual  meeting  of  the  Ontario  Hydro- 
Electric  Railway  Association,  held  in  Toronto,  Feb.  21. 
He  held  that  the  people  must  now  decide  whether  or  not 
they  want  a  national  electrified  railway  system.  The 
provincial  Hydro-Electric  Commission  had  spent  $750,000 
in  preparing  plans  and  estimates  for  the  hydro-electric 
radial  lines.  He  asserted  that  the  Canadian  Northern  had 
not  the  means  to  build  the  projected  line. 

The  Canadian  Northern  plans  involve  an  expenditure 
of  $7,000,000.  Provision  has  been  made  for  double  tracks 
through  all  important  centers,  maximum  grades  of  |%, 
interchange  connections  with  American  coal  roads,  new 
receiving  yards  at  Niagara  Falls,  Ont.,  bridges  at  Oak- 
ville,  Bronte,  the  Desjardins  Canal,  the  River  Jordan  and 
(ultimately)  across  Niagara  River. 

A  letter  was  read  from  Sir  William  Hearst,  Premier 
of  Ontario,  to  the  effect  that  the  provincial  government 
would  stand  behind  the  association  in  its  protest  against 
any  interference  with  the  hydro-radial  movement  by  pri- 
vate corporations,  and  particularly  in  its  protest  against 
the  granting  of  special  privileges  to  the  Canadian  North- 
em  Ry.  Resolutions  were  adopted  urging  the  govern- 
ment to  proceed  with  the  Chippewa  development  scheme 
as  rapidly  as  possible;  to  amend  the  act  providing  for  the 
construction  of  hydro-radial  lines,  so  as  to  permit  the  im- 
mediate construction  of  lines  authorized  by  the  people ; 
and  protesting  against  interference  by  corporations  and 
private  interests  against  provincial  projects  and  request- 
ing the  government  to  pass  a  remedial  act  safeguarding 
the  rights  of  municipalities  against  the  erection  of  poles 
and  stringing  wires  without  consent  of  the  people. 
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Atlanta  Engineers  To  Aid  (.ity 

A  Intiird  (if  Consulting-  Mntii nci' rs  lo  ^yivc  jxlvicc  lUid 
counst'l  to  tlio  fitv  ^n'oviM-nnuMit  of  Alianln,  (ia.,  has  lu'cii 
autiiorizcd  by  n  recently  iiasscd  i-ity  ordinance  and  nieni- 
itcrs  to  tiic  iiunil)er  of  lixc  lia\e  Itccn  named  by  the  Af- 
(iliated  Teclinical  Societies  of  Atlanta.  Tbe  api^intees 
are:  J.  N.  llazleluirst,  M.  Am.  Soc.  C.  K.,  (i.  R.  Solomon, 
M.  Am.  Soc.  C.  K.,  A.  M.  Schoon.  Am.  Inst.  K.  K.,  C 
1».  Pool  M.  Am.  Soc.  M.  E.,  and  Hal  Ilonl/,,  M.  Am. 
lust  Arch. 

Tho  board  will  serv(>  without  pay.  It  is  the  intention 
of  the  city  council  to  call  on  the  hoard  for  technical  ad- 
\ii'0  and  assistance  on  all  the  \arious  en.uineerino-  prob- 
lems that  arise — such  as  the  pavino-  of  streets,  planning 
and  construction  of  sewers  and  sewage  purification  plants, 
the  extension  and  development  of  the  waterworks  system, 
the  electrical  prol)lenis,  fire  protection  problems,  building 
laws,  etc.  Whenever  some  problem  is  referred  to  the 
board  on  which  they  desire  the  expert  advice  and  co- 
operation of  a  specialist  in  that  line,  they  will  call  him  in 
and  he  will  give  the  board  the  full  benefit  of  a  special 
study  of  that  problem. 

Reinforcing   the    Poughkeepsie  Bridge 

The  famous  cantilever  l)ridge  across  the  Hudson  River 
at  Poughkeepsie,  N.  Y.,  is  to  be  strengthened  and  altered 
for  the  second  time  in  its  life,  to  adapt  it  to  heavier  load- 
ing. A  special  feature  of  the  work  is  that  the  bridge  will 
be  changed  from  double  track  to  single  track,  since  the 
main  structure  could  not  be  strengthened  sufficiently  to 
carry  the  new  loading  on  both  tracks.  The  bridge  was 
com])leted  in  1889  and  forms  a  connection  between  the 
New  York,  New  Haven  &  Hartford  E.R.  and  railways 
west  of  the  Hudson  River. 

The  Poughkeepsie  bridge  has  a  central  cantilever  span 
of  546  ft.,  flanked  by  two  anchor  spans  of  525  ft.,  and 
two  cantilever  spans  of  548  ft.;  the  latter  have  anchor 
arms  forming  200-ft.  shore  spans.  The  height  is  about 
165  ft.  above  water  level.  The  length  of  the  bridge 
proper  is  3094  ft.,  while  the  steel-viaduct  approaches  bring 
the  total  length  to  about  6760  ft.  As  built  originally  (and 
completed  in  1889),  the  bridge  had  two  lines  of  deck 
trusses  on  steel  towers.  These  were  spaced  30  ft.  c.  to  c. 
and  carried  a  double-track  floor.  In  1906  the  bridge  w\as 
strengthened  for  heavier  loading  by  building  a  third  line 
of  trusses  on  the  center  line  of  the  bridge,  these  being 
supported  on  new^  steel  bents  within  the  towers. 

■\^'ith  the  great  increase  in  engine  and  train  loading  of 
the  past  few  years  the  bridge  could  not  safely  carry  these 
loads  on  both  tracks  simultaneously,  nor  could  it  be  rein- 
forced, to  such  an  extent  as  to  do  this.  The  alternatives 
were  to  eliminate  the  possibility  of  this  double  loading  or 
to  build  a  new  bridge.  The  former  plan  was  adopted,  as 
the  cost  will  be  relatively  small ;  and  although  the  traffic 
is  heavy,  it  can  be  handled,  without  trouble  over  this 
single-track  link. 


The  principal  change  on  the  bridge  will  be  the  recon- 
struction ol'  the  lloor  system,  using  long  and  heavy  floor- 
beams  that  will  distribute  the  load  over  the  three  lines 
ol'  fruss(>s.  With  the  present  double-track  arrangement 
each  track  has  an  in(le[)endent  floor  system.  The  spans 
and  towers  of  the  approach  viaducts  will  be  reinforced, 
and  the  new  single  track  will  extend  over  part  of  the 
length  of  these  ap])roaches.  The  rails  of  the  two  tracks 
Mill  be  gauntleted  over  this  single-track  section,  so  as  to 
avoid  the  necessity  of  switch  connections  at  the  ends. 

The  plans  for  the  altering  and  reinforcement  of  the 
structure  were  made  by  Ralph  Modjeski,  consulting  engi- 
iie(!i',  of  Chicago,  The  work  will  be  done  by  the  Strobel 
Steel  Construction  Co.,  of  Chicago,  and  the  matei'ial  will 
be  supplied  by  the  Fort  Pitt  Bridge  Works,  of  Pittsburgh. 
The  work  must  be  carried  out  without  interfering  with 
traffic  and  is  to  be  completed  during  1917. 

The  Denver  WaterWorks  Situation 

Attention  is  again  called  to  the  Denver  water-works 
situation,  already  several  times  discussed  in  the  columns 
of  Engineering  News,  by  the  recent  filing  with  the  Public 
Utilities  Connnission  of  the  City  and  County  of  a  prelim- 
inary report  by  the  Van  Sant-Houghton  Co.  of  San  Fran- 
cisco. The  Commission  originally  entered  into  a  con- 
tract with  this  companv^  in  July,  1915  (Engineering  News, 
July  29,  1915,  p.  234).  Under  the  tenns  of  this  contract 
the  company  was  to  make  a  complete  report  with  refer- 
ence to  the  proposed  construction  of  a  new  and  independ- 
ent water  plant  for  the  City  and  County  of  Denver,  it 
being  definitely  understood,  although  not  stated  in  the 
contract,  that  the  report  should  be  completed  prior  to 
May  1,  1916.  On  Feb.  21,  1916,  however,  the  Commis- 
sion entered  into  an  option  agreement  with  the  Denver 
Union  Water  Co.,  the  corporation  furnishing  water  to  the 
city,  under  the  terms  of  which  agreement  the  citizens 
were  to  have  the  opportunity  of  voting  upon  the  the  pur- 
chase of  the  existing  plant  upon  the  termination  of  liti- 
gation now  pending  before  the  United  States  Supreme 
Court,  in  which  litigation  a  final  determination  as  to  the 
value  of  the  said  plant  is  involved.  (Engineering  News, 
^lar.  9,  1916,  p.  483.)  Under  these  circumstances  the 
Connnission  no  longer  desired  such  a  detailed  report  as 
was  at  first  proposed,  particularly  when  it  became  appar- 
ent that  the  preparation  of  such  a  report  was  going  to 
take  much  longer  than  was  at  first  anticipated  by  the 
Commission,  and  on  Sept.  15,  1916,  a  new  agreement  was 
entered  into  with  the  engineering  company  to  the  effect 
that  it  should,  not  later  than  Oct.  5,  1916,  conclude  all 
v/ork  under  the  previous  contract  and  submit  a  prelimi- 
nary estimate  on  the  cost  of  a  new  water  plant.  The 
report  was  submitted  in  the  latter  part  of  December,  1916. 

The  main  features  of  the  report  are  the  conclusions 
(a)  that  it  would  cost  $27,479,500  to  construct  a  new^ 
and  independent  plant  for  the  city,  this  amount  being 
approximately   twice   the   present  value   of  the  existing 
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plant  as  determined  by  the  United  States  District  Court 
and  more  than  twice  the  amount  estimated  as  the  cost  of 
con.struciino:  a  new  plant  by  other  engineers  employed  by 
the  Commission;  (b)  that  the  supply  of  water  in  the 
South  Platte  Eiveu  and  its  tributaries  is  insufficient  for 
the  requirements  of  the  city  without  the  purchase  of  the 
water  rights  now  claimed  by  the  Denver  Union  Water  Co. ; 
and  (c)  that  the  existing  plant  should  be  pui'chased  under 
the  provisions  of  the  agreement  of  Feb.  21,  19 IG. 

The  plans  suggested  by  the  Van  Sant-Houghton  Co. 
include  estimates  of 

Diversion  from  Blue  Kiver  druinago,  approximately $7,500,000 

Three  large  reservoirs,  approximately : 5,000,000 

A  concrete-lined  aqueduct,  approximately 3,000,000 

Purification  plant,  approximately 2,000,000 

City  distribution  system,  approximately 10,000,000 

Total $27,500,000 

The  proposed  system  is,  of  course,  far  more  compre- 
hensive and  modern  than  is  the  existing  system,  the  total 
reproduction  cost  of  which  was  estimated  by  the  engineers 
employed  by  the  Denver  Union  AVater  Co.  to  be  $12,718,- 
o83,  excluding  values  of  Avater  rights,  going  concern  value 
and  development  expense. 

The  report  is  considered  by  the  Commission  as  sug- 
gestive only  and  in  no  respect  as  final  or  conclusive.  It 
is  hoped  that  the  matters  now  on  appeal  before  the  United 
States  Supreme  Court  will  be  passed  upon  and  that  the 
citizens  of  Denver  may  have  the  opportunity  of  voting 
upon  the  j^urchase  of  the  existing  plant  before  the  end 
of  the  current  3'ear. 

Cincinnati  Rapid-Transit  Advanced 

The  draft  of  an  ordinance  outlining  the  terms  of  the 
lease  for  the  proposed  rapid-transit  loop  that  the  City 
of  Cincinnati  is  to  build  as  outlined  in  Engineering  News, 
Apr.  6,  1916,  p.  673,  was  presented  to  the  council  at  a 
special  meeting,  Mar.  3.  The  first  public  discussion  was 
at  the  meeting  of  the  City  Club  the  same  day,  and  other 
public  meetings  are  to  be  held  soon.  The  ordinance  will 
then  be  placed  in  final  form  for  early  passage.  The 
terms  of  the  lease  provide  for  its  submission  to  the 
qualified  electors,  and  it  will  be  voted  on  at  the  same 
time  as  the  question  of  the  home-rule  charter,  or  on 
Apr.  17,  1917. 

The  proposed  lease  is  for  a  term  of  29  years,  but  the 
company  must  accept  the  theory  of  an  indeterminate 
franchise.  The  earnings  of  the  company  are  to  be 
limited,  and  the  city  shall  have  control  of  operations  and 
the  right  of  purchase  at  specified  times. 


Form  American  Academy  of  Engineers 

x\t  the  suggestion  of  Secretary  Eedfield  of  the  Depart- 
ment of  Commerce  steps  have  been  taken  to  form  an 
American  Academy  of  Engineers.  Gen.  George  W. 
Gocthals  was  asked  to  name  ten  engineers,  who  with  him- 
self will  form  the  nucleus  of  the  new  organization.  These 
ten  are  to  select  forty  more  members  and  the  fifty,  as 
incorporators,  will  ask  Congress  for  a  national  charter. 
It  is  the  intention  to  limit  the  membership  to  one  hun- 
dred. The  ten' chosen  by  General  Goethals  are:  Dr.  C.  F. 
Chandler,  Professor  of  Chemistry,  Columbia  University, 
New  York  City;  Dr.  W.  F.  AI.  Goss,  President,  Eailway 
Car  Builders'  Association ;  Dr.  Carl  Ilering,  Consulting 
Electrical  Engineer,  Philadelphia ;  Clemens  Herschel, 
Consulting  Civil  Engineer,  New  York  Citv ;  Dr.   C.   0. 


Mailloux,  Consulting  Electrical  Engineer,  New  York 
City ;  Dr.  S.  W.  Stratton,  head  of  the  Bureau  of  Stand- 
ards, Washington,  D.  C;  Prof.  A.  N.  Talbot,  of  the 
University  of  Illinois;  Stevenson  Taylor,  Vice-President 
of  the  Quintard  Iron  Works  Co.,  New  York  City;  Dr.  J. 
A.  L.  Waddell,  Consulting  Civil  Engineer,  Kansas  City, 
Mo.,  and  Charles  F.  Rand,  Mining  Engineer,  New  York 
City. 

The  Standardixation  of  Salaries  in  all  state  departments  is 
advocated  by  Governor  James  M.  Cox  in  a  budget  submitted 
to  the  Ohio  legislature. 

The  Uoiid  Election  to  provide  funds  for  rebuilding  the 
Lower  Otay  dam  in  California  has  resulted  in  the  bonds 
carrying   by   a   comfortable    majority. 

A  Snowslide  Killed  15  Men  when  it  destroyed  the  bynk- 
house,  compressor  house  and  warehouse  of  the  North  Stai- 
mine  near  Hailey,  Idaho,  in  the  latter  part  of  February.  A 
fall  of  21  ft.  of  snow  in  three  days  followed  by  rain  resulted 
in    numerous   slides    in    the   district. 

To  Anthorixe  Subway  C'oiiNtruction  in  Pittsburgh,  suitable 
legislation  is  being  sought  by  the  city  officials  in  the  state 
legislature.  The  bills  introduced  on  their  behalf  are  drawn 
so  as  to  permit  municipal  construction  of  a  rapid-transit  sub- 
way to  be  operated  by  a  lessor  company. 

AVorknien's  Cottases  at  the  municipally  owned  garbage- 
reduction  works  of  Dayton,  Ohio,  are  proposed.  The  cost 
would  be  met  from  a  bond  issue  to  cover  the  cottages  and 
plant  improvements,  the  bonds  to  be  cared  for  by  the  revenue 
from  the  plant.  Six  cottages  at  a  reported  estimated  cost  of 
$1500  each  are  proposed. 

A  Railway  Collisiou  Killed  20  Persons,  according  to  press 
dispatches,  when  the  Mercantile  Express  on  the  Pennsylvania 
R.R.  was  run  into  shortly  after  midnight  on  Feb.  27  by  a 
fast  freight  at  Mount  Union,  43  mi.  east  of  Altoona,  Penn. 
The  express  had  stopped  to  discharge  passengers  when  the 
collision  occurred.  The  three  steel  sleepers  were  telescoped 
but  remained  on  the  tracks;  six  of  the  freight  cars  laden  with 
coal  were   thrown  down  a   40-ft.   fill. 

Reinforced-Concrete  Pipe  *or  Sewers  has  been  used  at  Vin- 
cennes,  Ind.,  for  all  storm-water  sewers  of  30-in.  diameter 
and  over,  the  maximum  diameter  being  66  in.  No  mechanical 
bond  other  than  cement  grout  was  used  at  the  joints.  The 
concrete  for  the  pipe  was  a  1:  5  mix  of  Portland  cement  with 
sand  and  gravel.  The  reinforcement  consisted  of  wire  netting 
of  triangular  mesh.  This  pipe  proved  very  strong,  one  66-in. 
section  being  tested  to  34,000  lb.  for  24  hr.  without  destroying 
it.  It  was  made  near  the  work  by  Howard  Schuimann,  of 
Indianapolis,  Ind,  under  the  direction  of  H.  T.  Watts,  City 
Engineer. 

Los  Angeles  County  Flood-Control  Bonds  to  the  amount  of 
$4,500,000  came  to  vote  on  Feb.  20  in  a  hotly  contested  elec- 
tion. The  official  count  showed  a  majority  of  51  for  the 
bonds,  but  there  may  be  a  recount.  The  project  voted 
on  was  one  for  which  plans  were  made  by  J.  W.  Reagan. 
Engineer  of  the  Los  Angeles  County  Flood-Control  District, 
as  outlined  in  "Engineering  News"  of  Jan.  25,  1917.  An  earlier 
report,  by  a  commission  of  engineers,  recommended  works 
estimated  to  cost  $16,500,000  ("Engineering  News,"  Feb.  10  and 
17,  1916).  A  board  of  engineers  consisting  of  J.  H.  Quinton. 
Charles  T.  Leeds  and  S.  A.  Jubb.  appointed  by  the  City  Council, 
Chamber  of  Commerce  and  Municipal  League,  made  a  report 
on  the  Reagan  plans  and  estimated  the  cost  of  the  works  con- 
templated in  those  plans  as  $12,518,200,  instead  of  $4,450,000, 
and  in  addition  held  that  portions  of  the  Reagan  plans  were 
inadequate. 

A  County-3Ianager  Charter  for  San  Diego  County,  Cali- 
fornia, was  defeated  2  to  1  on  Feb.  27,  only  some  30%  of  the 
registered  vote  going  to  the  polls.  The  county  manager  would 
have  been  the  chief  executive  of  the  county  and  ex-officio 
purchasing  agent,  road  commissioner  and  surveyor.  He.  in 
common  with  numerous  other  executive  officers,  would  have 
been  appointed  by  a  board  of  nine  supervisors,  elected  at  large 
but  representing  specific  districts.  Another  feature  of  the 
proposed  charter  was  a  civil-service  commission.  A  local 
correspondent  accounts  for  the  defeat  of  the  charter  as  fol- 
lows: "The  general  sentiment  appeared  to  be  that  the  charter 
was  the  dream  of  theorists  and  presented  too  large  an  oppor- 
tunity for  building  up  a  political  machine  controlled  by  one 
man,  the  county  manager.  Strenuous  objection  was  also  made 
on  the  ground  that  it  deprived  voters  of  their  rights  to  elect 
numerous  county  officials  which  the  new  charter  would  make 
appointive." 

The  Thilrd  Annual  Conference  on  liJngrineering  Cooperation 
will  be  held  in  Chicago  on  Thursday,  Mar.  29,  at  the  rooms  of 
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tlu'  Western  Socioty  of  10iiKlne<  is.  The  report  of  a  subcoin- 
luiltoo  pri'parod  HiibsetiueiU  tn  tlu'  iiu'c-tliiK  of  Nov.  121,  I'.tlfi. 
at  Clevolaiiti,  Ohio,  ha.s  been  fonmilatcil  and  Is  In  HiibHtaiico 
as  follows:  The  work  of  the  national  enKlni-eiinK  HOeletlt's 
.should  be  pronioted,  but  Rrcater  stress  should  be  laid  upon 
tho  development  of  local  engineerinK  societies.  lOaeh  local 
I'liKineorinK  societ.v  should  be  self-Rovei'nod  and  free  from 
dictation  or  ctmtrol  1)>'  any  other  association.  Local  societies 
should  Kive  special  attention  ti>  llie  needs  of  the  youn^;er 
members.  lOach  local  cnninecrinj;'  society  should  adopt  and 
fi-equently  make  application  of  a  code  of  ethics.  The  enforce- 
ment of  such  a  code  is  essential  to  tin-  w<>ll-b»>inn-  of  a  com- 
munity as  well  as  to  the  protection  of  professional  m«>n.  An 
employment  bureau  should  be  organized  and  operated  in 
cooperation  with  all  engineering  societies.  Each  local  society 
should  devote  time  and  thought  to  local,  civic,  state  and 
national  affairs  that  influence  engineering  progress  and 
should  take  an  active  part  In  considering  proposed  new  laws. 
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PERSONALS 


H.  E.  AVood.  recently  with  the  St.  Louis  Screw  Co.,  St.  Louis, 
Mo.,  is  now  with  the  Decatur  Bridge  Co.,  Decatur,  111. 

Georse  A.  VVardluw,  Editor  of  the  "Electrical  Record"  since 
1910,  has  resigned  to  engage  in  literary  work  on  his  own  ac- 
count. 

S.  L.  Rice,  Office  Engineer  of  the  Delaware.  Lackawanna  & 
Western  R.R.  at  Hoboken,  N.  J.,  lias  resigned  and  tlie  office 
has  been  abolished. 

CasM  Li.  Keiinloott,  inventor  of  water-softening  and  filtra- 
tion apparatus,  Chicago,  111.,  has  become  associated  with  Per- 
mutit  Co.,  New  York  City. 

H.  M.  Doughty  has  been  appointed  Assistant  to  the  Chief 
Engineer  of  the  Delaware,  Lackawanna  &  Western  R.R.  and 
will  have  charge  of  valuation,  general  drafting  office  and  other 
special  duties. 

Charles  W.  Martin,  Assoc.  M.  Am.  Soc.  C.  E.,  Engineer, 
Bridge  Division,  City  of  St.  Louis,  Mo.,  has  resigned  to  become 
Secretary  of  the  Woermann  Construction  Co.,  Century  Build- 
ing, St.  Louis. 

Raynionil  O.  Brown.  Structural  Engineer,  Columbus,  Ohio, 
has  joined  Roy  Sims  and  H.  F.  Reichard,  Architects,  under  the 
firm  name  of  Sims,  Reichard  &  Brown,  for  the  general  practice 
of  architecture  and  structural  engineering. 

Hobart  1..  Cory  and  Francis  \V.  Du  Bois  announce  the  in- 
corporation of  Cory  &  Du  Bois,  Civil  Engineers,  Baker,  Mont. 
The  new  firm  will  specialize  in  water-supply,  sewerage  and 
sewage-disposal   and  other   municipal   work. 

M.  J.  Connerton,  formerly  Roadmaster  of  the  Cincinnati, 
New  Orleans  &  Texas  Pacific  Ry.,  at  Danville,  Ky.,  has  been 
appointed  Engineer  of  Maintenance-of-Way,  Southwest  dis- 
trict, Southern  Ry.,  Lines  West,  with  headquarters  at  Chatta- 
nooga,  Tenn. 

P.  \V.  Clancy  has  been  appointed  Nebraska  representative 
of  the  Kansas  City  oflice  of  the  Portland  Cement  Association. 
He  was  formerly  engaged  in  municipal  work  and  as  Resident 
Engineer  on  construction  for  the  Canadian  Northern  Ry.  and 
Union  Pacific  Ry. 

J.  M.  Weir,  former  Assistant  Engineer  of  the  Chicago,  Rock 
Island  &  Pacific  Ry.  and  recently  Division  Engineer  of  the 
Kansas  City  Southern  Ry.  at  Pittsburg,  Kan.,  has  been  pro- 
moted to  be  Chief  Engineer  of  the  Kansas  City  Southern,  with 
headquarters  at  Kansas  City,  Mo. 

William  R.  D.  Hall,  Statistician  of  the  Pennsylvania  State 
Highway  Department  and  Editor  of  the  "Pennsylvania  High- 
way News,"  has  resigned  to  become  Manager  of  the  Publicity 
Bureau  of  the  Philadelphia  Chamber  of  Commerce.  He  has 
been  with  the  State  Highway  Department  since  1912. 

C.  I.  Felps  has  been  appointed  Field  Engineer  at  the  Kansas 
City  ofl!ice  of  the  Portland  Cement  Association,  with  head- 
quarters at  Wichita,  Kan.  He  was  formerly  connected  with 
the  Highway  Department  of  Kansas  and  more  recently  with 
the  bridge  department  of  the  Kansas  City  Terminal  Railway 
Co. 

H.  S.  Owen,  formerly  Principal  Assistant  to  the  Chief  En- 
gineer of  Construction  of  Streets  and  Sewers,  St.  Louis,  Mo., 
has  accepted  the  position  of  Field  Engineer  at  the  Kansas  City 
office  of  the  Portland  Cement  Association.  His  new  work 
•will  be  confined  to  eastern  Missouri,  with  headquarters  in 
St.  Louis. 

R.  li.  Slocum  has  been  appointed  Assistant  Superintendent 
of  Mill  No.  5  of  the  Universal  Portland  Cement  Co.,  at  Uni- 
versal, Penn.     He  is  a  graduate  of  Pennsylvania  State  College. 


class  of  i:tor>.  and  Una  been  with  the  Universal  Portland  Ce- 
ment Co.  since  1907  and  had  charge  of  the  construction  of 
till'   plant    at   Universal. 

Wllllnni  II.  t'orddy.  recently  with  the  W.  J.  Sherman  Co.. 
Toledo,  Ohio,  and  formerly  Assistant  lOngineer,  Baltimore 
.Sewi-ragc  Commission,  has  Joined  the  staff  of  Gannett,  Seelye 
iSL-  Filming,  Consulting  Engine<>r8,  Jlarrisburg,  Penn.,  as  As- 
sistant lOngineer  on  the  Mill  Creek  Hood  control  and  Erie 
sewage-treatment  investigation.  He  is  a  1911  graduate  of 
Lehigh    University. 

10,  H.  Shipmau,  M.  Am.  Soc.  C.  E.,  Superintendent  of  the; 
Lehigh  l^t  New  lOngland  R.R.  and  Canal  Sui)erlntendent  of  the 
Lehlgli  Coal  and  Navigation  Co.,  South  Kethlehcm,  Penn.,  has 
been  promoted  to  be  Chief  lOngineer  of  the  Lehigh  &  New 
England  in  charge  of  engineering,  construction  and  valuation. 
C.  W.  ilrown.  Assistant  Superintendent,  succeeds  Mr.  Shlpman 
as   Superintendent. 

John  C.  I'ayne.  of  Trenton,  N.  J.,  has  been  appointed  Chief 
Engineer  of  the  New  Jersey  Board  of  Commerce  and  Naviga- 
tion, succeeding  B.  F.  Cresson,  Jr.,  M.  Am.  Soc.  C.  E.,  resigned, 
as  noted  elsewhere.  Mr.  I'ayne  has  been  Assistant  Engineer 
of  the  Board  and  for  many  years  wae  Engineer  of  the  Board 
of   Riparian    Commissioners 

C.  W.  Huntington,  recently  Vice-President  and  General 
Manager  of  the  Minneapolis  &  St.  Louis  R.R.,  Minneapolis, 
Minn.,  has  been  elected  President  of  the  Virginian  Ry.,  to  suc- 
ceed Raymond  Du  I'uy,  resigned,  as  noted  elsewhere.  Mr. 
Huntington  is  a  native  of  Newark,  N.  J.,  and  is  a  former 
General  Superintendent  of  the  Central  Railroad  of  New  Jersey. 
His  headquarters  will  be  in  New  York  City. 

Raymond  Du  Fuy  has  resigned  as  President  of  the  Vir- 
ginian Ry.,  effective  about  May  15.  He  is  a  graduate  of 
Georgetown  University  and  began  railway  work  in  1877  as  a 
water  boy  on  the  Missouri,  Kansas  &  Texas  Ry.  For  three 
years  he  was  Assistant  Engineer  on  the  Missouri  Pacific  Ry. 
For  four  years  he  was  Chief  Engineer  and  Superintendent  of 
the  Tioga  Ry.  He  has  been  President  of  the  Virginian  Ry. 
for   two  years. 

J.  Albert  Holmes,  M.  Am.  Soc.  C.  E.,  has  been  appointed 
Resident  Engineer  on  the  so-called  Bridgewater  developments 
of  the  Western  Carolina  Power  Co.,  for  the  J.  G.  White  Engi- 
neering Corporation,  Consulting  Engineers  of  the  work.  Three 
large  earthfill  dams  are  being  constructed  by  the  methods 
employed  on  the  large  earth  dam  at  Somerset,  Vt.,  on  which 
work  Mr.  Holmes  was  Resident  Engineer.  His  address  is  Con- 
struction, Burke  County,  N.  C. 

Claris  R.  Mandigo.  Assoc.  M.  Am.  Soc.  C.  E.,  formerly  As- 
sistant City  Engineer  of  Kansas  City,  Mo.,  has  resigned  as 
Assistant  Engineer  of  the  Portland  Cement  Association  to 
accept  the  position  of  Consulting  Engineer  for  the  Western 
Paving  Brick  Manufacturers  Association.  Dwight  Building, 
Kansas  City,  Mo.  He  will  have  charge  of  the  Service  and 
Promotional  Department  for  the  Association,  which  operates 
over  most  of  the  territory  between  the  Mississippi  River  and 
the  Rocky  Mountains. 

Benjamin  F.  W^ood,  M.  Am.  Inst.  E.  E.,  for  16  years  Elec- 
trical Engineer,  Pennsylvania  R.R.,  and  for  the  past  three 
years  Vice-President  and  Chief  Engineer  of  the  United  Gas 
and  Electric  Engineering  Corporation,  announces  the  organ- 
ization of  B.  F.  Wood,  Engineers,  Inc.,  Woolworth  Building, 
New  York  City.  The  new  firm  will  investigate,  design,  con- 
struct and  supervise  engineering  works  in  power  develop- 
ment, transmission,  railroad  electrification,  electric  railway 
and  lighting  systems  and  industrial  plants. 

Harrison  W.  Craver,  Librarian  of  the  Carnegie  Library  of 
Pittsburgh,  Penn.,  has  resigned  to  become  Librarian  of  the 
United  Engineering  Societies  Library,  New  York  City.  He  is 
a  graduate  in  chemistry  of  Rose  Polytechnic  Institute  and  for 
seven  years  was  head  of  the  Technology  Department  of  the 
Carnegie  Library.  He  has  been  Librarian  for  the  past  eight 
years.  He  is  a  member  of  the  Engineers  Society  of  Western 
Pennsylvania,  the  American  Chemical  Society,  and  he  is  a 
vice-president  of  the  American  Library  Association. 

B.  F.  Cresson,  Jr.,  M.  Am.  Soc.  C.  E.,  has  resigned  as  Chief 
Engineer  of  the  New  Jersey  State  Board  of  Commerce  and 
Navigation  to  become  Consulting  Engineer,  with  offices  at  30 
Church  St.,  New  York  City.  For  a  number  of  years  Mr.  Cres- 
son was  First  Deputy  Commissioner  of  the  Department  of 
Docks  and  Ferries  of  the  City  of  New  York.  He  will  specialize 
in  harbor  works,  piers,  docks,  bulkheads,  reports  on  harbor 
improvement,  etc.,  problems  of  coast  protection  and  sub- 
aqueous tunnel  work.  He  will  be  retained  by  the  New  Jersey 
Board  of  Commerce  and  Navigation  as  Consulting  Engineer. 

E.  E.  Kerwin,  recently  General  Superintendent  of  the  Min- 
neapolis &  St.  Louis  R.R.,  Minneapolis,  Minn.,  has  been  elected 
Vice-President    in    charge    of   operation    of   the    Virginian    Ry., 
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with  headquarters  at  Norfolk,  Va.  He  was  born  in  1861  at 
Turner,  N.  Y.,  and  entered  the  railway  service  at  10  years  of 
age  as  a  water  boy  with  a  section  gang  on  the  New  York, 
Lake  Erie  &  Western  R.R.  At  22  ho  became  an  agent  and 
operator.  He  was  associated  with  C.  W.  Huntington,  the  new 
President  of  the  Virginian  Ry.,  as  Superintendent  of  the  Cen- 
tral R.R.  of  New  Jersey,  before  they  both  went  to  the  Minne- 
apolis &  St.  Louis. 

I*pof.  R.  C.  Carpenter,  M.  Am.  Soc.  C.  E.,  having  reached 
the  retiring  age  at  the  end  of  the -present  college  year,  will 
sever  his  active  connection  with  Cornell  University  at  that 
time.  In  acceptinr  his  resignation,  the  Committee  on  General 
Administration  of  the  Board  of  Trustees  adopted  the  following 
resolution: 

Resolved,  That  the  Trustees,  in  accepting  the  resignation 
of  Professor  Carpenter,  express  their  high  appreciation  of  his 
services  to  the  university  for  nearly  30  years.  As  a  pioneer  in 
the  field  of  experimental  engineering  he  is  held  in  the  highest 
esteem  by  all  mechanical  engineers,  and  by  his  writings  in  this 
field  he  has  made  an  assured  place  for  himself  in  the  annals 
of  his  profession.  As  a  teacher  and  investigator  he  is  affec- 
tionately remembered  by  many  generations  of  students,  and 
his  retirement  from  the  Faculty  of  Sibley  College  will  be 
viewed  with   great  regret  by  all   his  colleagues. 

Professor  Carpenter  expects  to  maintain  his  activities  in 
the   fields   of   engineering   investigation   and    research. 

Paul  P.  Whitham,  Assoc.  M.  Am.  Soc.  C.  E.,  Consulting 
Engineer,  Seattle,  Wash.,  has  been  selected  by  the  Bureau  of 
Foreign  and  Domestic  Commerce,  United  States  Department 
of  Commerce,  to  make  a  study  of  the  existing  and  proposed 
port  and  transportation  facilities  of  Russia  and  the  Far  East. 
An  itinerary  has  been  decided  on  which  will  include  Russia, 
China,  Japan,  Philippines,  French  China,  Federated  Malay 
States,  East  Indies,  Burma,  India  and  Australia.  The  investi- 
gation will  cover  ports  and  their  equipment,  the  railways, 
canals  and  river  navigation,  as  well  as  intelligence  com- 
munication facilities.  The  second  object  of  the  investigation 
is  to  get  together  reliable  information  on  proposed  transpor- 
tation extensions  and  improvements,  particularly  in  China 
and  Asiatic  Russia.  Such  information,  the  Bureau  thinks,  will 
be  of  great  value  to  American  investors,  engineers,  contrac- 
tors, manufacturers  and  dealers  in  port,  railway  and  other 
transportation  equipment.  The  third  object  of  the  proposed 
study  is  to  supply  data  and  suggestions  to  American  port 
authorities,  engineers  and  transportation  men  generally.  Mr. 
Whitham  will  visit  a  number  of  cities  in  this  country  before 
going  to  the  East  and  expects  to  confer  with  shipping  men, 
engineers  and  contractors,  investment  bankers,  exporters  and 
trade  organizations,  manufacturers  of  freight-handling  facili- 
ties and  others  who  are  interested  in  the  investigation.  He 
expects   to   be   abroad   about   two   years. 
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■Walter  Katte,  M.  Am.  Soc.  C.  E.,  one  of  the  founders  of  the 
Western  Society  of  Engineers,  died  at  his  home  in  New  York 
City,  Mar.  4,  in  his  88th  year.  He  was  born  and  educated  in 
England  and  came  to  the  United  States  in  1849.  His  first  work 
in  this  country  was  in  railway  work  in  the  Middle  West. 
From  1857-1858  he  was  Resident  Engineer  of  the  Pennsyl- 
vania State  canals,  and  afterward  was  engaged  in  railway 
construction.  During  the  Civil  War  he  was  with  the  Engineer 
Corps  of  the  United  States  Army.  He  wa.s  engineer  in  charge 
of  erection  of  the  Eads  bridge  over  the  Mississippi  River  at 
St.  Louis,  and  for  10  years  was  Engineer  and  Secretary  of  the 
Keystone  Bridge  Co.,  Pittsburgh,  Penn.  He  was  the  first 
Chief  Engineer  of  the  New  York  Elevated  R.R.  From  1886 
to  1899,  when  he  retired,  he  was  Chief  Engineer  of  the  New 
York  Central  &  Hudson  River  R.R.  He  was  one  of  the  oldest 
surviving  members  of  the  American  Society  of  Civil  Engineers, 
his  membership  dating  from  1868.  He  was  also  a  member  of 
the   Institution   of  Civil  Engineers  of  Great  Britain. 

Krnest  L.  Ransonie,  Assoc.  Am.  Soc.  C.  E.,  a  pioneer  in  the 
reinforced-concrete  industry,  died  Mar.  5  at  his  home  in  Plain- 
field,  N.  J.  He  was  born  in  Ipswich,  England,  73  years  ago, 
and  in  1859  was  entered  as  an  apprentice  in  his  father's  fac- 
tory. The  concrete  industry  was  then  confined  largely  to  the 
manufacture  of  artificial  stone  for  ornamental  purposes.  The 
father,  Frederick  Ransome,  had  patented  an  artificial  stone  in 
1844.  A  company  was  formed  in  England  as  the  Patent  Con- 
crete Stone  Co.,  and  in  1870  the  process  was  introduced  in 
America  by  the  Pacific  Stone  Co.,  of  San  Francisco,  Calif.  Of 
this  company  Mr.  Ransome  was  for  four  years  Superintendent. 
At  that  time  the  concrete  industry  on  the  coast  was  slowly 
developing,  with  imported  Portland  cement  at  $9  per  bbl.  His 
first  patent  in  this  country  was  during  this  period,  and  this 
patent  was  for  a  method  o*"  concrete  construction  designed 
to  prevent  the   cracking   of   the   concrete  over   iron   beams  in 


concrete  arch  floor  construction.  His  most  famous  patent, 
perhaps,  was  that  granted  in  1884  for  the  now  familiar  square 
twisted  bar,  for  use  as  reinforcing  steel.  He  had  long  ex- 
perimented with  concrete  mixers  and  in  1884  took  out  his  first 
mixer  patent.  His  later  career  is  intimately  connected  with 
the  rise  of  reinforced  concrete  for  structural  purposes,  and 
his  name  will  ever  bo  closely  associated  with  the  history  of 
the   concrete  industry. 


ENGINEERING  SOCIETIES 


NATIONAL  BRICK  MANUFACTURERS'   ASSOCIATION. 

Mar.    5-10.      Annual    meeting   in    New   York    City   at   McAlpin 
Hotel.     Secy.,  T.  A.   Randall,   Indianapolis. 
CENTRAL   ELECTRIC   RAILWAY   ASSOCIATION. 

Mar.    8-9.      Annual    meeting    in    Indianapolis.      Secy.,    A.    L. 
Neereamer,    Indianapolis. 
NEW  ENGLAND  RAILROAD  CLUB. 

Mar.   13-17.     Annual   meeting  in   Boston.     Secy.,   W.   E.   Cade, 
683  Atlantic  Ave.,  Boston. 
VERMONT   SOCIETY   OF   ENGINEERS. 

Mar.   14.     Annual   meeting   in   Burlington,   at   Hotel   Vermont. 
Secy.,  G.  A.  Reed,  Montpelier. 
WISCONSIN    ELECTRICAL    ASSOCIATION. 

Mar.   15-16.     Convention    in   Milwaukee.      Secy.,   George   Alli- 
son, First  National  Bank  Building,  Milwaukee. 
NATIONAL   RAILWAY   APPLIANCES   ASSOCIATION. 

Mar.    20.      Annual    meeting    in    Chicago    at    Coliseum.      Secy., 
C.   W.   Kelly,   Kelly-Derby  Co.,   Chicago. 
ILLINOIS  GAS   ASSOCIATION. 

Mar.   21-22.     Annual   meeting   in   Chicago.      Secy.,    Horace   H. 
Clark,    1325    Edison   Building,    Chicago. 
AMERICAN  RAILWAY  ENGINEERING  ASSOCIATION. 

Mar.     20-22.       Annual    meeting.       Congress    Hotel,     Chicago. 
Secy.,  E.  H.  Fritch,  900  South  Michigan  Ave.,  Chicago. 

ST.  LOUIS  RAILWAY  CLUB. 

Apr.  13.     Secy.,  B.  W.  Frauenthal,  Union  Station,  St.  Louis. 
DETROIT   ENGINEERING   SOCIETY. 

Apr.   21.     Secy.,  D.   V.  Williamson,   46  Grand  River  Ave.,  W., 
Detroit. 
SOUTHWESTERN   ELECTRICAL   AND   GAS   ASSOCIATION. 
Apr.    26-28.      In    Dallas.      Secy.,    H.    S.    Cooper,    405    Slaughter 
Building,    Dallas,    Tex. 

The  Portland  Cement  A.ssociation  will  hold  its  spring  con- 
vention in  San  Francisco,  Apr.  16  to  18,  at  the  Palace  Hotel. 

The  Chattanooga  Enprineers'  Cluh,  organized  in  August, 
1916,  has  elected  the  following  officers  for  1917:  President,  J. 
Y.  Bayliss;  vice-president,  J.  A.  Fairleigh;  secretary,  A.  F. 
Mellen.  The  society  holds  monthly  meetings  and  bimonthly 
lunch  meetings. 

The  Central  RaiUvay  Club  is  holding  its  twenty-seventh 
annual  dinner  on  Mar.  8,  in  Buffalo,  at  the  Hotel  Statler.  The 
speakers  will  be  General  Gotthals  and  Eugene  Chamberlin, 
with  C.  E.  Denny  as  toastmaster.  The  secretary  is  Harry  D. 
Vought,  95  Liberty  St.,  New  York. 

The  Committee  on  Engineering'  Cooperation  will  hold  a 
third  annual  conference  on  Thursday,  Mar.  29,  in  Chicago,  at 
1735  Monadnock  Block.  The  report  of  the  subcommittee, 
prepared  at  a  meeting  on  Nov.  21  in  Cleveland,  will  be  pre- 
sented. On  the  following  day  a  dinner  will  be  held  to  which 
all  the  engineers  in  Chicago  are  invited. 

The  New  York  State  Association  of  Architects  held  its 
annual  convention  on  Feb.  16  in  Syracuse.  In  the  course  of 
the  meeting  resolutions  condemning  the  location  of  institu- 
tions on  the  Croton  waterslied  and  the  location  of  the  Wash- 
ington power  house  were  adopted.  Another  resolution 
approved  the  proposal  made  by  the  National  Conference  on 
City  Planning  that  a  State  Bureau  of  City  Planning  be 
founded.  The  new  officers  of  the  association  are:  President, 
Frank  H.  Quinby;  vice-president,  Edwin  S.  Gordon;  secretary, 
Leon  Stem,  Rochester. 

The  Ontario  llunicipal  Electric  Association  held  its  annual 
meeting  in  Toronto  on  Feb.  15.  Sir  Adam  Beck,  chairman  of 
the  Ontario  Hydro-Electric  Power  Commission,  predicted  that 
in  five  years  the  capital  invested  in  the  system — at  present 
approximately  $41,000,000 — would  have  increased  to  over 
$100,000,000,  due  to  the  growing  demand  for  power.  In  the 
munitions  industry,  between  400  and  500  plants  are  operated 
by  hydro-electric  power.  These  plants  require  80,000  hp.  and 
employ  40,000  people.  Efforts  are  being  made  to  provide  for 
the  requirements  of  eastern  Ontario  by  securing  a  large  block 
of  power  from  the  Cedar  Rapids  Power  Co.,  but  the  perma- 
nent solution  of  the  Eastern  problem  cannot  be  found  until 
the  waterways  on  the  St.  Lawrence  are  deepened.  Resolutions 
were  adopted  urging  the  Provincial  Government  to  permit 
hydro-electric  associations  to  submit  by-laws  directly  to  the 
people  where  the  local  councils  refused  consent  to  permit 
municipalities  to  supply  light  and  power  to  suburban  dis- 
tricts, and  to  safeguard  the  rights  of  municipalities  against 
blanket  powers  conferred  upon  power  corporations  by  amend- 
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ing'  (heir  olmrtfis.  Olllcfru  \vi'ri>  I'loclt'il  as  I'oIIowh:  I 'iTHhlciil, 
Mayor  ThomuH  Church;  vlco-prosldonta,  W.  K.  SurnlfrHoii  and 
Controller  Kills,  ol'  Hiunllton;  secretary,  T.  J.  Jlannlmm, 
Cuolph,  Ont. 


Appliances   and   Materials 
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I'ordiltif    Detiieliable    lloiil     >l«tlor 

A  li^ht  (letacliahlo  elcrt rii--i>*'w<  r  unit  lor  inopelllng  small 
boats  has  lioeii  placed  on  the  market  by  the  Jewel  lOleetrlc  (^>., 
of  112  North  Fifth  Ave.,  ChieaKo.  A  hi^h-speed  vertical  motor 
and  transmission  shaft  nre  carried  by  a  telescopic  supportint? 
tube  that  is  damped  to  the  stern.  A  horizontal-shaft  pro- 
peller is  driven  tbronnh  RearinR,  and  the  boat  is  steered  by 
a  tiller  handle  that  turns  the  propeller  bracket.  KnerKV  is 
taken  from  a  six-volt  storage  battery.  The  outfit  sells  for 
from  $89  to  $105,  depending  on  the  size  of  the  storage  battery 

desired. 

*     •     • 

1IuK«>   SiiiK'I^-Koll   CriiHher 

A  single-roll  rock  crusher  of  the  Fairmount  type,  weighing 
225  tons,  made  by  the  Allis-Chalmers  Manufacturing  Co.,  has 
been  installed  at  the  limestone  quarry  of  the  Michigan  Alkali 
Co.,  at  Alpena,  Mich.  This  particular  installation  is  the 
largest  of  this  type  to  date.  The  crushing  roll  is  horizontal, 
as  shown,  and  is  provided  with  projecting  teeth  in  staggered 
rows  upon  the  face.  The  crushing  is  done  against  an  anvil 
plate,  built  up  in  vertical  sections.  These  sections  are  hollow 
steel  castings,  strung  upon  a  shaft  and  having  the  lower  or 
jaw  ends  carried  by  a  cross-beam  which  is  held  by  diagonal 
anchor  bolts,  as  shown.  Heavy  springs  on  the  ends  of  these 
bolts  allow  the  jaw  to  give  slightly  under  excessive  pressure 
and  so  prevent  breakage.  The  roll  on  the  Alpena  crusher  has 
a  cast-steel  shell  7  Vi  in.  thick,  with  teeth  of  manganese  steel 
keyed  in  slots.  This  shell  is  keyed  upon  a  cast-iron  spider, 
which  in  turn  is  keyed  to  a  heat-treated  steel  shaft  20  in.  in 
diameter  at  the  bearings.  On  the  shaft  is  a  ITS'/-; -in.  gear 
wheel,  driven  by  a  34-in.  pinion  on  a  countershaft  carrying  a 
10-ft.  belt  pulley  with  37-in.  face.  This  is  belted  to  a  250-hp. 
motor,  the  distance  between  motor  shaft  and  pinion  shaft 
being  about  18  ft.  The  motor  runs  at  580  r.p.m.,  the  pinion 
at  120  r.p.m.  and  the  crushing  roll  at  23  r.p.m.  The  machine 
is  mounted   on  a  massive   concrete   base. 

The  main  part  of  the  hopper  is  of  cast  steel,  7x12  ft.  at 
the  top.  Above  this  is  a  structural-steel  hopper  into  which 
the  rock  is  dumped  from  standard-gage  quarry  cars,  which 
are  of  12  to  14  tons  capacity.  Rocks  5x7  ft.  can  be  handled. 
The  crusher  is  adjusted  for  a  7-in.  product  and  delivers  about 
7000  tons  of  broken  stone  per  10-hr.   shift. 

The  two  principal  points  in  which  the  Fairmount  crusher 
differs  from  earlier  roll-type  crushers  are  (1)  the  use  of  an 
anvil  gradually  approaching  and  extending  under  the  roll, 
and  (2)  the  use  of  a  roll  having  part  of  the  knobs  or  studs 
higher  than  the  regular  ones.  The  first  feature  increases  the 
size  of  the  opening  where  the  stone  is  crushed  against  the 
anvil   plate.     In   regard  to  the   large  or   slugger  knobs,   it   has 


I). en  I.. 1111(1  tliat  witli  knol)s  of  unilonii  lieiglit  the  ciusli<;r  is 
not  Huitabli'  for  breaking  large  stone.  This  was  discovered 
on  the  original  machine.  It  was  verified  recently,  to  setth?  a 
dispute,  by  mting  a  roll  with  knobs  of  uniform  size.  This 
would  do  very  good  work  on  .small  pieces  of  stone  whi<;li 
could  be  gripped  between  the  roll  and  the  anvil,  but  laige 
blocks  of  stone  were  not  crushed  at  all,  and  it  was  necessary 
to  shut  down  the  crusher  and  lift  them  out. 

The  first  crushers  of  this  type  were?  installed  In  1911  at  the 
plant  of  the  Casparis  .Stone  Co.,  at  Fairmount,  Til.,  where  two 
of  the  nuuhincs  were  sljuted  in  1912.  It  is  stated  that  single- 
roll  ciusheis  had  been  used  prior  to  that  lime  for  crushing  the 
smaller  size  of  stone  loaded  by  hand.  They  were  not  suitable 
for  crushing  the  large-sized  rock  loaded  by  steam-shovels, 
however,  as  the  opening  between  the  roll  and  the  concave 
breaker  plate  was  not  sufiicient  to  allow  large  pieces  of  stone 
to  be  gripped,  and  no  provision  was  made  for  sledging  the 
stone  on  top  of  the  roll. 

The  crusher  is  placed  in  a  building  on  the  floor  of  the 
(luarry,  the  center  line  of  the  roll  being  about  45  ft.  below  the 
ground.  A  cable  incline  with  two  balanced  8-ton  skips  de- 
livers the  stone  to  a  rotary  screen  above  an  elevated  storage 
bin  on  the  surface.  The  paved  chute  from  the  crusher  to  the 
loading  pit  of  the  skips  is  closed  by  motor-operated  sliding 
doors  parallel  with  the  incline.  These  are  operated  auto- 
matically by  means  of  tripping  levers  on  the  skips. 

This  machine  was  designed  under  the  direction  of  R.  C. 
Newhouse.  engineer  of  the  crushing  and  cement  machinery 
department  of  the  Allis-Chalmers  company. 


liiquid   Boiler- Scale  Remover 

A  liquid  intended  to  be  injected  into  steam  boilers  to 
loosen  adherent  scale  is  being  introduced  by  the  Perolin  Rail- 
way Service  Co.,  of  St.  Louis,  Mo.  This  material,  bearing  the 
trade  name  "Perolin,"  is  not  a  boiler  compound,  but  is  a 
"viscous  mineral"  that  penetrates  cracks  in  the  scale  and 
later  expands,  forcing  off  the  coating.  It  is  claimed  that  the 
material,  once  on  the  plates,  conducts  heat,  prevents  adhesion 
of  precipitated  solids  and   prevents  corrosion. 


TWO  VIEWS  AND  SECTION  OF  ALPENA  ROLLER  ROCK  CRUSHER 
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Virginian  Railway  Has  World's  Greatest 

Steam  Locomotive 


A  new  record  in  size  and  capacity  of  railway  locomo- 
tives has  been  made  by  the  triple  articulated  423-ton 
freight  locomotive  patented  by  George  Henderson  and 
built  by  the  Baldwin  Locomotive  Works  for  the  Virginian 
Ry.  As  shown  in  the  accompanying  illustrations,  it  has 
a  2-8-8-8-4  wheel  arrangement,  and  in  its  general  features 
is  similar  to  the  slightly  smaller  triple  locomotive  built 
for  the  Erie  R.R.  (as  described  in  Engineering  Neirs, 
May  7,  1914).  The  maximum  tractive  effort  of  the 
Virginian  unit  is  166,300  lb.     It  has  a  height  limit  of 


wheels  carry  approximately  an  equal  load  (60,500  lb.  per 
axle).  The  weight  of  the  overhang  on  the  tender  is 
carried  by  a  four-wheeled  constant-resistance  engine 
truck.  This  has  a  total  swing  of  13^  in.  and  carries  a 
load  equal  to  that  of  an  express  passenger  locomotive  of 
30  years  ago— 82,(I0()  lb. 

The  frames  are  vanadium-steel  castings  6  in.  wide.  The 
radius  bars  at  the  two  articulated  connections  are  attached 
to  horizontal  transverse  pins,  fitted  with  case  hardened, 
spherical  bushings  to  provide  flexibility  in  both  vertical 


THE   LARGEST   STEAM   LOCOMOTIVE   IN   THE   WORLD 
Triple  compound  locomotive  built  by  the  Baldwin  Locomotive  Works  for  the  Virginian  Ry. 


16  ft.  10  in.  and  a  width  limit  of  12  ft.  at  a  height 
of  2  ft.  3  in.  above  the  rail.  The  center  line  of  the 
boiler  is  10  ft.  9  in.  above  the  rail.  The  rigid  wheel 
base  is  15  ft.  3  in.  and  the  total  wheel  base  91  ft.  3  in. 
The  Erie  locomotives,  it  will  be  recalled,  had  a  total 
weight  of  422.5  tons,  a  rigid  wheel  base  of  16  ft.  6  in., 
and  a  total  wheel  base  of  90  ft.  The  maximum  tractive 
effort  was  160,000  lb. 

The  Virginian  locomotive,  like  its  prototype,  has  a 
third  set  of  cylinders  and  driving  wheels  imder  the  loco- 
motive tender,  all  cylinders  of  the  same  size  with  the  two 
center  cylinders  taking  high-pressure  steam  and  discharg- 
ing to  the  end  pair  of  cylinders  working  on  lower 
pressure,  a  huge  superheater,  a  feed-water  heater  on  the 
tender,  etc. 

Flanged  tires  are  used  throughout,  the  lateral  ])lay 
between  flanges  and  rails  being  |  in.  on  the  front  and 
back  drivers  of  each  group,  and  §  in.  for  the  main  and 
intermediate  pairs.  Since  the  railroad  has  no  turntable 
capable  of  taking  this  unit,  it  is  turned  on  Ys,  laid  out 
with  a  curvature  of  18°.     The  three  groups  of  driving 


and  horizontal  i)lanes  and  to  prevent  binding  of  the  hinge 
pins  when  passing  over  sudden  changes  in  grade  or  poorly 
surfaced  tracks.  The  structural  details  show  several  un- 
usual steel  castings.  For  instance,  the  weight  bearers 
supporting  the  forward  part  of  the  boiler  and  the  three 
guide  bearers  are  all  bolted  to  both  upper  and  lower 
frame  rails  and  form  effective  transverse  frame  braces. 
The  front  bumper  beam  and  deck  plate  are  combined  in 
a  large  steel  casting,  which  houses  the  draft  gear. 

The  boiler  is  of  the  wagon-top  type  and  has  a  maximum 
diameter  (third  ring)  of  110  in.  Longitudinal  seams 
are  all  placed  on  the  top  center  line.  The  dome  ring 
seam  is  welded  for  its  entire  length,  and  the  seams  on 
fho  first  and  second  rings  are  welded  at  the  ends.  The 
circumferential  seams  between  the  second  and  third  rings, 
and  l)etween  the  third  ring  and  the  throat  and  outside 
firebox  sheets,  are  triple  riveted.  The  back  tube  sheet 
is  straight  and  the  tubes  are  25  ft.  long.  The  furnace 
(Gaines  type  for  soft  coal)  has  its  arch  supported  on  five 
tubes.  The  firebox  is  above  the  middle  group  of  driving 
wheels  and  the  available  s])ace  for  the  throat  is  restricted. 
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Tliioiil   (lc|iih  li;is  IxM'ii   iiKTcMscd  liy  c|('i)r('ssiii;^  llic  froiil  in    (liniiirlcr.    I  liivcrsccl    hy    .'il    tiilu's   of    "^j-iii.    diaiiiotcr 

liiir  (>r  llic  iiiikI   riiii;  Ik-Iwccii   wliccls.      I'lcxihli'  stiiy  liolls  und   |ii(i\  ides    l.'JI   s(|.rt.  (iT  liciiliii;;  siirraci'.     The  C'xiiiiust 

lire  used   lor  llic  lliroal  and   hack  (if  (he   lirchox,  and    in  slcain   jtassin;;   (hrou;;h   the   Feed -water  iiealer  is   released 

liie  l)r(>aka<fe  zones  of  tli{>  sides.     I'\)iir  rows  of  e\|)ansion  tliroiij,di   a   small   stack  at   (he   rear  of   the  teiuh'r.     The 

stays  support    Ihc   I'orwai'd   end   of   the  cidwn.     'I'he   muil  exhaust    from    the    Forward   cylindci's   is   led    to   tlu;   main 

riii<,f  is  su|>|torted  on   vertical   plates  fronl   and   hack,  and  iio/zle  in  llie>moki'  hox  and  used  lor  creating'- draft. 

at   one   intermediate   point    where  the   loatl    is   Iransrerred  'I'he  ['vvi\  water  is  handled  hy  a   piston   pump  working 

to  the  plate  (lirou^h  a  (ransverse  cast-steel   hrace,  which  hetwcen  the  tank  and  heater,  and  placed  under  the  tank 

suppor(s   the   loimitudinal   urate  IxMrers.     The  ash   |)an,  and   hack  of   the   r(!ar  drivers.     This   re(|uires  a   tiexihie 

in    spit(>   of    limited    space,    has    two    lariic    hoppers    with  conncclion    in    the  steam   line   lcadin<r   to  the   |)ump,   hut 

cast-steel   hottoms  and  drop  doors.      A   lonj«;itiidinal   duct  the  arraiij^enient  is  justified   hy  the  <ireater  I'eliahility  of 
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SKELETON    ELEVATION    OF    TRIPLE    COMPOUND  LOCOMOTIVE.    SHOWING    WHEEL    SPACING 


runs  through  the  i)an  to  carry  the  back  receiver  pipe  and 
reach  rod.  Air  is  admitted  at  the  front  of  each  hop])er 
and  near  the  top  of  the  duct  at  each  side,  as  well  as 
under  the  mud  ring. 

The  supei'heater  has  65  elements  with  2059  sq.ft.  of 
surface.  The  header  is  of  cast  iron  in  one  piece.  The 
superheater  steam  pipes  leading  back  to  the  high-pressure 
cylinders  have  slip  joints.  The  right-hand  pipe  has  a 
connection  through  a  cast-steel  elbow  with  the  starting 
valve  (Simplex  t3'pe)  located  in  the  high-pressure  cylin- 
der saddle.  This  saddle  is  in  two  pieces,  the  upper  being 
riveted  to  the  boiler  shell.  The  lower  piece  is  cored 
out  for  the  intercepting  valve  and  pipe  connections. 

All  six  cylinders  were  cast  in  the  same  pattern  and 
are  of  vanadium  iron,  designed  so  that  f-in.  bushings 
can  be  subsequently  used  if  desired.  The  pistons  have 
dished  heads  of  forged  steel  with  cast-iron  bull  rings, 
held  in  place  by  electrically  welded  retaining  rings.  The 
piston  rods  are  of  nickel-chromium  steel  and  are  without 
extensions.  The  cross-head  bodies  (Laird  type)  are  of 
vanadium  cast  steel  and  are  made  as  light  as  consistent 
with  demands  for  strength.  The  main  crank  pins  are  of 
nickel-chromium  steel,  and  are  hollow  bored.  The  main 
and  side  rods  and  main  driving  axles  are  of  chrome- 
vanadium,  heat-treated  steel.  Vanadium  steel  is  used  for 
the  driving  tires  and  springs. 

The  valve  motions  are  of  the  Baker  type  controlled  by 
a  Ragonnet  power-reverse  mechanism.  When  working 
compound  the  high-pressure  cylinders  exhaust  into  a  com- 
mon chamber,  which  communicates  with  the  front  and 
back  receiver  pipe.  During  starting,  an  interceptor  valve 
admits  live  steam  to  front  and  back  receiver  pipes,  as 
well  as  to  the  high-pressure  cylinders,  and  the  high- 
pressure  exhaust  is  conveyed  to  the  smoke  box  through  a 
separate  pipe  which  terminates  in  an  annular  nozzle  sur- 
rounding the  main  nozzle.  The  intercepting  valve  is 
arranged  so  that  steam  can  I)e  admitted  through  a  pipe 
connection  from  the  cab  and  the  locomotive  worked  on 
single  expansion  at  any  time.  When  drifting,  saturated 
steam  can  be  admitted  to  the  high-pressure  cylinders 
through  a  special  pipe  connected  with  a  ^'alve  in  the  cab. 

The  exhaust  steam  from  the  rear  cylinders  passes 
through  a  feed-water  heater  placed  under  the  tank  on 
the  tender.     This  heater  consists  of  a  long  drum  22  in. 


the  pump  working  on  cold  water.  The  locomotive  has 
two  injectors  for  emergency  use. 

The  cab  is  roomy  and  permits  convenient  arrangement 
of  fittings.  The  front  wall  is  sloped  to  follow  the  in- 
clination of  the  back  head  and  give  ready  access  to  stay 
bolts.  The  equipment  includes  a  pyrometer  and  a  low- 
water  alarm.  The  use  of  power  reverse  in  simplifying 
the  arrangement  of  the  cab  fittings  is  most  apparent  on 
a  locomotive  of  this  size. 

The  sanding  arrangements  on  this  locomotive  are  in- 
teresting. Four  sand-boxes  are  placed  right  and  left  of 
the  boiler,  two  for  the  forward  group  of  wheels  and  two 
for  the  middle  group.  The  tender  tank  carries  a  sand- 
box for  the  rear  group,  with  the  discharge  pipes  running 
through  the  tank  in  4|-in.  vertical  pipes.  In  connection 
with  the  Sanders  (Graham-White  type)  are  rail  washers 
at  each  end  of  the  locomotive.  A  special  valve  in  the 
cab  controls  the  sand  and  washing  water  simultaneously. 
When  the  valve  handle  is  turned  in  one  direction,  sand  is 
delivered  under  the  front  drivers  of  each  group,  and 
water  is  discharged  through  the  washing  pipes  at  the  rear; 
if  the  handle  is  turned  in  the  opposite  direction,  sand  is 
delivered  under  the  rear  drivers  of  each  group  and  water 
is  discharged  through  the  front  washing  pipes. 

PRINCIPAL  DATA  OF  2-8-8-8-4  TRIPLE  LOCOMOTIVE, 
VIRGINIAN  RY. 


General 

Heating 

Surface 

Gage 
Cylinders 
Valves  (piston) 

4  ft.  8^  in. 

34x32  in. 

14  in.  diam. 

Fire  box 
Tubes 
Firebrick  tubes 

359  sq.  ft. 

7689  sq.  ft. 

72  sq.  ft. 

Boiler 

Total 

8120  sq.  ft. 

Type 

Wagon-top 

Superheater 

2059  sq.  ft. 

Diameter 

100  in. 

Grate  area 

108.2  sq.  ft. 

Thickness  of  sheets 

pin., 

A  in.,  \^  in. 

Driving 

Wheels 

Working  pressure 

215  1b. 

Diameter,  outside 

56  in. 

Fuel 

Soft  coal 

Diameter,  center 

49  in. 

Staying 

Radial 

Journals 

11x13  in. 

Fire  Box 

Length 
Width 

188  in. 
1081  in. 

Truck  Wheels 

Diameter,  front 

30  in. 

935  in. 

Journals 

65x14  in. 

Depth,  back 

75;  in. 

Diameter,  back 

30  in. 

Thickness  of  sheets,  sides 

fin. 

Journals 

6ixl4in. 

Thickness  of  sheets,  back 

s  in. 

Wheel  Base 

Thickness  of  sheets,  crown                I  in. 
Thickness  of  sheets,  tube                  5  in. 

Driving 
Ricid 

67  ft.  7  in. 
1 5  ft    3  in 

Grate,  length 

144  m. 

Total 

91  ft.  3ia. 

Water  Space 
Front 

5^,  in. 

Weight,  Estimated 

Sides 

5  in. 

On  driving  wheels 

726,000  lb. 

Back 

Sin. 

On  axle 

60,5001b. 

Tubes 

On  truck,  front 

36,000  lb. 

Diameter 

5'  and  2\  in. 

On  truck,  back 

82,000  lb. 

Thickness                    5i  in., 

No.  9  W.  G. 

Total 

844,000  lb. 

2i  in. 

Vo.  11  W.  G 

Tank  capacity. 

13,00( 

U   S,   gal. 

^Number            5^   in.,    65; 

2i  in.,    365 

Fuel  capacity 

1 2  tons 

Length 

25  ft. 

Tractive  force 

166,300  1b. 
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Rail-Chairs  and  Tie-Plates  on  the 
Northern  Pacific  Ry. 

ExperiincMits  with  hirge  baseplates,  or  rail-chairs, 
secured  to  the  ties  l)y  through-bolts  are  being  made  on 
a  test  section  of  main  track  on  the  iVorthern  Pacific 
Ry.  These  experiments  form  part  of  a  series  of  tests 
made  in  conjunction  with  the  Forest  'Service  of  the 
United  States  Department  of  Agriculture,  wjiich  liegan 
in  1905-07  with  the  seasoning  and  treating  of  ties  of 
Western  species  of  timber.  These  ties  were  afterward 
put  in  two  test  tracks  to  determine  their  relative 
durability  with  cut-spikes  and  screw-spikes  and  with 
several  types  of  tie-plates. 

Cooperative  experiments  with  the  rail-chairs  having 
bolt  fastenings,  in  comparison  with  tie-plates  held  by 
cut-spikes,  were  begun  in  1915,  the  screw-spikes  used 
in  the  test  tracks  not  having  proved  very  satisfactory. 
For  this  purpose  a  stretch  of  about  3000  ft.  of  track 
near  Thompson  Falls,  Mont.,  was  laid  with  wood  ties  of 
different  species,  some  of  which  were  equipped  with  the 
malleable-iron  rail-chairs  secured  by  bolts  through  the 
ties,  while  others  had  the  railway  company's  standard 
tie-plates  and  cut-spikes.  The  length  of  track  included 
curves  and  carried  heavy  traffic.  It  had  90-lb.  33-ft. 
rails,  19  ties  per  rail,  with  about  12  in.  of  sandy  gravel 
ballast  (of  inferior  quality)  on  a  well-drained  roadbed. 

Two  types  of  rail-chairs  were  tried,  one  of  which  (made 
of  malleable  iron)  is  shown  in  the  accompanying  drawing. 
The  form  used  on  intermediate  ties  (shown  at  the  left) 
is  1214  X  7  m.,  with  hollow  lugs  on  the  bottom  which 
enter  sockets  cut  in  the  ties.  The  joint  chair  is  of 
similar  construction,  16l^  x  7  in.,  weighing  about  15  lb., 
but  is  secured  to  the  tie  by  two  screw-spikes  independent 
of  the  bolts  that  secure  the  rails.  Each  rail-chair  has 
two  bolts.  The  bolt  has  a  short  square  shank  and  button 
head  on  the  lower  end  (with  a  washer  between  the  head 
and  the  tie),  and  its  threaded  end  engages  a  threaded 
sleeve  having  a  nut  head. 

This  sleeve  passes  through  an  eccentric  clamp  that 
grips  the  rail  base.  The  eccentric  construction  allows 
for  varying  the  gage,  using  rails  with  different  widths 
of  base,  and  taking  up  the  wear  of  the  rail-head,  by 
shifting  the  position  of  the  clamp  without  removing 
the  bolt.  Thus  such  adjustments  may  be  made  with 
less  damage  to  the  ties  than  where  spikes  have  to  be 
drawn  and  redriven.  The  rear  of  the  clamp  has  a 
bearing  against  a  rib  on  the  chair.  A  threaded  washer 
in  the  bottom  of  the  pocket  holds  the  bolt  in  place 
until  the  sleeve  is  applied  or  when  the  sleeve  is  re- 
moved. A  claim  made  for  this  fastening  by  the  maker 
is  that  it  will  allow  for  shimming  up  the  track. 

The  other  form  of  rail-chair  (made  either  of  rolled 
steel  or  malleable  iron)  has  a  flat  plate  without  bottom 
lugs  and  is  held  in  place  by  two  screw-spikes  independent 
of  the  bolts  that  secure  the  rails.  The  joint  chair  used 
with  this  was  the  same  as  described  above.  In  both 
cases  the  rails  were  spliced  with  the  continuous  joint,  as 
shown,  the  flanges  of  which  were  not  slotted.  Both  forms 
of  rail-chairs  were  made  by  the  Vignoles  Rail-Chair  Co., 
of  Chicago  (represented  by  A.  G.  Liebmann,  7433 
Emerald  Ave.,   Chicago). 

The  standard  rolled-steel  tie-plates  of  the  Xorthern 
Pacific  Ry.,  used  on  other  sections  of  the  test  track, 
are   7x9   in.,   i/>   to  j%   in.   thick   under   the   rail   and 


with  sharp  ribs  on  the  bottom.  Tiiis  also  is  shown  on 
the  accompanying  drawing.  The  ujjper  surface  has  the 
rail  seat  inclined  slightly  inward  (about  j\r  in.  in  5  in.) 
and  has  a  shoulder  along  the  outer  side.  Ordinary  tjy-in. 
cut-  or  drive-spikes  are  used  (two  to  each  rail).  The 
rail  joints  are  spliced  with  angle  bars  having  the  flanges 
slotted  for  the  s[)ikes,  to  hold  the  track  from  creeping. 

An  inspection  of  this  track  was  made  after  seven 
months'  service,  including  the  severe  winter  of  1915-16. 
During  this  period  the  ballast  had  been  frozen  for  a 
considerable  time,  and  the  traffic  was  exceptionally  heavy. 
It  was  found  that  both  types  of  bolted  rail-chairs 
l)revented  creeping  of  the  rails.  Where  tie-plates  and 
cut-spikes  were  used,  this  creeping  occurred,  as  shown 
by  the  skewing  of  ties  at  joints  (the  track  being  laid 
with  broken  joints).  There  was  also  a  tendency  in  the 
latter  case  for  the  ties  to  bunch  near  the  joints  after 
only  seven  months'  service. 

No  work  had  been  done  6n  the  ties  equipped  with 
the  rail-chairs  since  they  were  laid,  and  the  track  w'as 
still    in   good    condition    as   to   line,   surface   and   gage. 
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STANDARD  DESIGN  OF  TIE-PLATE 
(FOR  CUT  SPIKES) 

RAIL-CHAIRS    WITH    THROUGH-BOLT    FASTENINGS,    AND 
TIE-PLATES  WITH  SPIKES;  NORTHERN  PACIFIC  RY. 

It  was  found  necessary  to  tap  down  all  the  cut-spikes 
about  the  middle  of  March  and  again  during  May,  and 
a  few  of  the  joints  had  to  be  tamped  up,  due  to  the 
shifting  of  the  ballast. 

It  was  noticed  that  trains  make  less  noise  and  ride 
more  easily  in  passing  over  the  track  laid  with  bolted 
rail-chairs  than  over  that  laid  with  the  tie-plates  held 
by  common  spikes.  This  is  due  probably  to  the  fact 
that  with  the  former  the  chair,  rail  and  ties  are  held 
together  more  firmly,  without  any  play.  At  the  time 
of  inspection  this  track  had  not  been  in  place  long  enough 
to  show  any  difference  in  wear  of  ties  of  the  various 
s])ecies  or  between  those  with  rail-chairs  and  tie-plates. 

The  track  is  still  in  service  and  will  be  inspected 
from  time  to  time.  Information  as  to  the  track  con- 
struction and  tests  has  been  furnished  by  P.  R.  Hicks, 
Engineer  in  the  United  States  Forest  Products  Labora- 
tory (at  Madison,  Wis.),  and  L.  Yager,  Acting  Engineer 
of   Maintenance-of-Way,    Northern   Pacific   Railway. 
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Deep  Dredging  Piers  and  Multiple  Pneumatic 
Pier  on  the  Thames  Bridge 


S)' .\() I'Sl S  —  To  I'oitnd  a  licavij  foiir-lnuk-  hridi/c 
ill  orcr  100  fl.  of  soft  ilai/  or  in  ltd.  Ilirce  jiicrs  are 
hciii;/  sunk  lo  i/rarid  hi/  open  dird(/iii(/.  Iiro  (joinij 
I JjO  jl.  hi'loir  iralcr.  I iilcrrsliiu/  irih  fniniiii;/. 
del  /)i{)('s  arc  used  lo  help  In  sinLiiif/.  The  cribs 
are  launched  and  floaleil  lo  I  lie  sile.  A  in  nil  i  pie- 
caisson,  pneuinalic  foundalion  lo  resl  un  slopimj 
rock  will  be  iniill  for  lire  fourlli  pier. 

C)]HMi-\voll  (Iri'ili^iii^ii-  is  tlu'  nu'tliod  used  for  const  met  iiij^' 
llio  chiot"  part  of  an  unusually  dillicult  and  costly  bridge 
foundation — that  lor  the  now  Thames  River  brid<ie  ol' 
Uio  New  York,  New  Haven  &  Hartford  R.U..  at  New 
London,  Conn.  The  two  channel  piers,  supporting;-  a 
trunnion  bascule  bridge  and  adjoining  330-ft.  fixed  spans, 


%/3S'-^<- J30'  ■■->«■  ^/^,'■'^i^ ,--330'- ^-  330'- >j'     "^^1^ 
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Plan  of  New  and  Old  Bridge 


■Base  of  Fail,  El +39.3 


Profile    of    New    Bridge 


Profile    of    Old    Bridge 


FIG.    1.      GENERAL   LAYOUT    OF    THAMES    RIVER    BRIDGE 
AT  NEW  LONDON,   N.  Y.,  N.   H.   &  H.   R.R. 

will  go  down  to  140  ft.  below  mean  tide,  while  the  west 
pier  goes  down  to  96  ft.  (see  profile.  Fig.  1).  However, 
the  pneumatic-caisson  process  will  be  used  for  one  of  the 
four  piers,  which  is  the  east  pier. 

The  subsoil  is  mud  or  soft  clay  for  50  to  100  ft. 
depth,  water  being  20  to  50  ft.  deep,  and  below  the  mud 
is  firm  gravel  to  support  the  deep  piers.  Rock  is  found 
at  the  east  pier  at  practicable  depths,  permitting 
pneumatic  work  without  exceeding  air  pressures  in  which 
men  can  work.  The  unusual  feature  here  is  that  the 
rock  shelves  do^VIl  in  the  upstream  direction  rather 
abruptly;  and  to  avoid  sinking  the  caisson  cutting  edge 
into  rock  or,  on  the  other  hand,  resting  one  comer  on 
rock  and  then  undercutting  at  the  opposite  edge  for  quite 
a  depth  in  sheeted  excavation,  three  separate  caissons 
will  be  used,  35  ft.  c.  to  c,  each  22  ft.  in  diameter, 
supporting  a  single  pier  shaft  (Fig.  3). 


Work  (III  tile  dredging  piers  is  well  under  way.  Con- 
struction of  the  pneumatic  piei'  has  not  yet  begun  at 
the  sile.  I  lollirook,  Cabol  &  Kollins,  of  Hosl(jn,  are  doing 
the  work. 

The  old  bridge,  about  200  ft.  downstream  of  the  new 
location,  has  its  ])iers  resting  on  piles.  It  was  not  desired 
to  use  ]iiles  for  the  new  bridge,  however,  as  the  soft 
river-bottom  loam  or  clay  would  not  give  adecpiate  lateral 
supi)ort  to  a  pile  cluster  in  the  dcgi'ee  re(iuisite  for  the 
bridge.  It  is  important  to  observe  that  the  new  bridge 
is  designed  for  ultimate  four  tracks  and  the  substructure 
will  be  built  for  the  final  width,  though  only  a  two-track 
supersti'ucture  will  be  erected  for  the  present.  Four- 
track  design  required  not  only  unusually  large  piers,  but 
also  made  permanent  and  undoubted  stability  a  specially 
important  consideration.  In  fixing  on  the  foundation 
design  many  other  structures  were  studied  and  all  avail- 
able data  given  due  consideration,  as  it  was  recognized 
tiiat  the  problem  called  for  high  engineering  skill  and 
judgment  to  produce  a  foundation  that  should  be  at  the 
same  time  stable  and  economical.  The  design  adopted  is 
the  plan  of  the  NTew  Haven's  engineering  department, 
])rimarily  of  Edward  Gagel,  chief  engineer. 

The  pier  supporting  the  bascule  trunnion  is  42  x  99  ft. 
in  the  lower,  or  crib,  portion  and  will  go  down  140  ft. 
below  low  water.  The  sinking  is  well  begun,  the  caisson 
cutting  edge  being  at  the  present  time  at  about  100  ft. 
below  water.  The  other  deep  pier.  Pier  3,  on  the  east 
side  of  the  channel,  is  30  x  94  ft.  in  plan  and  goes  down 
to  substantially  the  same  elevation,  — 140  ft.  The  west 
]uer,  of  the  same  size,  30  x  94,  goes  down  96  ft.  and  has 
already  been  landed  and  concreted.  Interesting  details 
of  construction  and  special  methods  of  framing  and 
launching  were  employed  in  the  dredging  piers. 

Concrete  Cutting  Edges  Under  Timber 
Cribs  with  Vertical  Tie-Bars 

The  cribs  for  the  three  dredging  piers  are  of  practically 
identical  design  (see  Fig.  2).  Each  has  eight  rectangular 
wells  about  10  x  12  ft.  in  the  well  shaft,  flaring  out  in 
the  lower  13  ft.  of  height  to  the  full  one-eighth  of  the 
])ier-base  area  15x23|  ft.  for  Piers  1  and  3; 
20|  X  24f  ft.  for  Pier  2).  The  cell  spaces  between  the 
wells  therefore  taper  sharply  inward  at  the  bottom  to 
the  cutting  edge,  around  the  outside  of  the  crib  and 
l)etween  the  wells.  This  cutting  edge  is  a  monolithic 
mass  of  reinforced  concrete,  to  a  height  of  13  ft.;  it  is 
shod  with  a  steel  plate  that  extends  3  ft.  up  on  either 
side  and  is  anchored  by  a  framework  of  angles  enveloping 
the  cutting-edge  concrete. 

The  crib  framing  begins  at  the  13-ft.  level.  It  consist^ 
of  solid  courses  of  12  x  12  timbers  making  up  the  outer 
walls  and  the  walls  of  the  dredging  wells.  As  sketched 
by  the  corner  detail,  Fig.  8,  the  wall  timbers  and  the 
necessary  tying  between  walls  are  provided  for  by  an 
arrangement  of  three  successive  courses,  one  with  contin- 
uous longitudinals  (and  in  the  transverse  walls  filler 
pieces),  the  next  with  continuous  transverse  timbers  (and 
in  the  longitudinal  walls  filler  pieces)  and  the  third 
composed  wholly  of  filler  pieces  in.  the  walls  in  both 
directions.    The  courses  are  driftbolted  together.     There 
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arc  no  vertical  rib  tiinluM's,  l)ut.  instead,  at  •'5-ft.  sl)acin^^ 
x'ci'tical  steel  tie-straps  about  l.\^  in.,  of  wliicli  cxcrv 
third  one  runs  up  to  the  top,  while  the  other  two  stop 
at  lower  points  of  the  crib.  These  straps  are  spiked  to 
every  course.  The  concrete  lillin<i-  placed  in  the  cell 
spaces  durin<i'  the  sinking-  is  bonded  vertically  hy  Ij-in. 
twisted  reinl'orcin<i-  bars.  The  outside  of  the  outei'  walls 
and  the  inside  of  each  dredging  well  are  made  tight  by  a 
sheathing  of  o-in.  plank  with  calked  joints.  \'ertical 
planking  was  used  for  the  lower  16  ft.  and  above  this 
horizontal  planking,  the  latter  being  more  convenient  to 
place. 

These  piers  are  fitted  with  a  new  piece  of  equipment 
intended  to  facilitate  sinking  through  the  clay  or  mud — 
namely,  jetting  ])ipes  leading  to  the  cutting  edges, 
emhedded  in  the  cutting-edge  concrete  and  led  up  through 
tiie  cell  spaces  to  suitable  water  headers  at  the  top.  The 
discharge  nozzles  on  these  pipes  })oint  downward  and 
aw^ay  from  the  cutting  edge  in  the  dredging  wells  and 
upward  and  away  from  the  cutting  edge  on  the  outside. 
The  pipes  are  spaced  ahout  8  ft.  apart.  Those  on  the 
outside  face  of  the  outer  cutting  edge,  which  point  up- 
ward, are  intended  for  reducing  the  skin  friction  of  the 
pier,  if  sinking  should  prove  dithcult. 

The  timber  work  of  the  crib  becomes  embedded  in  the 
concrete  forming  the  pier  body,  composed  of  that  which 
is  filled  into  the  cell  spaces  during  sinking  and  the 
subsequent  filling  of  the  dredging  wells  when  the  ])ier 
is  bottomed.  This  timbering  is  built  up  only  to  the 
designed  river-bottom  height,  above  which  level  a  plank- 
wall  cofferdam  will  be  placed  as  protection  for  the  work 
of  concreting  the  shaft,  or  upper,  portion  of  the  pier. 

Crib  Built  on  False  Bottom  on  Shore  and  Launched 

The  lower  portion  of  the  pier  crib  is  framed  on  shore 
on  a  ship  railway,  the  cutting  edge  is  concreted,  and 
the  structure  is  then  launched  on  a  false  bottom,  floated 
to  its  site  and  sunk,  after  being  biiilt  nj)  high  enough 
to  project  above  the  water  when  embedded  in  the  bottom. 


The  pier  cribs  for  I'iers  1,  2  and  3  have  already  I)een 
built  and  launched;  the  first  one  has  been  dredged  down 
to  linal   level,  and  the  i)icr  is  practically  completed. 

The  ship  railway,  located  about  a  mile  north  of  the 
bridge   site,   has   a   sliding   platform   on    its   ways.      On 
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FIG.    3.    MULTIPLE-CAISSON   PIER    (PIER   4)    OF   NEW 
THAMES   RIVER    BRIDGE 

this  platform,  blocked  u})  over  the  keel  blocks,  was  laid 
a  false  bottom  of  -t-in.  timber,  calked  water-tight,  on 
which  the  crib  structure  was  erected.  Longitudinal 
]2xl3  timbers  laid  on  4-in.  nailing  strips  on  the  floor 
furnished  bearings  for  the  cutting-edge  steel.  Reinforc- 
ing and  forms  for  the  cutting  edge  were  then  built  up 
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FIG.   2.    DEEP  OPEN-DREDGING   PIER    (PIER   2)    OF  NEW  THAMES  RIVER  BRIDGE 
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FIGS.    4    AND 


ONE   OF   THK   THAMKS    ItlVKR   BRIDGE   PIER  CRIBS   READY    FOR  CONCliKTING   THE   CUTTING 
EDGE,   AND  WHILE   FLOATING  TO  THE  SITE 


and  several  courses  of  the  crib  tiinbering  set  before 
concrete  was  poured.  The  jetting  pipes  \vere  of  course 
placed  at  the  same  time,  as  were  also  the  straps  embedded 
in  the  concrete  and  extending  up  to  tie  the  timberwork 
together. 

The  13-ft.  height  of  concrete  was  placed  in  several 
successive  lifts.  A  mixing  plant  on  the  wharf  alongside, 
served  by  a  stiff-leg  derrick,  supplied  all  concrete  for 
this  work  by  way  of  bottom-gate  buckets  handled  by  the 
derrick. 

The  launching  floor,  or  false  floor,  is  intended  to  make 
early  launciiing  possible  and  must  stay  in  place  and 
remain  water-tight  until  the  floating  crib  has  been  built 
up  15  or  20  ft.  higher.  The  water  pressure  against 
the  floor — nearly  1  ton  per  sq.ft.  at  the  initial  draft — 
is  taken  by  three  trusses  of  inverted  queen-post  con- 
struction built  across  the  bottom  of  each  well,  supporting 
the  -i-in.  planking  on  lines  about  4  ft.  apart.  Tightness 
between  floor  and  crib  is  secured  by  a  calking  timber 
around  the  outer  edge  as  shown  in  Fig.  2. 

The  different  wells  are  not  isolated  fronv  each  other, 
since  the  cutting  edges  are  about  18  in.  above  the  floor; 
nevertheless,  the  structure  trims  well.  Complete  stability 
calculations  were  made  for  various  conditions  of  the  struc- 
ture, so  that  the  margin  of  stability  and  the  trim,  etc., 
were  known  in  advance. 


The  crib  was  built  up  to  22-tt.  height  for  launching. 
The  launching  floor  reduced  the  draft  at  launching  to 
about  17  ft.  After  building  up  the  crib  by  an  additional 
16-ft.  section,  the  floor  could  be  removed,  and  the  draft 
then  was  about  35  ft.  To  place  the.  pier  crib  on  the 
bottom  ready  for  dredging  operations  to  begin,  it  was 
necessary  to  remove  the  floor  and  then  gradually  load  the 
structure  until  it  rested  on  the  river  bottom.  The  re- 
moval of  the  false  bottom  is  done  by  filling  the  dredging 
wells  with  water  to  equalize  the  pressure  on  the  false 
l)ottom,  dumping  a  sufficient  quantity  of  mud  or  sand 
into  the  dredging  wells  to  overcome .  the  flotation  of 
the  timber  in  the  false  bottom  itself,  then  pumping  a 
slight  amount  of  additional  head  into  the  dredging  wells, 
which  forces  the  calking  seam  between  the  crib  and  the 
false  bottom. 

In  the  removal  of  the  false  bottom  from  Pier  1,  trouble 
was  experienced  at  the  corners  of  the  dredging  wells  on 
account  of  the  heavy  pressure,  which  sprung  the  corners 
of  the  wells,  allowing  sufficient  leakage  to  sink  the  crib. 
The  latter  was  readily  raised  by  floating  over  it  a  portion 
of  the  final  upper  caisson,  clamping  this  to  the  sunken 
structure  by  long  rods,  calking  the  joint  and  pumping 
out.  The  trouble  was  then  remedied  by  introducing  a 
system  of  additional  bracing  in  the  lower  section,  between 
the  outer  walls  and  the  dredoin<r-well  walls. 


FIG.    6.    DREDGING    DOWN 
PIER   1 


FIG.    7.    VIEW   PROM  PIER   2   TO  WEST   ABUTMENT; 
PIER  1  COFFERDAM  BETWEEN 
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Dredging"  was  done  by  orange-])cel,  haiidlcMl  by  a 
derrick  on  a  derrick  scow  alongside  the  pier.  Tbc!  order 
and  frequency  of  dredging  operations  were  wholly  at  the 
direction  of  the  engineer's  inspector  on  the  pier,  but 
every  effort  was  made  to  carry  on  the  work  in  such  a 
way  as  to  minimize  the  number  of  moves  of  the  derrick 
scow.  Neither  the  loam  or  clay  (the  lower  strata  of  the 
soft  ground  appeared  as  more  or  less  typical  clay)  nor 
the  gravel  below  gave  any  trouble  in  dredging. 

Dredging  the  Piers  Down 

The  jetting  pipes  on  the  inside  of  the  cutting  edges 
were  used  more  or  less  throughout  the  work;  they  are 
found  to  have  considerable  value  in  loosening  the  material. 
The  jetting  pipes  on  the  outside  of  the  caisson,  however, 
proved  to  have  little  effect  in  loosening  the  structure  from 
the  surrounding  mud  (lubricating  effect),  but  on  the 
contrary  the  water  seemed  to  flow  back  under  the  cutting 
edge  into  the  inside,  against  the  full  water  head. 

The  dredging  was  facilitated  by  an  extra  jet  pipe, 
handled  from  a  lighter  alongside.  This  consisted  of  a 
4-in.  pipe  about  106  ft.  long,  with  a  3-in.  jetting  nozzle 
on  the  lower  end  together  with  a  rosette  of  four  or  five 


FIG.   8.    SKETCH  OF   PIER-CRIB  FRAMING   SHOWN  AT 
CORNER   OF   A  WELL 

f-in.  holes,  the  2-in.  nozzle  ])ointing  straight  down  and 
the  small  holes  discharging  in  a  horizontal  plane.  This 
pipe  was  connected  to  the  pump  by  a  flexible  connection 
and  could  be  moved  at  will,  from  well  to  well,  or  shifted 
about  in  any  well.  This  proved  the  most  effective  method 
of  loosening  the  material  to  be  excavated  from  the  wells. 

ISTo  difficulty  was  found  in  keeping  the  piers  vertical 
and  in  position.  Levels  were  read,  and  at  the  same  time 
center-line  observations  made,  twice  a  day.  The  dredging 
was  so  controlled  as  to  correct  any  error  of  level  or, 
when  necessary,  produce  a  slant  in  one  direction  or  an- 
other to  force  the  pier  over  into  line  if  it  was  found  to 
be  off  line  slightly. 

Some  boulders  have  been  found  in  the  upper  portion  of 
the  gravel  stratum  and  the  sand  directly  above  it.  They 
give  a  certain  amount  of  trouble  at  times  by  tendency 
to  collect,  the  ])uckets  dredging  out  mainly  the  smaller 
stuff  until  more  or  less  of  a  layer  or  pocket  of  larger 
stone  has  formed,  Avhich  interferes  with  digging. 

The  crib  for  Pier  1  was  set  Sept.  6,  1916,  in  the  mud 
of  the  river  bottom,  with  the  cutting  edge  at  El.  —  43, 
and  was  bottomed  at  El.  —  96  on  Nov.  23,  a  period  of 
78  days  being  taken  for  the  building  up  and  sinking. 
This  includes  sinking  the  caisson  53  ft.,  placing  approxi- 
mately 280  M  b.m.  of  timber  (exclusive  of  the  temporary 
cofferdam  sides),  and  placing  about  3000  cu.yd.  of  con- 
crete in  the  cells.  Very  little  sinking  took  })lace  exce])t 
as   a   result   of   dredging;   the   actual    dredgins:   was    in 


operation  about  seventy-four  10-hour  shifts.  The  addi- 
tion of  concrete  or  timber  produced  practically  no 
sinking.  The  avei'age  sinking  per  shift  of  dredging  was 
0.6  ft. 

After  the  pier  was  bottomed,  the  dredging  wells  were 
sealed  with  concrete  deposited  by  a  tremie  of  15-in.  pipe, 
the  tremie  at  the  begiiming  of  the  operation  being  106  ft. 
long.  Each  well  was  sealed  to  a  depth  of  60  to  80  ft. 
After  all  wells  had  been  sealed,  the  temporary  cofferdam 
and  remaining  portion  of  the  well  section  were  pum])ed 
out  and  the  pier  shaft  completed. 

A  facing  course  of  granite  masonry  is  carried  around 
the  })ier  from  El.  —  4  to  El.  -f  8,  covering  the  tidal 
range.  The  joints  in  this  masonry  are  not  pointed  with 
cement  mortar;  the  pointing  is  done  by  calking  the 
joint  for  a  depth  of  about  1  in.  with  lead  wool. 

At  the  present  time  Pier  2  is  in  progress  of  sinking. 
The  permanent  timber  has  all  been  placed  and  two-thirds 
of  the  concrete  in  cells  has  been  placed.  The  progress 
per  10-hour  shift  of  dredging,  to  date,  has  been  at  the 
rate  of  1.5  ft.  The  cutting  edge  is  now  below  El.  —  100. 
The  crib  of  Pier  3  is  set  in  position,  and  over  half  of 
the  permanent  timber  is  in  place.  Dredging  and  con- 
creting in  the  cells  have  not  yet  been  commenced.  The 
three  pneumatic  cylinders  to  constitute  Pier  4  are  under 
construction  at  the  shipyard. 

The  work  is  in  general  charge  of  T.  D.  Waterman, 
construction  engineer.  New  York,  New  Haven  &  Hart- 
ford P.P.,  New  Haven,  Conn.,  under  Edward  Gagel, 
Chief  Engineer,  and  is  supervised  by  P.  B.  Spencer, 
Division  Engineer  of  construction,  New  London.  Hol- 
brook,  Cabot  &  Rollins,  of  Boston,  are  the  contractors 
and  are  represented  on  the  work  by  L.  S.  AVhite, 
Superintendent. 


Rxcessive  Water  AV^a.ste  in  Orinnell.  Iowa,  is  pointed  out  in 
a  report  submitted  to  the  City  Council  by  F.  H.  Crosby,  City 
Manager.  For  the  six  months  ending  with  October,  1916,  the 
average  quantity  of  water  pumped  monthly  was  10.498,87.5 
gal.,  of  which  7,332,209  gal.  were  not  accounted  for.  This  is 
all  the  more  noticeable  since  there  are  only  about  80  flat-rate 
consumers  in  the  city.  There  is  reason  to  believe  that  a  con- 
siderable amount  of  the  unaccounted-for  water  escapes 
through  so-called  "%-in.  mains,  practically  all  old  and  badly 
rusted."  The  exact  length  of  such  pipe  is  unknown,  but  is 
"fully  20,000  ft.,"  much  of  which,  Mr.  Crosby  says,  is  "doubt- 
less leaking  badly."  At  the  time  of  Mr.  Crosby's  report  an 
investigation  was  being  made  of  the  possible  waste  of  water 
tlirough  automatic  sewer  flush  tanks,  and  instructions  had 
1)een  given  to  use  the  detectorphone  in  a  house-to-house  in- 
spection. 

Salt  in  tlie  .Stream.s  in  tlae  oil  districts  of  southern  Kansas 
and  northern  Oklahoma  is  causing  much  complaint  from  cities 
utilizing  the  streams  for  domestic  water-supply.  Many  of  the 
oil  and  gas  wells  in  this  district  discharge  large  quantities  of 
salt  water  at  more  or  less  regular  intervals,  and  practically  all 
of  the  abandoned  wells  are  flowing  salt  wells.  The  difficulty  is 
of  course  accentuated  at  times  of  low  flow  in  the  stream,  and 
ordinarily  at  times  of  high  Sow  is  scarcely  noticeable.  The 
water-supply  at  Sedan,  Kan.,  on  the  Caney  River,  with  an 
ordinary  chlorine  content  of  10  to  25  p. p.m.,  reached  550  p. p.m. 
in  October,  1913,  and,  according  to  the  city  officials,  at  times 
is  even  higher  than  that.  In  October,  1916,  it  reached  505 
p.p.ra.  The  supply  at  Caney  and  Ccdarvale.  Kan.,  on  the  same 
river,  has  approximately  the  same  range  of  chlorine  content. 
The  new  oil  field  on  the  drainage  area  of  the  Walnut  River, 
which  is  utilized  by  the  cities  of  Augusta,  Douglass  and  Win- 
field,  Kan.,  is  apparently  about  to  produce  the  same  difficulty. 
Complaint  has  reached  the  Kansas  State  Board  of  Health 
from  the  water-works  superintendent  at  Winfleld  and  from 
various  industries  located  there  that  almost  pure  salt  is  de- 
posited at  times  in  the  boilers  and  dn  fixtures.  It  is  probable 
that  legislation  will  be  asked  for  at  the  coming  session  of  the 
State  Legislature  to  enforce  capping  of  all  abandoned  wells 
to  prevent  the  discharge  of  salt  water  and  to  impound  salt 
water  discharged   from   producing   oil  and   gas  wells. 
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Buildino;  a  Scwcr  in  Creek  Channel 
at  Austin,  Tex. 

}\\  .In. IAN    MoNI'OOMKItV* 

Tn  the  onrly  \y.\rt  of  l!M()  the  City  of  Austin,  IVx.. 
u]>pro|)riatod  $.")(), 000  to  huild  m  stonn  scwcr  in  the  cliiui- 
ncl  of  Little  Shoal  Cfcck,  so  thai  it  could  l)c  Idled  in  and 
the  streets  hlockcd  hy  it  be  completely  <i])cncd  to  tralhc. 
Alternative  bids  were  asked  fen-  on  (1)  ])lain-  and 
reinforced-eoncrci(>  and  {2)  .sej;inental-l)lock  construction. 
All  bids  oil  the  s(\<inu>ntal  block  were  too  hiii-h  to  be  con- 
sidered. Tiie  portion  of  the  work  h(>rc  described  con- 
sists of  about  ;5  100  ft.  of  lO-l't.  sewer  i)ein,u-  built  by  the 
Dallas  Lime  and  C  ravel   Co.;  of   Dallas,  'Pex. 

Excavation  was  beyun  by  the  contractor  duiMni,'  tlie 
latter  i)art  of  dune,  191().  As  tliere  is  a  very  small  flow 
ordinarily,  little  trouble  has  been  experienced  i'rom  water 
in  the  creek.  Since  construction  started,  it  has  been  un- 
usually dry. 

The  method  of  eonstruction  being  followed  is  to  pour 
the  bottom  first.  This  bottom  (see  cross-section)  consists 
of  two-course  concrete.  The  lower  course  is  of  1  :  (5  mix, 
4^  in.  thick.  The  topping  is  of  1  :  2|  mix,  1^  in. 
thick.     The  aggregate  for  the  1:6  concrete  is  a  well- 


Lonqj-hudinaf, 

Reinforcing 

2'-6"C.hC.-4;'.Jt 


^^__l 

Two  Course    Concreie- 
Reinforced  Seo+ion  Plain    Sec+ion 

SEWER    CROSS-SECTION,    AUSTIN,    TBX. 

graded  unscreened  gravel  obtained  from  the  Colorado 
Eiver.  That  for  the  topping  is  specified  to  be  what  is 
locally  known  as  "gutter  gravel."  It  is  a  coarse  sand 
with  the  largest  particles  about  \  in.  in  diameter.  Since 
it  is  further  si>ecified  that  the  topping  shall  be  laid  on 
the  green  concrete,  the  method  usually  followed  is  to  pour 
about  30  ft.  of  the  1 :  6  concrete  and  then  pour  the  top- 
ping directly  on  this.  The  lower  course  is  kept  the  re- 
quired 1^  in.  below  the  finished  grade  by  a  templet  that 
has  been  cut  to  the  required  shape  and  notched  1^  in. 
The  topping  is  placed  approximately  to  the  required  grade 
by  spades.  It  is  then  accurately  finished  by  a  templet  cut 
to  the  required  section.  After  the  pouring  is  completed, 
the  bottom  is  floated  and  troweled.  As  it  is  considered  the 
most  important  part  of  the  sewer,  particular  care  is  be- 
ing taken  to  see  that  it  is  built  to  specifications  in  every 
detail. 

The  completed  bottom  serves  as  a  guide  for  the  side 
walls.  Outside  forms  are  used  for  these.  For  the  highest 
walls  the  outer  and  inner  forms  are  wired  together,  and 
the  inside  ones  are  braced  against  each  other.  Plums  of 
10-  to  50-lb.   stone  are  allowed  in  the  concrete  in  any 
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(|Uiinlilv  desired,  provided  there  is  2  in.  of  concrete  be- 
tween them.  Horizontal  and  vertical  keyways  are  left  in 
the  tops  and  v\\>\^  of  llic  walls  ;is  a  tic  for  the  Jiicb  that 
conies  up(tii  them  and  to  nial«!  a  better  constiiicl  ion  joiid- 
between  the  sections  of  the  walls  that  are  poured  each 
t  inic. 

The  inside  forms  for  the  arch  arc  hinged  at  the  center. 
The  outside  forms  are  in  two  sections.  A  2-1't.  o])ening 
i>  Icfl  between  them  to  receive  the  concrete  and  to  pro- 
\  idc  ample  spjice  for  cutting  it. 

HkA('I\(!    'i"Iii':    OUTKIf    FOHMS 

The  contractors  have  exf)ei'imented  at  length  on 
methods  of  bracing  the  outer  forms.  A  trigger  arrange- 
ment com]>()sed  of  a  horizontal  member,  notched  at  either 
(>nd  and  placed  across  the  forms,  with  inclined  struts 
fitting  into  these  notches  and  Iwaring  against  the  forms, 
was  tried  first.  The  main  objection  to  this  method  was 
that  the  play  in  the  joints  of  the  forms  was  so  irregular 
and  of  such  a  nature  that  the  pressure  was  not  distributed 
equally  to  each  side  of  the  trigger. 

The  next  scheme  devised  was  to  brace  the  outer  forms 
against  the  banks  of  the  creek.  This  scheme,  though  slow, 
was  usually  successful.  The  only  trouble  encountered  at 
all  was  due  to  a  slight  occasional  yielding  of  the  sides 
of  the  ditch. 

Finally,  it  was  decided  to  use  three  rows  of  bolts,  two 
bolts  in  each  row  to  the  form,  in  connection  with  4x4-in, 
longitudinal  timbers.  The  timbers  run  the  whole  length 
of  the  forms,  both  inside  and  out;  being  tied  together 
by  the  bolts,  they  constitute  an  effective  bracing.  This 
method  permits  the  fonns  to  be  set  up  in  the  minimum 
length  of  time  and  is  safe.  Three-fourths  inch  bolts  are 
used  for  the  bottom  row  and  f-in.  for  the  other  two 
rows.  The  bolts  are  oiled  well  before  being  placed.  When 
the  concrete  has  set  so  that  no  pressure  is  exerted  on  the 
outer  forms,  the  bolts  are  drawn.  No  trouble  has  been 
experienced  except  once  or  twice,  when  the  workmen  in- 
advertently bent  some  of  the  bolts.  In  such  a  case  a  Still- 
son  wrench  proved  effective  in  twisting  them  out.  The 
holes  made  by  the  bolts  are  left  open. 

Pouring  the  Plain-Concrete  Sections 
In  the  plain-concrete  section  the  plans  called  for 
a  12-in.  keyway  to  be  left  in  the  crown  of  the  arch  for 
at  least  24  hr.  after  the  rest  of  the  arch  had  been  poured. 
The  pur])ose  was  to  prevent  shrinkage  cracks.  It  was 
decided  to  pour  some  of  the  arch  without  the  keyway  and 
compare  the  cracks  in  it  with  those  and  in  an  adjacent 
section  with  a  keyway.  Accordingly  the  two  sections, 
each  30  ft.  long,  were  poured.  Although  the  weather  was 
very  warm,  a  month  of  rigid  inspection  of  the  section 
without  a  keyway  revealed  no  cracks.  The  section  with 
the  keyway,  however,  did  not  fare  so  well.  At  the  con- 
struction joints  of  the  keyway,  fine  cracks  were  discov- 
ered, first  on  one  side  and  then  on  the  other.  Upon  ex- 
amination they  were  found  to  extend  the  thickness  of  the 
arch.  It  is  well  to  mention  that  the  faces  of  the  keyway 
were  sprinkled  with  w^ater  and  covered  with  dry  cement 
before  it  was  poured. 

In  the  light  of  the  knowledge  obtained,  it  was  decided 
to  leave  the  keyway  out  of  all  the  plain  sections,  at  the 
same  time  realizing  that  probably  if  the  pouring  of  the 
keyway  had  been  deferred  until  the  arch  had  completely 
set.  the  cracks  at  the  construction  joints  of  the  keyway 
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would  have  been  practically  iiuperccptihle  at  the  worst. 
Since  then  some  2000  ft.  of  plain-concrete  arch  has  l)een 
run.  Subsequent  observations  have  shown  a  few  short 
longitudinal  surface  ci-acks  at  rare  intervals.  These 
cracks  do  not  extend  over  an  inch  or  so  into  the  concrete. 

Where  the  construction  joints  are  far  enough  apart,  the 
arch  cracks  transversely  about  every  30  oi-  .33  ft.,  the 
cracks  proceeding  in  an  irregular  manner  as  directed  by 
the  line  of  weakest  section. 

At  places  where  reinforcement  is  required,  stubs  are 
first  placed  in  the  side  walls.  After  the  inside  form  for 
the  arch  has  been  placed,  the  transverse  steel  is  bent 
around  it  and  tied  to  the  stubs.  Since  the  splice  comes 
at  the  springing  line,  the  outside  steel  is  lap])ed  50  diam- 
eters and  the  inside  25  diameters.  The  steel  is  spaced 
away  from  the  forms  by  small  concrete  blocks  1  in.  thick 
made  for  that  purpose.  Longitudinal  steel  senses  to  keep 
the  proper  spacing  betwen  the  transverse  bars  and  is  ef- 
fective as  a  reinforcement  against  temperature  stresses. 

Other  Features  of  ttte  Wohk 

Several  interesting  features  of  the  work  are  noteworthy 
Due  to  the  high  cost  of  reinforcing  steel,  cement  has  been 
"used  as  a  reinforcing  material  as  nmch  as  possible.  All 
concrete  is  mixed  for  at  least  one  minute  in  a  Koehring 
mixer  that  turns  20  r.p.ni.  This  is  longer  than  concrete 
is  mixed  in  the  Southwest,  as  a  rule,  and  probably  the 
first  time  it  has  been  done  so  in  Austin  on  any  work  re- 
quiring a  large  quantity  of  concrete. 

Another  interesting  feature  is  that  the  rock  obtained 
from  excavating  to  subgrade  is  placed  on  the  intersecting 
streets  for  a  block  or  two  each  way.  This  rock  is  a  tough 
limestone  and  makes  an  excellent  road  metal. 

It  should  be  mentioned  also  that  all  forms  are  well  oiled 
and  that  not  a  single  honeycomb  has  been  found  next  to 
the  inside  forms  since  the  work  was  started.  Many  com- 
petent inspectors  have  said  that  the  concrete  is  as  good  as 
they  have  e\er  seen. 

The  sewer  was  designed  in  the  office  of  ]\I.  C.  Welbom, 
City  Engineer.  The  writer  is  the  engineer  in  charge  of 
the  contract  work  aiid  has  immediate  charge  of  the  city 
force-account  work.  C.  A.  Newberry  has  charge  of  the 
construction  for  the  Dallas  Lime  and  Gravel  Co. 


New  Standard  Hydrant  for  Cincinnati 

The  Director  of  Public  Safety  of  Cincinnati,  Ohio, 
has  adopted  as  standard  the  hydrant  design  illustrated  in 
Fig.  1.  This  design  is  the  work  of  J.  A.  Hiller,  General 
Superintendent  of  the  water-works,  and  its  distinguish- 
ing feature  is  the  curved  standpij^e  a  between  the  hydrant 
head  and  the  main  connection.  This  is  shown  in  detail 
in  Fig.  2.  Another  feature  designed  to  prevent  freezing 
of  the  hydrant  is  the  drip  valve  b,  which  opens  auto- 
matically when  the  gate  is  closed,  thus  draining  the 
hydrant  head  and  standpipe  into  a  sump,  which  has  a 
sewer  connection. 

The  scheme  of  placing  the  standpipe,  gate  valve  and 
connections  in  an  accessible  chamber  is  similar  to  the 
practice  that  has  long  been  followed  in  Salt  Lake  City, 
Utah,  described  in  Engineering  News,  July  13,  1916, 
p.  66.  Exclusive  of  the  chamber,  it  is  stated  that  esti- 
mates of  cost  of  hydrants  of  the  new  design  are  lower 
than  new  ones  of  the  present  standard  type. 


Tlie  liydraut  head  and  curved  standpipe  are  of  cast 
iron.  The  2|-in.  and  4|-in,  hose  nipples  are  of  bronze. 
The  bolts  and  nuts  are  of  wrought  iron.  The  gate-valve 
seats  and  wedge  are  of  bronze  (of  tensile  strength  of  not 


FIG.   1.    NEW  STANDARD  HYDRANT,   CINCINNATI,   OHIO. 
WATER-WORKS  DEPARTMENT 

less  than  30,000  lb.  per  sq.in.),  and  the  stem  and  stem 
nut  are  of  manganese  bronze  (of  tensile  strength  of  not 
less  than  50,000  lb.  per  sq.in.).  The  stuffing-box  is 
of  brass.  The  drip  valve  is  of  bronze,  with  a.  ^x  1-in. 
leather- washer  cutoff.    The  leather  washer  is  held  in  place 

t<     //'h-  >:^      t<-,//*  •-•.;>i 


PIG.  2.    DETAIL  OF  CURVED  STANDPIPE.  CINCINNATI 
HYDRANT 

by  a  f-in.  wrought-iron  washer  and  setscrew.  The  gate 
chamber  is  covered  with  a  f-in.  cast-iron  plate  in  two 
sections,  20|  in.  and  44^  in.  long  respectively.  The  width 
of  the  cover  plate  is  39^  in. 

:^ 

Coal  and  Iron  Production  in  the  United  States  in  1916  ex- 
ceeded aU  iirevious  records.  Approximate  figures  for  the  year's 
production  announced  by  the  United  States  Geological  Survey 
show  total  sliipments  of  iron  ore  from  United  States  mines 
amounting-  to  75,500,000  gross  tons.  In  1915  the  shipments 
were  55,493,000  tons.  The  value  of  the  iron  ore  produced  was 
$178,935,000,  which  is  an  increase  of  nearly  $78,000,000  over 
the  value  of  the  iron  ore  produced  in  1915.  Of  the  total  pro- 
duction more  than  66,000,000  gross  tons  were  shipped  from 
mines  in  the  Lake  Superior  district  and  about  5,300,000  from 
mines  in  the  Alabama  district.  The  total  of  pig-iron  produc- 
tion will  be  between  39,000,000  and  39,500,000  gross  tons.  The 
year  recorded  an  enormous  rise  in  the  market  price.  South- 
ern foundry  No.  2  iron  at  Birmingham  rose  from  $13.13  to  $22. 
Northern  No.  2  foundry  at  Chicago  rose  from  $18  to  $29. 
Bessemer  iron  at  Pittsburgh  rose  from  $19.85  to  $35.95.  The 
bituminous  coal  production  of  1916  is  estimated  by  C.  E. 
Leschcr,  of  the  United  States  Geological  Survey,  as  over  509,- 
000,000  net  tons,  an  increase  of  more  than  66,500,000  over  1915. 
The  production  of  Pennsylvania  anthracite  was  88,312,000  net 
tons,  which  was  about  600,000  tons  less  than  in  1915. 
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Extcndinj^    PitM's    for   Doiihlc-T racking 
B.  &  L.  K.  Allegheny  River  Bridjrc 

'I'lu'  luMW  lU'U  (l(iul)l('-t I'Mck  hiid^c  of  the  rx'ssciiicr  i^' 
Luke  l*]rit'  \\.\\.  o\t'i'  tlic  .Mlt'i^hcny  river  I  I  mi.  iioi-lli  of 
l*itt.>^l)ur<ili  (sec  Hin/iiirrriii;/  Xnrs  ni  Vvh.  IT),  l!MI)  will 
make  u.>;e  of  the  live  main  piers  of  llie  e.xisliiij,^  ,siii<ile- 
h'Mck  hrid^f.  .\s  tlic  I'uiiiKlat  imis  loi'  ll)es(>  \ver(>  uri^i- 
iiallv  pul  in  with  cNcntnal  (lonlije-t  rack  const  rncl  inn  in 
\  iew,  the  siihst  rnctiii'c  coiit  I'acloi-  had  only  to  add  to  them 
a  .M'^-rt.  downstream  I'.xtension  of  tlu'  shaft  pro|)er,  except 
ill  the  ea.se  of  one  ]iier.  when*  the  load  is  to  be  .so  ijreatly 
ineroasod  that  the  fonndation  recpiired  reinforcement. 
Two  other  piei's.  Pier  A  and  Pier  H.  and  the  ahutment 
at  the  south  (Mid  arc  new. 

The  north  ap|)roaeh  \iaduct  is  to  ho  rephiced  in  part  by 
1300  ft.  of  hi^h  embankment,  previously  described,  and 
tlie  remainder  by  two  deck  truss  spans  of  the  n(>w  bridge. 
One  of  these  spans  (  Pi(>r  A  to  i'icr  l> )  will  be  a  sinipl(> 
truss  15:5  ft.  lonjj;,  and  the  other  (  Piei-  P)  lo  Pier  1  )  will 
bo  the  end  si)an  of  a  series  of  three  continuous  truss  spans, 
972  ft.  long-.  Another  such  tri])lc  continuous  truss,  1 143 
ft.  long,  will  coini)ris{>  tlio  rest  of  the  stcndwork. 

The  new  Pier  A,  at  the  north  end  (Fig.  1),  will  he 
almost  buried  hy  the  coni])leted  fill.  It  is  ])ractioally  an 
ahutment  and  is  designed  to  take  a  considerable  thrust 
from  the  (ill.  The  foundation  is  one  block  of  concrete, 
78x33  ft.  in  ])lan,  resting  on  hard  gravel  38  ft.  below 
ground;  but  to  decrease  the  surface  subjected  to  pressure 
by  the  fill,  the  pier  proper  is  constructed  with  two 
shafts,  joined  at  the  top  hy  an  arch.  The  shafts  are  en- 
tirely of  concrete;  the  cut-stone  masonry  facing,  of  Beaver 
Valley  sandstone  uniform  with  the  other  piers,  has  been 
used  only  from  a  point  just  below  the  springing  line  of 


the  arch  In  the  top.  The  surface  of  the  complcteil  fill  will 
intersect  till'  face  of  the  pier  scmicwhat  aboxc  this  spi'ing- 
ing  line. 

Pier  \\  is  the  '"anchor  pier"  foi'  the  continuous  super- 
structure. Its  shaft  is  !')()'/(  thicker  than  that,  of  any 
other  of  the  piei's.  and  its  spread  foundation  is  (i3.x8!) 
ft.  in  plan,  with  olfset  steps,  each  reinforced  by  hori- 
zontal steel  rails.  It  rests  on  good  compact  gravel.  The 
construction  of  I'icr  B  was  very  much  compli(;ated  by  the 
fact   thai   one  \iadiict   tower  came  directly  over  tlie  site. 


^^^{|/#l^'^>-'-- 


FIG.  1.    TWO-PART  PIER 

IN   APPROACH    FILL 

(PIER  A) 


FIG.  2.    PIER  B  BEING  BUILT 

AROUND    VIADUCT 

TOWER 


FIG.   .■?.     PIER  B  AND  SUPPORT   OF  VIADUCT   TOWER 

This  was  particularly  troublesome  during  excavation  for 
the  footing,  as  adequate  support  for  the  striu'ture  had  to 
be  maintained  at  all  times.  When  it  came  to  building  the 
shaft  of  the  pier,  the  steelwork  was  simply  concreted  into 
the  work  (see  Fig,  3).  When  the  old  bridge  is  dis- 
mantled, the  steel  will  be  cut  off  back  of  the  pier  face, 
and  the  openings  in  the  facing  will  he  filled  with  cut 
stone. 

Fig.  3  illustrates  how  the  support  of  the  viaduct  tower 
was  handled  while  the  footing  was  built.  A  concrete 
shaft  inside  the  sheeting  for  the  excavation  and  a  pile 
cluster  outside  the  sheeting  were  first  constructed.  Two 
old  80-ft.  girders,  reinforced  for  the  column  concentra- 
tions, were  maneuvered  into  place  from  each  side  of  the 
trestle  bent  and  joined  by  bracing.  Cribbing  of  30-in. 
I-beams  and  100-lb.  steel  rails  were  then  placed  under  the 
shoes  to  transfer  the  pedestal  loads  to  the  girder  span. 
The  other  bent  of  the  tower  came  just  outside  the  edge  of 
the  excavation,  but  to  prevent  possible  trouble  this  was 
also  carried  on  pile  clusters,  capped  by  small  plate  gird- 
ers. 

The  long  truss  spans  of  the  old  bridge  terminate  at 
Pier  1,  which  therefore  carried  the  end  reaction  from  only 
one  span,  besides  the  trifling  load  from  the  first  s]ian 
of  the  viaduct.    Tn  the  new  bridge  this  pier  will  support 
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the  h)a(l  from  two  spans  of  the  heavy  contiiuious  structure, 
and  so  its  foundations,  although  already  of  (lout)lc-track 
width,  required  reinforcement. 

There  were  already  in  place  280  tinil)cr  i)iles;  it  Mas 
decided  to  add  to  these  12G  concrete  i)iles,  two  rows 
along  each  side  of  the  old  footing  and  one  row  across 
the  downstream  ciul.  A  cofferdam  of  United  States 
steel  sheetpiling  was  driven  entirely  around  the  pier. 
Excavation  was  then  carried  to  the  bottom  of  the  capping 
over  the  old  timl)er  piles,  and  Cummings  ])recast  ])iles 
were  driven  on  3-ft.  centers,  as  close  to  the  old  footing 
as  possible.  The  footing  block  was  enlarged,  using 
1  :  2^:  5  concrete,  to  tlie  dimensions  shown.  The  portion 
of  the  footing  masonry  not  under  the  existing  pier  shaft 
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(lriv(i  only  the  lialf  actually  required  at  first,  sealing  the 
upstream  end  against  the  pier.  Tiie  reason  assigned  was 
that  pumpage  would  i)e  reduced.  The  steel  sheeting  for 
the  first  half-<huH  was  driven  with  a  steam  hammer  hung 
from  a  stiff-leg  derrick.  For  com[)leting  the  sheeting  a 
land  piledriver  was  rigged  up  on  cribbing  on  a  barge,  with 
leads  overhanging  the  water. 

In  building  up  the  pier  extensions  the  corner  stones  of 
the  old  pier  were  removed  in  every  other  course,  the  head- 
er's being  taken  out  find  a  stretcher  of  the  new  course  ex- 


-32-/0' 


67-/' 


34-3 


oooooooooooooolooooooooooooooo 
ooooooooo  ooooo|o  OOOOOOOOOOOOOo 

o  oooooooooo  oo  oo 
o  oooooooooo  oooo 

OOOOOOOOOQOOOOO 

oooo 
OOOO 


Si. 


lo  oooooooooo 
lo  oooooooooo 


tended  into  the  old  work  to  l)o!id  the  two  halves  to- 
gether.   The  masonry  was  backed  with  1:3:  5  concrete. 

The  extension  work  on  Pier  3  did  not  require  a  coffer- 
dam, as  this  pier  is  located  on  an  island,  with  the  top  of 
the  footing  course  above  pool  level.  Later,  however,  this 
])ier  will  be  surrounded  with  sheeting.  For  Pier  5  a 
low  earth  endjankment  was  sufficient  in  the  sluggish 
waters  of  the  pool,  to  allow  lowering  the  water  level  to 
the  top  of  the  old  footing  courses. 

The  contractor's  j)laiit  for  the  work  was  quite  simple, 
as  the  conditions  permitted.     Each  pier  was  served   by 


\<--/8'-A 

FIG.    4.     FOUNDATION   RIOINFORCEMENT,    PIER    1 

was  removed  down  to  the  timber  grillage,  so  that  a  mono- 
lithic footing,  reinforced  with  a  mat  of  steel  rails,  could 
be  constructed  over  both  old  and  new  piles.  In  the  other 
half  of  the  footing  the  new  work  was  bonded  to  the  old 
by  11^  in.  square  twisted  rods,  10  ft.  long.  These  were 
set  in  horizontal  holes,  drilled  on  about  2-ft.  centers  into 
each  course  of  ashlar  masonry,  and  carried  heavy  plate 
washers,  held  in  place  with  double  nuts,  at  the  end  em- 
bedded in  the  new  concrete.  The  placing  of  these  rods 
necessitate  widening  half  of  the  cofferdam. 

Cofferdams  were  required  at'  Piers  2  and  4  to  get  at 
the  old  footing  extension,  so  as  to  carry  up  the  masonry 
in  the  dry.  These  footings  had  been  carried  up  to  low- 
water  level  at  the  time  they  were  built,  but  since  that  day 
a  Government  dam  in  the  Allegheny  below  the  bridge 
site  has  raised  the  water  about  4  ft.  for  full  pool.  It 
is  the  intention  to  surrouiul  each  of  the  piers  (except 
No.  5,  which  is  on  rock)  with  30-ft.  steel  sheeting  driven 
down  to  a  few  feet  above  the  top  of  the  timber  grillage. 
Instead  of  driving  this  sheeting  entire  and  using  it  is  a 
cofferdam  for  the  masonry  work,  the  contractoi-  chose  to 


FIG.    5.    CONCRETE   FILLINCJ    IN   PIER    EXTENSION 

one  or  two  stiff-leg  woodt'u  deri'icks,  wliich  were  used  in 
the  successive  o])erations  of  pilcdriving,  excavating  (when 
necessary)  and  the  handling  of  concrete,  backfilling  and 
cut-stone  masonry.  The  exception  to  this  was  in  the 
building  of  Piers  A  and  B,  where  concrete  was  placed  in 
both  from  a  single  tower.  There  was  one  mixer  plant  for 
this   tower   and    another   across   the   hiirhwav   and    West 
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I'l'iiii  elect riccar  liai  k>,  near  the  liank  of  the  ri\er.  Iliiii- 
lUDi,^  from  this  sliore  across  to  I'ier  I  was  a  .-eivice  trestle 
consist iii,u"  of  three-|)ile  henis  sjiaced  i'J  ft.  and  carryinj,^ 
foui'  10  \  Iv-in.  stringers.  A  narro\v-;^aiie  track  was  laid 
on  this  tn'stle.  with  a  siding-  hetweeii  I'lers  2  and  '.\ 
(on  tlio  sanu>  tluvo-pile  heiit  constrnclion).  Dninp  hnek- 
ets  loaded  at  the  shore  plant  weic  I'nn  to  the  pici-  sites 
on  tlat-cars,  wliei'c  thev  were  handh'd  to  the  work  hy  the 
slill'-Ieii-  derricks.  A  separate  mixer  plaiit  was  set  ii|» 
across  tlu'  river  at  I*ii>r  "),  hut  it  was  found  more  econom- 
ical to  lorry  the  coiu-rete  across  1he  river  from  the  end  of 
tlio  trostlo  on  a  har^(>  carrying  a  couple  of  hottom-dump 
huekets.  This  was  dwv  to  the  fact  that  hut  one  courso  of 
masonry  was  placed  at  a  time,  and  was  then  concreted. 

Tlu^  south  ahutment  is  heinj;  constnu'ti'd  hy  railroad- 
comjiany  forces.  Tlu>  reconstruction  is  under  the  suj)er- 
\ision  of  11.  'V.  I'oi-tei-.  Chief  Kni>'iiu>er  of  the  Hessemer 
&  Lake  Erie  ll.R.  W.  11.  SI  iter  is  IJesident  Kna-ineer. 
The  substrueture  contract  is  lield  hy  the  Arthur  McMul- 
Inu  Ct)ntractin<;-  Co.,  of  New  York  City. 

Irrigating  Seventeen  Thousand  Acres 
of  Municipal  Land 

BV     C.     C.     CUAGIN* 

Active  construction  work  has  been  in  progress  for  some 
time  on  an  irrigation  system  of  17,000  acres,  owned  by 
the  City  of  Las  Vegas,  N.  ^L,  and  adjoining  its  city 
limits  (Fig.  1).  This  area  comprises  all  that  remains 
unsold  of  what  is  known  as  the  Las  Vegas  land  grant, 
which  originally  consisted  of  475,000  acres,  the  admin- 
istration of  which  is  nnder  the  control  of  a  Board  of 
Trustees. 

Numerous  attempts  have  been  made  during  the  past 
10  years  to  finance  this  irrigation  project;  but  notwith- 
standing the  fact  that  the  irrigable  land  is  contiguous  to  a 
eomnmnity  of  over  11,000  people,  litigation  involving  the 
title  to  the  land  and  water  rights  has  heretofore  prevented 
interesting  capital  for  development  of  the  enterprise. 
With  the  uncertainties  of  title  removed  and  capital  pro- 
vided, the  completion  of  this  project,  which  means  mnch 
to  the  City  of  Las  Vegas,  is  ^ow  assured. 

The  project  contemplates  the  diversion  of  Avaters  from 
the  Gallinas  River  and  the  Sanguijuella  and  Pecos  Creeks, 


*Dock\veiler    &    Cragin,    Consulting-    Engineers,    San    Fran- 
cisco, Calif. 


\vhich  ha\c  a  drainage  ai'ca  of  l(i.')  s(|.nii.,  cslcnding  to 
an  ele\ation  (.f  J-.'.OOO  ft.  The  How  of  tin'  Callinas  Hivei 
i>  pari  ii'ularly  adaplcil  to  di\('rsion,  heing  entirely  free? 
from  I  he  sudden  Hoods  common  to  most  New  Mexico 
streams.  The  snow  in  the  high  mountains,  lasting  each 
vear  into  August,  acts  as  a  regulator,  and  the  How  in 
the  tlood  seasons  randy  exceeds  500  se(.'.-ft.,  thus  per- 
mitting piactically  lOO^^-  dixcrsion.  Accurate  stream 
gagings  base  hecn  conducted  hy  the  Tnited  States  Geolog- 
ical Survey  on  the  (lallinas  Kiver  for  a  period  of  12 
vars  and  show  an  average  annual  runoff  of  22,000 
acre-feel.  This  rejjresents  !)0  sq.nn.  of  the  total  of  1(i5  mi. 
(«f  drainage  area  available.  The  water  is  to  be  diverted 
through  diversion  canals  io  a  storage  reservoir  on  a 
branch  of  Sanguijuella  Creek,   for  over-year  storage. 

'Vho  diversion  dam  in  tlie  (Jallinas  liiver,  now  coni- 
])leted,  has  timber  ilashboards  spanning  concrete  piers 
with    beadw'oi'ks    consisting    of    eight    5  x  5-ft.    by    f-in. 


Wcrier  Surface,  Reservoir  Full        V}, 
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FIG.    2.     CUOSS-SECTION    OF    SANGUIJUELLA    EARTH-FILL, 
DAM  FOR  LAS   VEGAS  IRRIGATION   PROJECT 

sieel  gates.  The  Gallinas  diversion  canal  is  12,500  ft, 
long,  30  ft.  wide  on  the  bottom  and  8  ft.  deep,  with  \\ 
to  1  slopes.  It  has  a  capacity  of  1000  sec. -ft.  and  required 
110,000  cu.yd.  of  earth  and  rock  excavation.  This  was 
completed  in  time  to  divert  the  runoff  from  the  fall 
rains. 

Earth  Dam  Under  Construction 

The  storage  reservoir,  known  as  the  Sanguijuella 
reservoir,  will  be  formed  Ijy  an  earth  dam  75  ft.  high 
and  1400  ft.  long,  with  3  to  1  water  slope  and  2  to  1 
air  slope  (Fig.  2).  The  upstream  face  is  to  be  rip- 
rapped  9  in.  thick.  There  will  be  450,000  cu.yd.  in  the 
75-ft.  dam,  when  completed,  of  which  about  one-third  has 
already  been  placed.  The  material  is  heavy  clay,  mixed 
with  a  good  proportion  of  sand  and  gravel.  It  is  being 
excavated  by  a  40-ton  Vulcan  shovel,  with  H-vd.  dipper. 
The  borrow  pit  is  5000  ft.  from  the  dam,  with  a  down- 
grade  haul.     The   material   is  hauled  in   4|-yd.   dump- 


FIG.  1.  LOOKING  OVER  LAS  VEGAS.  N.  M.,  TOWARD  LAND  TO  BE  IRRIGATED  BY  NEW  PROJECT 
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cars  and  side  dumped  from  tracks  laid  on  the  two  slopes, 
where  it  is  sluiced  hy  jet  into  place,  toward  the  center 
of  the  dam.  The  water-supply  is  obtained  by  gravity, 
through  the  diversion  canal,  from  the  (lallinas  Kiver.  A 
reinforced-concrete  cutoff  wall  is  being  constructed  to 
solid  rock,  between  high  water  on  tlie  north  end  and 
high  water  on  the  south  end  of  tlic  dam.  It  varies  in 
width  from  5  ft.  at  tlie  bottom  and  18  in.  at  the  top  to 
a  minimum  of  12  in.  thick.  The  maximum  height  is  31 
ft.  Concrete  is  being  ])lac('d  by  gravity  through  12-in. 
steel  chutes  from  a  -^-yd.  portal)le  mixer.  About  500  ft. 
from  the  south  end  of  the  dam  a  low  saddle  ])ennits  the 
construction  of  a  spillway  100  ft.  wide,  with  a  maximum 
cut  of  4  ft.  Outcropping  rock,  below  the  spillway,  forms 
a  natural  cascade  for  overflow  water. 

There  will  be  a  gate  tower  10  ft.  square  and  50  ft. 
high,  founded  on  solid  rock  and  connected  by  a  bridge  to 
the  north  haunch  of  the  dam  site.  The  outlet  is  a  con- 
crete arch  culvert  212  ft.  long,  excavated  through  solid 
rock  in  the  north  hauncli  of  the  dam  and  bonded  directly 
with  the  cutoff  wall.  It  will  be  5  ft.  6  in.  wide  by  4  ft. 
6  in,  high  in  the  clear.  The  excavation  is  now  com- 
pleted and  ready  for  concrete. 

The  capacity  of  the  reservoir  above  the  outlet  is  23,- 
100  acre-feet,  and  the  area  at  this  capacity  is  1100  acres. 
Provision  is  made  for  raising  the  dam  at  some  future 
date.  The  final  height  will  be  determined  definitely  when 
authentic  stream  gagings  of  Sanguijuella  and  Pecos 
Creeks  are  available.  These  streams  can  be  diverted  into 
the  reservoir  over  a  low  divide  by  small  diversion  dams 
and  canals,  1  mi.  and  4  mi.  long  respectively.  When  the 
amount  of  this  additional  water  is  determined,  some 
])rivately  owned  land  will  be  brought  under  the  ditch. 
The  main  canal  will  be  18  mi.  long  and  contain  about 
300,000  cu.yd.  of  excavated  earth  and  rock. 

Ottfep.  Structuisal  Dktatls 

There  will  be  two  reinforced-concrete  inverted  siphons, 
one  under  Sanguijuella  Creek  and  one  under  Pecos  Creek. 
There  will  be  approximately  1200  ft.  of  steel  flumes^  with 
a  maximum  height  of  25  ft.  There  are  approximately 
30  niL  of  laterals  to  construct. 

An  electric  generating  system  for  electric  lights  is  now 
being  installed  at  the  dam.  When  completed,  construc- 
tion work  is  to  be  carried  on  by  day  and  night,  insuring 
completion  of  the  project  by  the  coming  sjiring. 

The  land  to  be  irrigated  starts  immediately  at  the  toe 
of  the  dam,  permitting  the  gradual  decrease  in  the  size 
of  the  canal  and  canal  structures  after  the  first  head- 
gate,  a  few  hundred  feet  from  the  dam.  The  head  of 
the  canal  is  5  mi.,  and  the  most  remote  farm  on  the  pro- 
ject 6  ml.,  from  the  business  district  of  the  city.  Fall 
plowing  on  a  few  small  tracts,  for  demonstration  pur- 
poses, was  done,  and  it  is  planned  to  have*  water  avail- 
able for  irrigation  by  spring. 

R.  C.  Storric  &  Co.,  San  Francisco  contractors,  have 
undertaken  the  financing  of  and  construction  work  on  the 
irrigation  system,  the  Board  of  Trustees  of  Las  Vegas 
having  shown  their  faitli  in  the  project  by  taking  bonds 
to  the  extent  of  $200,000.  Prominent  local  interests  have 
subscribed  for  about  $25,000  more.  The  estimated  cost  of 
construction,  including  all  necessary  laterals,  is  approx- 
imately $500,000.  Docknveiler  &  Cragin,  Consulting  En- 
gineers, of  San  Francisco,  have  been  intrusted  with  the 
engineering  details  of  the  project. 


New  Jersey  Introduces  Small  Granite 
Cubes  for  State  Road  Paving 

The  small  granitc-cuhe  ijavcment  known  under  the 
trade  iiame  of  "Durax"  has  at  last  made  its  entry  into 
this  country  as  a  rural-road  pavement.  It  has  already 
been  used  to  a  limited  extent  as  a  city  pavement,  but 
its  original  ])urpose,  wlien  it  was  several  years  ago 
introduced  in  (Germany  and  England,  was  for  surfacing 
rural  I'oads  with  something  more  durable  than  macadam. 
The  following  information  was  furnished  i)y  K.  A. 
Meeker,  Engineer  of  the  New  Jersey  Department  of 
Public  Poads : 

The  reason  for  the  adoption  of  the  Durax  pavement 
was  that  it  was  not  possible  to  reduce  the  grade  below 
7%  without  consideral)le  injury  to  adjoining  i)roperty. 
It  was  therefore  necessary  to  adopt  some  form  of  block 
])avement  that  would  not  be  slippery  at  this  grade. 
Investigation  led  to  the  adoption  of  the  Durax  block  for 
this  purpose. 

The  stretch  paved  is  on  a  part  of  the  Morristown 
turnpike  forming  the  boundary  line  between  Short  Hills 


DURAX    GUANITB   BLOCKS    ON   MORRIS    TURNPIKE 
AT  SUMMIT,  N.  J. 

and  Summit.  It  is  1200  I't.  in  length  and  24  ft.  in 
width.  The  roadway  was  ])re])ared  by  grading  the  sub- 
foundation  to  a  dc))th  of  101/2  in.  below  the  established 
finished  grade  and  ci'own.  This  subgrade  was  thoroughly 
consolidated  by  rolling  with  a  three-wheel   roller. 

On  the  ])repared  foundation  there  was  spread  6  in. 
of  concrete,  composed  of  one  part  of  ])()rtland  cement, 
three  of  clean,  sharp  sand,  free  from  loam,  and  five  of 
broken  stone.  The  consistency  of  the  mixture  was  su(  h 
that,  when  rammed,  it  would  not  shake  like  jelly  or  be 
disi)la(('d  laterally  with  the  rammer.  It  was  further 
re(|uired  that  the  rammer  must  be  perfectly  flat,  so  as 
to  secure  a  smooth  surface. 

When  new  concrete  had  to  be  laid  to  connect  with 
sections  already  set,  or  partly  set,  the  edge  of  this  latter 
section  was  broken  off,  freed  from  dust  or  dirt  and 
properly  dampened.  Great  care  was  taken  to  make  the 
surface  of  the  concrete  exactly  parallel  to,  and  4i/^  in. 
l)elow,  the  surface  of  the  finished  pavement. 

Owing  to  the  fact  that  the  concrete  was  laid  late  in 
the  fall,  it  was  protected  from  the  effects  of  the  weather, 
first,  bv  sprinkling  in   warm  weather  bctw(HMi  the  hours 
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of  siiiist'l  and  simriso,  aiiti  sccoml,  wlicii  the  wcallii'f 
bocaino  cold,  l»v  covrriiii;'  willi  a  thin  lay<'r  of  sand. 
All  carting  over  tlic  contrt'lc  was  pirvcnti'd  until  it 
was  sunicicMiily  sot,  and  llicn  only  wluMi  it  was  covered 
Willi  planks.  Walclinicn  and  harriers  aj^ainst  Irallic, 
at  all  hours  of  the  day,  were  maintained  at  the  <'oii- 
tractor's  e\|>(Mise. 

The  coiicivle  was  allowed  to  set  for  six  days.  Upon 
the  concrete  I'oundatioii  a  heil  of  clean,  sharp  sand, 
free  from  loam,  gravel  or  other  impurities,  was  s|)read 
to  such  a  depth  as  to  hriu-i'  the  paxcmeiit  to  the  proper 
grade  and  crown  when  rammeil,  and  in  no  ease  was  the 
depth  of  sand  allowed  to  he  less  than   \h  in. 

On  this  layer  of  sharp  sand  the  ijranite  cuhes  were 
laiil  close  to  and  in  contact  with  each  other,  so  that 
there  was  no  joint  of  over  i  in.  Tliesc  cuhcs  were  laid 
so  as  to  break  all  joints  and  in  concentric  arcs.  After  the 
cubes  were  laid  as  specified,  there  was  spread  over  the 
surface  j-in.  screen iiius,  to  fill  all  joints  Hush  to  the 
surface  of  the  cuhes.  Tlu"  cuhes  were  then  thoroughly 
rolled  with  a  small  tandem  roller  w(M<;liing  live  tons, 
until  thev  were  hrouijlit  to  the  established  finished  s;rade 
and  crown  at  all  points. 

The  Durax  blocks  are  cubes  of  medium-grained 
granite.  The  granite  was  such  as  would  give  at  least 
2,0.000  lb.  per  sq.in.  crushing  strength  combined  with 
a  uniform  structure  and  a  toughness  of  12,  as  deter- 
mined by  the  method  of  the  United  States  Office  of 
Public  Koads  and  Rural  Engineering.  The  cubes  have 
the  following  dimensions :  All  six  surfaces  approximately 
square;  the  edge  of  the  cubes  not  less  than  3  in.  or  more 
than  4  in. ;  the  cubes  used  in  any  one  course  not  to  vary 
more  than  ^  in.  in  size. 

After  the  pavement  had  been  brought  to  a  uniform 
surface,  grout  was  poured  into  the  joints.  Immediately 
afterward  the  entire  pavement  was  broomed  to  a  smooth 
surface,  suthcient  grout  being  applied  to  bring  the  sur- 
face even  with  the  highest  part  of  any  of  the  blocks. 
The  blocks  were  Avet  by  sprinkling  immediately  before 
applying  the  grout,  in  order  to  permit  a  perfect  bond 
betw^een  the  blocks  and  the  grout. 

The  grout  was  composed  of  one  part  of  the  best  quality 
of  standard  portland  cement  and  one  of  clean,  sharp  sand. 
The  grout  was  mixed  in  a  box  resting  on  legs  of  different 
lengths,  so  that  the  mixture  readily  flowed  to  one  corner 
of  the  box,  the  bottom  of  which  w^as  6  in.  above  the 
pavement. 

The  mixture  was  removed  from  the  box  to  the  street 
surface  with  scoop  shovels,  all  the  while  being  stirred 
in  the  box  to  prevent  segregation.  The  work  of  filling 
the  joints  was  thus  carried  forward  until  an  advance  of 
15  or  20  yd.  had  been  made,  when  the  same  force  and 
appliances  were  used  to  regrout  the  area  in  the  same 
manner,  excepting  that  the  proportion  of  the  second 
mixture  was  two  parts  of  portland  cement  to  one  part 
of    sand. 

In  order  to  avoid  the  possibility  of  causing  the  grout 
to  become  too  thick  at  any  point,  one  workman  sprinkled 
the  surface  ahead  of  the  sweepers,  to  insure  the  penetra- 
tion of  the  grout  in  the  joints  of  the  pavement;  and  to 
further  insure  this  penetration,  squeegee  scrapers,  15  to 
18  in.  in  length,  were  used  in  addition  to  the  brooms 
on  the  last  application  of  the  grout. 

Within  one-half  to  three-quarters  of  an  hour  after 
the   last    coat    of   grout    was    applied,    when    the    grout 


liclwivii  the  ji)iiits  had  fully  subsided  and  the  initial 
set  hail  taken  place,  the  wIkJc  sui'i'ace  was  slightly 
sprinkled  and  all  surplus  grout  left  on  the  top  was  swept 
into  the  joints,  bringing  thein  up  flush  and  full.  After 
the  grouting  was  done  and  a  sullicient  tini(\  for  hardening 
had  elapsed,  so  that  the  coating  of  sand  would  not  absorb 
anv  moisture  I'loui  the  mixture,  .1  in.  of  sand  was 
spreail  oV(m-  the  whole  surface,  and  th((  pavement  was 
kepi  sprinkled  until  the  grout  had  had  an  opportunity 
to   set    t  hoi-(iughly. 

After  the  grouting  was  complcled,  the  road  was  kept 
closed  and  no  carting  or  trallic  was  allowed  over  the 
jiavement  for  10  days.  The  contractor  was  required  to 
erect  and  maintain  strong  barricades  and  furnish  watch- 
men at  all  times  to  insure  the  exclusion  of  traffic  and 
cai't  ing. 

One  portion  of  the  work  was  not  grouted  until  freezing 
weather  came  on;  and  in  order  to  complete  the  work,  a 
bituminous  mastic  was  used  in  place  of  the  portland- 
(•emeiit  grout,  with  ;!pi)arently  as  satisfactory  results  as  in 
the  first  method. 

The  contract  price  of  the  pavement  was  75c.  per  sq.yd. 
for  the  concrete  base  and  $2.50  per  sq.yd.  for  the  Durax 
block  pavement,  making  the  total  cost  of  the  work  $.3.25 
per  sq.yd.,  or  out  of  all  pro])()rtion  to  the  usual  cost  of 
country  road  pavements.  The  contractor  was  C.  E.  Mc- 
Dowell, Newark,  N.  J. 

m 

Experiments  with  Concrete  Ties 

at  Riverside,  Calif. 

By  J.  II.  G.  Wolf* 

The  following  is  the  record  of  a  test  of  hollow  concrete 
ties  in  railway  track,  which  began  in  October,  1913,  and 
has  been  continued  up  to  the  present  time.  The  design 
of  the  tie  (which  was  patented  by  the  writer,  Aug.  22, 
1916,  No.  1,195,634)  is  shown  in  the  accompanying 
drawing  and  photographs,  Figs.  1  and  2.  The  object  of 
the  hollow  form  is  to  obtain  lightness  and  resilience, 
and  the  results  have  justified  that  expectation.  The 
outward  shape  is  kept  close  to  that  of  the  wood  tie,  so 
that  replacements  can  be  made  in  present  track. 

The  method  of  rail  attachment  used  is  such  that  the 
attaching  medium  is  entirely  free  of  the  tie  structure 
itself.  This  has  apparently  proved  practicable  and 
economical.  A  screw  spike  passes  through  an  opening  in 
the  rail  seat  into  a  loosely  inserted  block  of  wood  some 
18  in.  long,  within  the  tie.  The  thrust  on  curves  and 
from  swaying  train  equipment  is  thus  taken  on  the  upper 
surface  by  the  cushion  block  against  the  raised  shoulder, 
and  on  the  interior  by  the  upward  thrust  of  the  block 
against  the  concrete  surface.  This  mode  of  attachment 
has  met  the  conditions  of  service  and  appears  to  provide 
a  protection  against  rail  spreading  which  cannot  be 
obtained  with  a  spike  or  bolt  buried  solidly  in  the 
concrete. 

Preceding  the  main  construction,  about  ten  full-sized 
ties  were  made  for  preliminary  tests  and  service  trials. 
The  tests  in  the  laboratories  of  the  Department  of  Civil 
Engineering,  University  of  California,  showed  that  ties 
reinforced  with  four  f-in.  rods,  together  with  the 
Clinton  wire  cloth  and  the  netting,  could  wdth  center 
loading  be  expected  to  show^  a  breaking  strength  of  13,000 
lb.   and  an  elastic   deflection   of  about  t  in.     Test  ties 
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placed  ill  a  freight  yard  in  Oakhind  t^ufrerod  the  hjss  of 
the  oittcr  shoulders  almost  iinmediatel,v,  whicli  stoijped 
the  experiment  in  the  first  week.  These  shoulders  Avere  but 
f  in,  high;  those  ol  the  tics  afterward  made  are  1  in. 
high  and  have  not  been  injured. 

The  foregoing  work  was  done  in    1!)11,  alter  which  a 
contract  was  made  with  a  hxal  cement  company  to  take 


Inner NeH-in^  U^M- Ne^incf,  l^"Mesh 

(omiftec/  in  experimenhinies) 


Tvy.Roe/ 
FIG.   1.     WOLF  HOLLOW  REINFORCED-CONCRBTE   TIE 


up  the  matter.  About  120  ties  were  cast  in  August  and 
September,  1913,  and  about  GO  of  these,  seen  in  Fig.  2, 
were  placed  in  the  track  in  October  1913.  They  have 
i:»een  there  ever  since,  except  for  a  few  removals  for 
minor  failures.  The  ties  are  7x8  in.  in  cross-section  and 
8|  ft.  long.  They  have  1^-in.  walls,  increased  to  2  in. 
under  the  rail  seats,  except  that  a  few  have  straight  2-in. 
walls  throughout.    The  average  concrete  is  a  1:2:3  mix. 

The  stretch  of  200  lin.ft.  of  track  comprised  in  the 
experiment  is  on  the  Eiverside,  Rialto  &  Pacific  K.R. 
at  Eiverside,  Calif.,  which  line  carries  an  interurban 
high-speed  electric  service  in  addition  to  an  intermittent 
but  heavy-weight  steam  railway  service.  Trains  with 
87-ton  locomotives  hauling  20  steel  cars  loaded  to 
capacity  with  cement  (and  weighing  up  to  70  tons  each) 
pass  over  this  track  at  high  speed  to  overcome  a  2% 
grade  into  Riverside.  The  ties  are  at  the  foot  of  this 
grade.  The  embankment  is  some  10  ft.  high,  of  clay, 
and  in  the  rainy  season  is  inclined  to  yield.  The  ballast 
is  gravel.  The  rails  are  light  (60  lb.  per  yd.).  Cushion 
plates  of  hard  oak,  1  x  8  x  12  in.,  are  used  instead  of  un- 
planed  spruce  boards,  as  designed.  Plain  flat  steel  plates 
take  the  place  of  regular  tie-plates,  and  common  lagscrews 
are    used    instead    of    the    more    suitable    screw    spikes. 

A  few  of  the  ties  have  split  on  the  ends  at  the  upper 
surface,  owing  possibly  to  expansion  stresses.     The  outer 


netting  envelope  was  designed  partly  to  safeguard  against 
this  contingency,  but  was  not  used  in  these  ties.  The 
concrete  under  the  rail  seat  of  one  or  two  ties  is  reported 
to  have  given  way;  all  other  ties  are  reported  to  have 
stood  up  Avell  during  the  three  years  of  severe  service. 

The  most  noticeable  ell'ect  of  the  pounding  the  ties 
have  received  is  shown  in  the  tie-plates.  The  steel  plates 
as  well  as  the  hardwood  cushions  have  both  cracked  and 
split  in  numerous  instances.  This  defect  has  api)arently 
not  yet  vitiated  the  experiment.  In  reviewing  results, 
however,  it  should  be  considered,  as  well  as  the  difficulty 
of  obtaining  uniform  concrete  work  at  the  outset  and 
the  difficulties  of  manipulating  ])roperly  the  metallic 
reinforcement  until  the  men  were  familiar  with  the  work. 

The  riding  qualities  of  the  stretch  of  track  on  the 
new  ties  are  pronounced  excellent  by  the  trainmen.  The 
swaying  of  the  train,  characteristic  of  the  lighter  wood- 
tie  track,  disappears  on  the  new,  and  the  resilience  ob- 


FIG.   2.     WOLF   RKINFORCED-CONCRETE  TIES  IN   PLACE 


FIG.   3.    VIEW   OF  TRACK  WITH   WOLF   TIES 

tained  makes  riding  easy.  The  ties  are  light  enough 
(320  lb.)  to  be  handled  by  two  men  and  have  less 
tendency  to  bury  themselves  in  the  ballast  than  solid 
concrete  ties  weighing  500  to  600  lb. 

The  quantity  of  materials  needed  to  make  up  the  tie 
compares  favorably  with  previous  designs  for  a  composite 
tie,  being  but  0.08  cu.yd.  of  concrete  and  32  lb.  of  steel 
reinforcement  for  the  ties  with  1^-in.  walls.  No  diffi- 
culty was  ex])erienced  in  fabricating  collapsible  forms. 
N^o  cost  statements  are  offered,  as  unit  costs  vary  the 
country  over  and  with  each  individual's  capital  and 
facilities  for  doing  work  economically.  The  railroad, 
with  its  gravel  bank  and  inexpensive  common  labor  and 
seeking  ordinarily  to  equalize  seasonal  employment  for 
this  labor,  is  in  the  best  position  to  profit  from  an 
encouraging  development  of  this  character. 

Acknowledgment  is  due  the  Riverside  Portland  Cement 
Co.  for  assistance  in  the  experiments  and  to  the  railway 
officials  for  the  opportunity  of  making  the  tests. 
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Trees  Planted  by  New  Machine  Replace 
Railway  Snow  l^enees 

II N     III  i;  1 1    S\i  I  111  ■' 

The  Miiiiu'ii|»()lis,  Si.  I'iinl  \-  Sjuilt  Sic.  .Miiric  Ifv.  is 
iiiiikin<x  oxti'iisivi'  cxiuTiim-iits  in  tree  |iliiiit iii;.!',  to  lonii 
wiiulhivaks  ill  placi*  of  snow  IVmccs.  A  luriic  mirscrv 
has  boon  ostabiislu'd  \)\  llic  railioad  al  Drake.  N.  I>.  A 
i'lantino-  plan  lor  tlu'  ri,uht-or-\vay  al  llic  railroad  cuts 
has  hooii  ovolvi'd. 

The  plaiitiiiu  plan  is  as  follows:  On  the  north  side  of 
each  cut.  ciiiht  rows  of  trees  are  placed.  On  the  south 
side  of  the  s;inie  cut  only  lour  rows  of  trees  are  |ilaiit<'(|. 
as  shown  in  I'^ii;-.  I.  The  rows  are  S  ft.  apart,  and  the 
trees  within  the  rows  are  from  '■]  to  I  ft.  apart.  The 
outside  row,  or  the  row  farthest  from  the  (racks,  consists 
of  a  jjlantino;  of  earrai^ana  ;  the  next  row  is  i)lanted  with 
poplars;  the  reniainino-  rows  are  planted  in  the  followinn" 
order:     (ireen  ash,  box  elder  and   four  rows  of  willows. 

The  four-row  planting  on  the  south  side  of  the  cut  is 
arraiiiivd  as  follows:  The  outside  row  is  planted  to 
earragana,    the   next    row    consists   of    poplars,    and    the 
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FIG.  1.  PLANTING  PLAN  FOR  WIND  BREAKS  FOR 
RAILWAY  CUTS 

three  remaining  rows  of  willows.  The  variety  of  willow 
best  adapted  for  this  planting  is  the  laurel-leaf  willow 
(SaU.r  iientandra) .  This  variety  seems  to  be  more  free 
from  disease  and  from  insect  injuries  than  other  varieties. 

This  planting  plan  has  not  yet  been  adopted  a.-r 
standard,  inasmuch  as  extensive  tests  are  being  made  at 
the  Drake  nursery  with  different  varieties  of  trees  and 
shrubs,  to  determine  if  possible  other  species  well  adapted 
to  the  environment. 

The  tough  sod  of  the  virgin  prairie  is  first  plowed 
and  then  gone  over  with  a  disk  harrow  (see  Fig.  2). 
This  is  followed  by  a  deeper  plowing  and  by  a  second 
disking.  The  preparation  of  the  land  in  this  manner 
entails  the  use  of  a  large  amount  of  labor. 

The  trees  are  not  planted  until  one  season  after  the 
foregoing  operations  have  been  completed.  The  tree 
planting  was  at  first  done  by  hand.  Twelve  men  in  a 
10-hr.  day  working  under  average  conditions  planted 
approximately  2000  trees.  The  total  cost  of  this  planting, 
taken  from  accurate  cost  records,  is  1.66c.  per  tree. 

Man}'-  disadvantages  are  inherent  in  the  hand  method 
of  planting;  labor  is  a  paramount  consideration.  Men 
who  will  give  the   planting  sufficient  care   are  difficult 
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Id  i)l)l:iin.  The  entile  method  is  slow,  and  (jiily  a  few 
miles  of  track  can  be  planted  (laeli  year.  T.  A.  Iloverstad, 
.Agricultural  Commissioner  of  Ihe  Miinusapolis,  St.  Paul 
!k  SauK  Sle.  Marie  \\\.,  was  keenly  aware  of  the  defects 
evisting  in  the  old  method  of  planting.  \\v  saw  tlu;  need 
of  a  machine  of  sonu!  sort  to  (l(j  the  planting,  and  he  has 
de\('loped  one  that   is  a  striking  success. 

This  device  is  shown  in  Fig.  .'5.  'i'he  main  part  is 
simply  a  subsoil  plow.  Sideboards  of  steel  are  attached 
III  the  plow  and  extend  to  the  rear.     The  space  between 


FIG.    2.     PREI'ARINCJ    PKAIRIIOS    FOR    TREE    PLANTING 

these  steel  plates  is  6  in.  Two  small  plates  that  act 
as  scrapers  are  located  immediately  in  back  of  the  large 
sideboards.  Back  of  the  scrapers  are  two  wheels.  These 
are  set  at  an  angle,  each  slanting  in.  These  wheels  press 
the  soil  about  the  newly  planted  trees. 

The  machine  is  surmounted  by  a  platform  that  holds 
three  men.  Two  men  do  the  jilanting,  and  one  man 
drives  the  team.  The  machine  is  made  so  that  the  weight 
of  the  platform  and  the  men  on  it  is  thrown  on  the 
two  wheels  in  the  rear.  Fig.  1  shows  the  machine  in 
operation.  A  man  walks  on  each  side  and  hands  the 
trees  to  the  men  seated  on  the  platform.  The  men, 
working  alternately,  place  the  trees  in  the  opening  made 
by  the  machine.  The  scrapers  throw  the  dirt  back  into 
the  opening,  and  the  rear  wheels  pack  the  soil. 

The  machine  was  given  a  thorough  trial  and  proved  to 
1)6  satisfactory.  During  the  past  season  it  has  given 
efficient  service  under  constant  use.  The  day's  work 
i3icludes  moving  from  one  railway  cut  to  another  and 
does  not  embrace  any  long  period  of  steady  planting. 
It  is  estimated  by  the  men  in  charge  that  under  good 
conditions,  where  steady  planting  may  be  pursued, 
'^0,000  trees  could  easily  be  placed  in  a  day.  The  cost 
of  planting  under  the  new  method  averages  0.2c.  per  tree. 

Two  machines  have  been  made  since  the  first  model. 
These  will  be  used  next  season,  so  that  there  will  be 
a  total  of  three  in  use  by  the  company.  These  later 
machines  have  a  few  minor  changes,  ])ut  adhere  closely 
to  the  original  model.  The  inventor  is  contemplating 
additional  improvements  in  the  land-preparation  method, 
which  will  further  reduce  the  planting  cost. 


PIG.     3.    HOVERSTAD    TREE-PLANTING    MACHINE 
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FIG.    4.    TREE-PLANTING   MACHINE    IN    OPERATION 

The  tree-])lanting  machine  is  adaptable  to  many  uses. 
Other  railroads,  both  in  the  East  and  the  West,  have 
taken  an  active  interest  in  the  work  and  are  planning 
to  adopt  similar  methods  upon  their  lines.  Owners  of 
large  estates,  orchardists,  nurserymen  and  others  having 
extensive  plantings  to  make  will  find  the  machine  invalu- 
able. It  also  offers  an  opportunity  to  undertake  planting 
work  in  townships  and  also  farm  plantings  under  the 
community  plan.  The  machine  promises  to  be  an  im- 
portant factor  in  the  reduction  of  labor  costs  in  many 
branches  of  forestry  and  nursery  work. 

^: 
Proposed  Pacific  Coast  Highway 

By  F.  W.  Harris* 

The  industrial  development  on  the  Pacific  Coast  has 
shown  the  necessity  for  a  highway  along  the  coast,  both 
for  military  and  economic  purposes.  Unlike  the  Atlantic 
Coast  the  harbors  of  the  Pacific  are  isolated,  as  the 
foothills  of  the  Coast  Range  extend  to  tidewater,  making 
very  costly  the  construction  of  a  road  adequate  for 
motor-truck  service. 

Along  the  Oregon  coast  the  pioneers  for  many  years 
have  been  running  stage  lines  on  the  beaches,  according 
to  a  schedule  based  on  the  nautical  almanac.  This  crude 
method  has  given  satisfaction,  owing  to  the  sparseness 
of  the  population. 

With  the  development  of  such  harbors  as  Gray's  and 
Willapa  in  Washington,  Coos  Bay  in  Oregon  and  Hum- 
boldt Bay  in  California,  the  need  for  a  connecting  road 
has  long  been  felt.  It  is  probable  that  the  great  stimulus 
given  to  the  building  of  wooden  ships  in  these  harbors 
will  result  in  connecting  these  points  with  a  highway. 

Adjacent  to  these  harbors  are  millions  of  feet  of 
timber  suitable  for  the  manufacture  of  wood  pulp.  The 
question  of  power  for  these  mills  is  one  of  choice  between 
hydro-electric  and  steam.  Coal  deposits  are  very  exten- 
sive, and  with  adequate  transportation  facilities  the  cost 
of  steam  power  will  compare  very  favorably  with  hydro- 
electric power  so  far  as  the  average  industry  is  concerned. 

The  proposed  Pacific  Coast  highway  is  the  first  effort 
made  to  connect  all  the  harbors  on  the  coast  with  a 
modern  road;  this  must  be  regarded  as  the  first  step  in 
industrial  development.  From  a  military  viewpoint  the 
most  important  section  of  this  road  is  between  Coos  Bay, 
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Oregon,  and  Eureka,  Calif.  This  section  skirts  the  great 
barrier  of  the  Siskiyou  Mountains,  which  block  the  exist- 
ing Pacific  higliway  on  the  Oregon-California  line. 

This  coast-line  road  has  one  distinction  that  will  make 
it  unicpie.  Along  the  shores  of  the  Pacific  Coast  is  the 
only  place  in  the  world  where  a  road  can  be  built  run- 
ning in  a  north  and  south  direction  between  the  thirty- 
third  and  the  forty-ninth  parallels  of  latitude,  which 
would  be  free  from  snow  during  the  entire  year.  The 
suggested  name  for  this  coast-line  road  is  the  Ball)oa 
Highway. 

:^ 

Handling   the  Cost   of  Railway  Grade 

Reductions  in  Accounting 

The  rules  of  the  Interstate  Commerce  Commission  re- 
quire railway  companies  to  charge  the  value  of  abandoned 
property  to  operating  expenses.  Some  of  the  controversies 
over  this  ruling  were  reviewed  in  a  paper  read  before  the 
Western  Railway  Club,  on  Jan.  17,  by  Frank  Noy,  Comp- 
troller of  the  Chicago,  Rock  Island  &  Pacific  Ry.  A  part 
of  his  paper  follows : 

The  classification  provides  that  when  property  is  retired 
and  replaced,  the  original  cost  thereof,  less  salvag-e,  shall  be 
charged  to  operating  expenses.  This  means  that  if  a  road 
makes  a  cutoff,  abandoning  part  of  a  curve  and  shortening  the 
line,  the  original  cost  of  the  old  road,  less  the  salvage,  shall 
be  charged  to  operating  expenses. 

This  ruling  was  contested  by  the  Kansas  City  Southern 
Ry.,  which,  in  changing  its  line  some  years  ago,  did  actually 
abandon  many  portions  of  curves.  They  left  the  cost  of  the 
old  property  in  the  property  account,  where  many  railroad 
accounting  officers  and  executives  think  it  should  remain,  and 
the  Interstate  Commerce  Commission  brought  action  against 
the  road  to  compel  it  to  charge  off  the  original  cost  of  such 
abandoned  roads.  The  decision  was  against  the  railroad,  and 
it  has  had  to  make  the  charges  as  required  by  the  classification. 

Such  a  rule,  however,  brings  about  this  situation:  If  it  is 
decided  to  reduce  the  grade  of  a  line  by  cutting  down  the 
humps  and  filling  in  the  low  places  in  the  track,  doing  the 
work  on  the  old  right-of-way,  the  entire  cost  of  reducing  the 
grade  is  chargeable,  under  this  rule,  to  the  capital  account. 
However,  if  it  is  decided  to  reduce  the  grade  by  abandoning 
a  certain  portion  of  the  line  and  constructing  a  new  line 
entirely,  the  effect  of  charging  the  cost  of  the  abandoned  line 
to  operating  expenses  means  that  a  very  large  portion  of  the 
cost  of  reducing  the  grade  in  that  way  is  chargeable  to  oper- 
ating expenses.  In  other  words,  if  the  work  is  done  vertically, 
the  charge  is  to  capital  account;  if  it  is  done  laterally,  the 
charge  is  to  operating  expenses. 


How  To  Turn  Rultbi.sli  to  Riches  is  the  alluring  title  of  the 
"Plaindealer's"  story  (Cleveland,  Ohio,  Jan.  15,  1917),  based 
on  a  report  on  a  "survey"  of  waste  collection  and  disposal 
in  Cleveland.  The  survey  was  made  by  a  committee  of  the 
City  Council  and  Chamber  of  Commerce,  headed  by  John  P. 
Becker  and  David  E.  Green  respectively.  The  committee  sub- 
mitted  the   following  ten   recommendations: 

1.  That  the  householder  be  educated  in  the  proper  method 
of  disposing  of  waste  and  the  forcing  of  }iim  to  comply  with 
the  law. 

2.  That  a  regular  schedule  be  maintained  for  the  collection 
of  all  waste. 

3.  That  a  standard  type  of  receptacle  be  required  for 
rubbish. 

4.  That  the  dumps  have  watchmen  stationed  on  them  at 
all  Hours  and  that  the  owners  of  private  dumps  be  required 
to    employ    watchmen   when    filling    takes   any    length   of   time. 

■5.  That  the  hucksters  who  dump  waste  in  the  streets  be 
prosecuted. 

6.  That   the  city  pick  the  dumps. 

7.  That  the  city  purchase  the  land  to  be  filled  whenever 
possible  and  charge  for  the  material  furnished  to  fill  private 
property. 

8.  That  all  of  the  dumps  be  soaked  with  oil  and  burned, 
and   then   burned   every  week   thereafter. 

0.  That  a  central  loading  place  be  established  for  manure, 
so  that  it  can  be  shipped   to  farmers. 

10.  That  the  City  Council  appropriate  $5000  for  the  purpose 
of  employing  some  .sanitary  engineer  to  work  out  the  most 
economical  and  sanitary  method  of  collecting  and  disposing 
of  the  city's  waste. 

The  present  system  of  garbage  disposal  by  reduction  is 
approved,  but  the  report  says  that  the  cost  of  collection  in 
Cleveland  is  $3.02  a  ton,  compared  with  $2  to  $2.50  elsewhere. 
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Valuation  and   Related   I-^roblcnis 

IJkVIKW  i:i)    IIV     I'^ltHDIMtlC     I'.    SlKAI!NS* 

VALUATK^N.  1>101'1{I0(MATI()N  AND  TIIK  ItATK-KASIO— By 
Carl  lOwahl  (Jiimsl^y.  Kun.  D..  M.  Am.  Soc.  C.  10.;  uHslstcd 
by  Cnil  K\v;il<l  (liimsky,  Jr..  K.  M..  M.  Am.  Inst.  Mlii.  lO. 
Now  York:  .loliii  W'iloy  ^r  Sons,  Inc.  Cloth;  6x9  in.;  pp. 
viii    +    SS7;  illustiat.'d.      $1. 

'riii.<  voliuiu'  i.-^  ;i  iidtaMr  julditiun  to  tlic  >iiiiill  iiuinlxT 
of  l)ook.>;  iliiit  tri'iit  ;i(  nil  rully  the  .><ul)ji'ct  of  valualioii  and 
rolatod  ])n)l)l(Miis.  It  coniaiiis  an  introdndorv  discnssion  ; 
carefully  writlon  dclinitions  of  many  ol'  fh(>  terms  used  ;  a 
statoniont  of  fundamcnlal  pi-iiicijilcs  :  a  rull  discii.s.sion  of 
tlio  various  matters  that  allVc  t  \aluati()ii  and  rate  making-; 
ehai)tors  relatinii'  to  tlu'  value  of  real  estate,  water  rights 
and  reservoir  and  watershed  lands;  a  s])eeial  chapter  by 
Carl  Ewald  Grunsky.  Jr.,  on  the  valuation  of  mines  and 
oil  properties,  which  includes  tal)les  of  the  ])roduction  and 
price  of  various  metals  for  each  year  since  1S80-.  tables 
giving  the  probable  useful  lilV  of  various  articles  and 
expectancy  of  life  and  remaining  value  upon  a  given 
theoretical  basis;  and  a  series  of  tables  relating  to  coiu- 
pound  interest,  ])resent  worth,  annuities,  amortization  and 
depreciation,  Avhich  cover  a  wider  range  of  interest  rates 
and  length  of  life  than  is  usual  and  will  therefore  be  of 
especial  value  for  ])ractical  use. 

In  many  instances  the  author  has  recognized  that  valu- 
ation is  still  in  a  developmental  stage ;  and  after  discus- 
sing a  given  subject  from  one  ])oint  of  view  he  indicates 
the  other  points  of  view  that  may  be  held,  without  a 
definite  statement  of  the  view  that  he  believes  to  be  cor- 
rect, thus  making  his  treatment  of  some  .subjects  sug- 
gestive to  those  who  have  made  a  study  of  valuation  prob- 
lems rather  than  a  guide  to  the  novice. 

One  chapter  sets  forth  the  "Fundamental  Principles 
Which  Control  When  Appraisals  of  Public-Service  Prop- 
erties Are  To  Serve  as  a  Basis  for  Fixing  Rates."  Some 
of  the  principles  expressed  are  those  generally  accepted, 
but  others  relate  to  matters  about  which  there  is  still 
controversy.  One  of  these  fundamentals  that  is  emi- 
nently sound  and  yet  has  often  been  disregarded  is  that 
"a  procedure  which  may  be  correct  if  consistently  and 
continuously  applied,  may  be  unfair  to  either  the  owner 
or  the  rate-payer,  if  introduced  at  a  later  period," 

Attention  is  called  in  the  preface  to  certain  features 
that  have  been  given  special  consideration  or  are  of  a 
novel  type  and  not  to  be  found  elsewhere.  One  of  these 
is  the  "non-agreement  of  the  actual  life  of  articles  which 
have  a  limited  period  of  usefulness  with  their  probable  or 
normal  life."  The  discussion  of  this  subject  is  said  to 
show  the  "great  advantage  in  adopting,  instead  of  'present 
value,'  a  rate-base  without  deduction  of  depreciation," 
and  this  in  turn  leads  to  the  recommendation  of  "the 
method  of  procedure  which  he  (the  author)  has  named 
the  Unlimited  Life  Method." 

In  regard  to  the  non-agreement  of  the  actual  with  the 
normal  life  of  articles  of  property,  it  may  be  questioned 
whether  it  has  more  than  academic  value  "as  a  factor 
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all'ecliiiL:  the  rcipi  i  red  earnings.'"  To  lake  accoiiiil  of 
this  iioii-agreemeiit  iiil  rodiices  complicat  ions  in  a  matter 
thai  is  necessarily  an  approximal  ion  on  account  of  the  un- 
(crtainly  of  the  leiiglli  of  life  of  the  articles  that  make 
up  a  public  utility,  especially  when  such  length  of  life  is 
largely  (lei)endent  u|)oii  inade(piacy  and  obsolescence.  It 
also  is  a  feature  of  limited  importance  at  the  present 
time,  in  view  of  the  lack  of  agreement  on  the  broader 
(piestion  as  lo  how  the  annual  sum  to  be  earned  for  de- 
])!'cciation  should  be  computed,  own  if  the  life  of  the  va- 
lioiis  aiticles  were  accurately  known. 

The  author  suggests  that  when  a  variation  of  actual 
from  normal  life  of  articles  is  disregarded  "the  anomaly 
results  of  having  to  carry  in  the  accounts  a  part  of  the 
cost  of  articles  no  longer  in  use  but  still  in  the  process  of 
amortization  and  also  of  having  wiped  out  the  entire  cost 
of  others  still  in  service." 

The  more  important  of  these  anomalies  is  avoided 
i!ii(ler  systems  of  accounts  prescribed  by  the  Interstate 
Commerce  Commission  and  by  other  ])ublic-service  bodies, 
which  provide  that  depreciation  charges  with  respect  to 
any  article  shall  cease  when  its  cost  has  been  equaled,  and 
that  if  an  article  is  retired  before  the  depreciation  charges 
equal  its  cost  the  balance  shall  be  charged  at  the  time  of 
retirement. 

In  regard  to  the  "great  advantage  in  adopting,  instead 
of  'present  value,'  a  rate-base  without  deduction  of  de- 
preciation," the  author  recognizes  that,  under  certain 
methods  of  depreciation  accounting  which  return  annu- 
ally to  the  owner  of  property  a  part  of  the  money  invested 
in  individualized  articles,  there  should  be  a  deduction  for 
the  depreciation  of  such  articles  when  determining  a 
rate-base.  He  therefore  recommends  what  he  has  termed 
the  Unlimited  Life  Method,  which  will  not  require  the 
deduction  of  depreciation.  This  method  is  not  referred 
to  in  the  chapter  of  definitions,  but  it  is  variously  defined 
in  different  parts  of  the  book.  The  author  says  (page 
184)  :  "The  Unlimited  Life  Method  is  the  most  flexible. 
It  may  be  so  applied  as  to  give  identical  results  with  the 
Equal  Annual  Payment  and  Sinking  Fund  ]\Iethod,  or  it 
may  be  applied  to  vary  somewhat  therefrom  so  as  to  make 
the  earnings  requirements  least  in  the  early  years." 

The  principal  definition  of  the  method  (page  166)  is 
substantially  as  follows:  A  method  in  which  no  part  of 
the  investment  need  be  returned  to  the  owner,  except  as 
he  is  allowed  to  recover  in  the  earnings  the  cost  of  each 
article  as  replaced.  Under  this  definition  the  Unlimited 
Life  Method  is  what  is  more  generally  known  as  the  Re- 
placement Method. 

The  trend  of  the  times  is  not  toward  a  method  which 
excludes  from  the  earnings  sums  sufficient  to  cover  the  de- 
preciation of  the  various  plant  units  as  it  accrues,  but 
rather  toward  the  inclusion  of  such  sums,  thus  according 
with  the  view  laid  down  by  the  L^nited  States  Supreme 
Court  in  the  Knoxville  decision,  that  the  owner  of  a 
public  utility  is  entitled  to  sufficient  earnings  to  keep  the 
investment  intact.     This  view  accords  also  with  the  svs- 
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tern  of  accounts  prescril)C(l  by  the  Interstate  Coninierce 
Commission  for  large  telephone  companies,  and  is  in  in- 
creasing accordance  with  the  rules  prescribed  from  time 
to  time  by  tlie  same  connnission  for  the  accounting  sys- 
tems for  steam  roads.  Many  would  think  it  a  step  back- 
ward to  adopt  a  method  that  did  not  conform  to  these 
sound  financial  ideas. 

Cash  earnings  to  cover  accrued  depreciation,  even 
though  the  amount  be  somewliat  ai)proximate,  furnish  a 
better  asset  for  the  owner  of  a  public  utility  than  an  im- 
plied obligation  of  tlie  public  to  pay  at  some  future  pe- 
riod, whicli  may  be  repudiated  by  the  public  of  that  pe- 
riod or  may  become  illegal. 

The  amortization  and  depreciation  tables  at  the  end 
of  the  volume  are  extended  and  valuable. 

While,  as  indicated  above,  the  book  in  some  of  its  main 
features  seems  not  to  -make  recommendations  along  prac- 
tical and  progressive  lines,  it  is  the  result  of  personal  con- 
tact, long  experience  and  much  study  of  the  valuation 
problem,  has  been  written  with  much  care  and  contains 
many  valuable  ideas,  so  that  it  should  have  a  place  in 
the  library  of  all  those  interested  in  valuation. 


hire  lo  be  drawn  of  what  this  peculiar  thing,  entropy,  is. 
All  these  pictures  are  known  to  be  faulty ;  but  so  far  as 
they  go,  they  furnish  an  easier  approach.  The  inade- 
quacies and  inconsistencies  of  them  can  l)e  later  elim- 
inated, as  the  student  is  moi'e  capable  of  approaching  such 
a  presentation  as  here  given. 

City  Government  and  Activities 

THE  AMERICAN  CITY:  An  OutHne  of  Its  Developmrnt  and 
Functions — By  Henry  C.  Wright,  First  Deputy  Commis- 
sioner, Department  of  Public  Charities,  New  York  City. 
[The  National  Social  Science  Series.]  New  York:  A.  C. 
McClurs  &  Co.     Cloth;   4x7  in.;  pp.  178.     50c.  net. 

A  birdseye  view  of  the  modern  city — its  government, 
(i  nances,  various  activities  and  its  reaction  for  good  or 
ill  on  its  inhabitants — is  presented  for  the  information 
and  stimulus  of  the  general  reader.  The  spirit  of  the 
book  is  admirable,  and  on  the  whole  the  information 
seems  to  be  reliable;  but  at  some  i)oints  the  author  has 
relied  on  old  data,  drawn  wrong  conclusions  or  ex- 
pressed himself  obscurely.  Probably  these  slips  will  do 
but  little  harm  among  the  class  of  readers  for  whom 
the  book  is  intended. 


The  Revival  of  Natural  Philosophy  New  Edition  of  Slocum's  Hydraulics 


GENERAL  PHYSICS:  An  Elementary  Treatise  on  Natural 
Philosophy — By  William  S.  Franklin  and  Barry  MacNutt. 
New  York:  McGraw-Hill  Book  Co.,  Inc.  Cloth;  6x9  in.; 
pp.  viii    +    604;  479  illustrations.     $2.75  net. 

The  subtitle  of  this  book  is  the  key  to  the  contents.  It 
is  intentionally  a  somewhat  dilute  philosophical  discus- 
sion of  those  natural  phenomena  whose  study  we  com- 
monly include  under  "physics."  In  recent  years  it  has 
come  to  be  realized  that  students  of  the  "natural  phil- 
osophy" of  70  years  ago  had  proportionately  a  better  grasp 
of  physics,  so  far  as  the  science  had  then  been  developed, 
than  have  the  students  of  today  in  their  understanding 
of  modern  physics.  This  realization  has  brought  an  in- 
sistent demand  to  return  to  the  methods  of  Comstock  and 
the  other  old  teachers  of  natural  philosophy — methods 
which  involved  only  the  explanation  of  laws  by  every  use 
of  homely,  practical,  everyday,  close-to-life  occurrences, 
but  methods  which  had  been  forced  into  the  discard  by 
the  school  of  pedants  Avho  secured  almost  nation-wide 
control  of  physics  teaching.  The  authors  of  this  text 
have  long  been  known  among  the  leaders  in  the  reform, 
and  the  present  book  is  a  continuation  of  their  efforts. 

The  book  runs  the  whole  gamut  of  classical  physics, 
covering  mechanics,  dynamics,  hydraulics,  heat,  elec- 
tricity, magnetism,  light  and  sound.  There  is  nothing 
particularly  strange  encountered,  except  in  the  discussions 
on  thermodynamics,  where  great  attention  is  paid  to 
entropy.  The  authors  lead  up  to  these  topics  by  a  dis- 
cussion of  degenerative  processes  in  general  and  finally 
narrow  down  to  thermodynamic  degeneration.  They  en- 
deavor to  show  that  entropy  is  a  measurable  property  of 
a  substance  and  that  the  different  values  of  such 
measured  property,  before  and  after  a  thermodynamic  de- 
generation, measure  the  sweeping  process.  The  authors' 
ap]iroach  is  very  acceptable  indeed  to  people  who  have  a 
considerable  knowledge  of  physics  and  an  inherent  and 
sustained  interest  in  the  science,  but  it  will  be  an  ex- 
tremely difficult,  if  not  an  impossible,  task  to  try  to  make 
young  students  absorb  this  line  of  reasoning.  It  would 
seem  that  the  fii'st  approach  of  students  to  these  very  al)- 
stract  concepts  might  better  be  made  by  going  through 
some  of  those  channels  that  allow  a  distinct  mental  pic- 


ELEMENTS  OF  HYDRAULICS  -By  S.  E.  Slocum,  B.  E.,  Ph.D., 
Professor  of  Applied  Mathematics  in  the  University  of 
Cincinnati.  New  York:  McGraw-Hill  Book  Co.,  Inc.  Sec- 
ond edition,  revised  and  enlarged.  Cloth;  6x9  in.;  pp.  xvi 
+    329;   221   illustrations.     $2.50   net. 

The  appearance  of  Profes.sor  Slocum's  second  edition 
in  a  few  months  after  the  appearance  of  the  first  edition 
seems  to  indicate  the  success  of  his  idea,  which,  as  pointed 
out  in  the  review  in  Engineenng  Neivs,  Sept.  16,  1915, 
Avas  to  break  away  from  academic  ])resentations  of  pure 
theory  in  order  to  secure  the  interest  of  the  student  and 
to  visualize  the  abstractions  that  once  were  too  exclusively 
dealt  with. 

In  its  general  structure  and  main  details  the  book 
remains  much  as  it  was  before.  The  effect  of  practicality 
has  been  heightened  by  dropping  the  academic  terms 
"hydrostatics,"  "hydrokinetics"  and  "hydrodynamics." 
In  place  of  these  are  the  eminently  sensible  designations 
"pressure  of  water,"  "flow  of  water"  and  "energy  of  flow." 
The  text  is  greatly  improved  and  strengthened  by  in- 
serting a  discussion  on  the  use  of  exponential  formulas 
for  flow  of  water.  There  are  additions  on  strength  of 
pipe,  flow  over  weirs,  siphons,  water  hammer,  and  surge- 
tank  problems. 

Symposium  on  Industrial  Unrest 

LABOR  DISPUTES  AND  PUBLIC  SERVICE  CORPORATIONS: 
Proceedings  of  Academy  of  Political  Science  in  the  City  of 
New  York — New  York:  Columbia  University.  Vol.  VII, 
No  1  (Januarv,  1917).  Paper;  6x10  in.;  pp.  iv  -|-  189. 
$1.50,    paper;    $2,    cloth. 

A  collection  of  1 5  articles  by  20  men,  bearing  upon  the 
increasing  industrial  unrest  and  upon  mediation  and 
compulsory  arbitration,  is  included  in  this  volume.  The 
book  is  divided  into  four  sections:  (1)  "Government 
Mediation  and  Arbitration,"  (2)  "Trade  Unions  and 
Compulsory  Arbitration,"  (3)  "Trade  Unions  and  Medi- 
ation and  Conciliation,"  (4)  "TJecent  Aspects  of  Labor 
Disputes."  The  fourth  section  discusses  arbitration  of 
recent  labor  disputes  and  also  the  Adamson  Act,  from  the 
employees',  employers'  and  public  viewpoints.  Touching 
upon  the  Adamson  eight-hour  railway  law,  Oscar  S. 
Straus  states  that  a  representative  government  is  weakest 
on  the  eve  of  an  election. 
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Simple  Advanced  Klectrotechnics 

lOLlOCTIJICAl.  i:.N(!li\'IOI':inN(i,  AJiVANClOD  (■(•rUSI';  Hy 
lOiiisI  .liili\i.s  I!. 'IK,  Sf.  I)..  Pi. .lessor  ol'  lOlccI  ilinl  IOiirI- 
iK't-rinn.  I'liloii  ColU'K"':  iiutlinr  of  "Klfct  rical  lOimliH'rrliin. 
Khst  ("oiirso."  New  York:  Mc(  iiiiw  -  H  ill  HooU  r,<.  Cli.tli; 
tixii  in.:  pp.  viil    +    ItiJU;    lti;i  llliistiution.s.     *3.r.(i  ml. 

I'l'olVssor  Wvv^^  liMS  licrc  prepared  ii  l)t)()l<  on  (lie  more 

atlviiiu-ed  pliasrs  of  elect  lieal   eiijiiiieeriiifi-   in  a   way  tlial 

a  student  with  only  the  usual  uiatlieniatical  tniiniii<,f  eiin 

i,M-asp.      It   is  really  tlu'  written  hasis  of  Trofessor  Berj^^'s 

lectures  at   rnion  ('olle^e,  eovei'iiii;-  transient  phenomena, 

eleetrostaties.  radiation,  etc.     Tlu'se  are  fields  which  have 

been  adi'ipiatt'ly   |)rescntt'd  now   for  several  years  hy  such 

authors  as  Steinmet/..   Ileaviside,   Maxwell,   Hertz,   Flein- 

inji-.   Kelvin,  (Jray,  Uedell  and  a  host  of  others,  hut  the 

I'arlier  hooks   have   heeii   availahle  only    to   those  ol'  coii- 

siderahle  mallieniatical  knowledii'e. 

Naval  Architect's  Handbook 

NAVAL  ARCHITKCT'S  AND  SHIPIUilI.DIOR'S  POCKKT-HOOK 
of  Fornuilas.  Uulos  and  Talsle.s  and  Marino  EnRineei'.s 
and  Survevor's  Handv  Hook  of  Reference — P.y  Clement 
Maekrow,  hite  Member  of  the  Institution  of  Naval  Arch- 
itects, late  Lecturer  on  Naval  Architecture  at  the  How  and 
Hromlev  Institute,  and  Lloyd  Woollard,  Royal  Corjis  of 
Naval  Constructors,  Member  of  the  Institution  of  Naval 
Architects,  Instructor  in  Naval  Architecture  at  the  R. 
N  College,  Greenwich.  New  York:  Norman  W.  Henley 
Publishing-  Co.  Eleventh  edition,  thoroughly  revised, 
with  a  section  on  aeronautics.  Leather;  4x7  In.;  pp.  xii 
+   742;   264  illustrations.     $5. 

This  is  the  eleventh  edition  of  a  British  hook  con- 
taining sections  on  tahloid  mathematics,  weights  and 
measures,  moments  of  figures,  mechanics,  hull  design,  pro- 
pellers, powering,  properties  of  shiphuilding  materials, 
admiralty  tests,  projectiles  and  armor,  ship-service  equip- 
ment, Lloyd's  requirements  and  Board  of  Trade  require- 
ments. A  feature  of  this  edition  is  a  new  section  on 
aeronautics. 

'Si 

Field  Astronomy  for  Surveyors 

A  MANUAL  OF  FIELD  ASTRONOMY — By  Andrew  H.  Holt, 
Instructor  in  Civil  Engineering  in  the  College  of  Applied 
Science  of  the  State  University  of  Iowa.  New  York:  John 
"Wiley  &  Sons,  Inc.  Leather;  4x7  in.;  pp.  x  +  128;  illus- 
trated.    $1.25  net. 

The  purpose  of  this  new  work  on  field  astronomy  is  to 
furnish  a  text  sufficiently  concise  to  fit  into  a  college 
course  in  surveying  and  yet  give  enough  of  the  funda- 
mentals to  enable  its  use  in  general  practice — a  combina- 
tion which  the  author  thinks  has  not  been  accomplished 
hitherto. 

Without  attempting  to  pass  on  the  correctness  of  the 
author's  contention,  there  is  every  evidence  that  his 
little  book  does  fill  the  bill.  It  is  clearly  and  concisely 
written  and  much  more  complete  than  the  usual  college- 
student  manual. 

m 
The  Electric  Telephone 

PRINCIPLES  OF  THE  TELEPHONE:  Part  I,  Subscriber's 
Apoaratus — Prepared  in  the  Extension  Division  of  the 
University  of  Wisconsin  by  Cyril  M.  Jansky,  B.S.,  B.A., 
Associate  Professor  of  Electrical  Engineering,  and  Daniel 
C.  Faber,  E.  E.,  Assistant  Professor  of  Electrical  Engi- 
neering, University  of  Wisconsin.  New  York:  McGraw- 
Hill  Book  Co.  [Industrial  Education  Series.]  Cloth; 
6x9  in.;  pp.  xiii   X    160;  125  illustrations.     $1.50  net. 

This  book  forms  another  addition  to  the  industrial- 
instruction  texts  issued  for  the  University  of  Wisconsin's 
extension  work,  and  it  conforms  both  in  readableness  and 
technical  content  to  the  high  standards  set  l)y  previous 
volumes.  The  parts  relating  strictly  and  only  to  tele- 
phone work  would  make  a  much  smaller  book,  but  to 
secure  the  completeness  needed  in  the  use  intended  there 


are   scatlei'cd    lliidugh    the    pages   elemeiitnry    theoretical 
e.xplaiialions  of  electrical  circuits  in  gciicial. 

Only  the  suhscrihei-s'  end  of  the  line  is  described — 
receivers,  transmitters,  ai'resters,  switches,  hells,  con- 
densers, assemhed  sets,  iiisl  riiiiicMt  wiring,  lionse  wiring, 
etc.  The  hook  covers  local-italter\ .  cDiiiiiion-hatlery  and 
iiiterconimunieating  systems,  and  linth  liell  (Western 
I'llectric  Co.)   and   independent  cipiipnicnl. 

Practical  Arithmetic  for  Engineers 

ARITHMETIC  FOR  ENGINEERS:  Including  Simple  Algebra, 
Mensuration,  Logarithms,  (Jraphs  and  the  Slide-Rule — By 
Charles  B.  (^lapham.  Lecturer  in  Engineering  and  lOle- 
nu'iitary  Matliematics  at  th<!  University  of  London,  Gold- 
smiths' College.  New  York:  E.  P.  Dutton  &  Co.  Cloth; 
6x9  in.;  pp.  xl    +    436;  149  illustration.s.     $3  net. 

The  many  works  appearing  on  practical  mathemati(,'S 
for  engineering  students  would  seem  to  indicate  that  this 
is  not  a  subject  easily  covered.  The  present  book,  in 
common  witli  the  others  referred  to,  is  intended  to  be 
directiv  us(d'ul,  all  purely  academic  operations,  such  as 
highest  common  factor  and  recurring  decimals,  being 
omitted.  Numerous  examples  (with  answers)  are  pre- 
sented that  should  interest  men  in  the  drafting  room, 
machine  shop  and  laboratory  as  well  as  those  studying 
for  engineering  pursuits.  A  chapter  on  the  slide-rule 
promises  to  be  helpful  to  the  novice.  Other  chapters 
deal  with  logarithms  and  graphs. 

m 

Elements  of  British  Leveling 

LECTURES  ON  LEVELING:  A  Practical  Course  of  Instruction 
Adapted  for  the  Use  of  Engineering  and  Survey  Students, 
Planters,  Miners  and  Others  in  the  East — By  V.  J.  Martin, 
Assoc.  M.  Inst.  C.  E.,  of  the  Public  Works  Department, 
Federated  Malay  States.  Singapore,  Straits  Settlements: 
Kelly  &  Walsh,  Ltd.  Cloth;  6x9  in.;  pp.  Iv  +  131;  illus- 
trated. 

Most  of  the  interest  in  this  book  to  American  readers 
lies  in  its  curiosities.  It  is  a  very  elementary  and  par- 
ticular account  of  English  practice  and  instruments  of 
leveling.  The  chapter  on  "Some  Simple  Leveling  In- 
struments and  Appliances"  contains  descriptions  of  in- 
struments as  simple  as  "boning  rods"  and  is  of  interest 
in  showing  how  rough-and-ready  results  may  be  accom- 
plished with  a  little  ingenuity  and  no  other  appliances 
than  can  be  made  on  the  job. 

The  work  is  worth  a  place  in  a  collector's  library,  but 
would  hardly  be  used  as  a  textbook  where  American  prac- 
tice prevails. 

m 
What  Are  Mining  Stocks  Worth? 

ENGINEERING  ANALYSIS  OF  A  MINING  SHARE — By  J.  C. 
Pickering.  New  York:  McGraw-Hill  Book  Co.,  Inc.  Cloth; 
6x9  in.;  pp.  viii  -|-   95.     $1.50  net. 

The  considerations  entering  into  the  analysis  of  a  min- 
ing venture  have  been  instructively  set  forth  by  ]\Ir.  Pick- 
ering. There  is  little  doubt  that  the  great  mass  of  "in- 
vestors" in  mining  stocks  do  not  analyze  their  purchases 
very  sharply.  Mr.  Pickering,  for  the  sake  of  simplicity, 
applies  his  analysis  to  a  single  share,  stating  that  ob- 
viously the  analysis  by  shares  is  equivalent  to  the  analysis 
of  the  whole  property.  He  endeavors  to  follow  a  line  of 
investigation  based  on  data  available  to  the  average  share- 
holder. The  discussion  is  confined  to  gold,  copper,  silver, 
lead  and  zinc.  Of  special  worth  is  the  chapter  that  deals 
with  the  determination  of  the  value  of  a  mine  or  mining 
share.  Following  this  is  a  chapter  on  mining  versus  in- 
dustrial and  other  investments,  which  should  be  of  very 
general  interest. 
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Sabin  on  Paints  and  Varnishes 

THE  INDUSTRIAL  AND  ARTISTIC  TECHNOLOGY  OF"  PAINT 
AND  VARNISH — Ky  Alvah  Horton  Sabin,  M.S.,  M.  Am.  Hoc. 
M.  K.  New  York:  John  Wiley  &  Son.s,  Inc.  Socond  edition, 
tliorou{i;lily  revised.  Clutli;  6x9  in.;  pp.  x  +  473;  illus- 
trated.    $3.50. 

The  man  who  reads  for  entcrlaiiinu'iit  a.s  well  as 
instruction  will  appreciate  this  book.  It  is  a  technical 
work  in  the  true  sense  of  the  word  ;  l)ut  it  is  written 
with  the  rare  style  of  a  classical  scjiolar.  and  humor  is 
not  lackin^i-.  It  is  labeled  a  second  edition,  but  it  is 
virtually  a  new  book — due  to  the  development  of  the  art 
and  the  changed  affiliations  of  the  author — he  is  now  a 
I)aint  and  not  a  varnish  man.  This  second  edition  is 
a  great  deal  better  than  tlie  first  one  for  the  ])eculiar 
reason  that,  not  being  any  longer  a  varnish  man,  the 
author  feels  free  to  s])eak  more  openly  of  the  varnish 
business  and,  now  being  a  paint  man,  he  knows  more 
about  the  paint  business  than  before. 

The  book  ()])ens  with  a  section  of  delinitions  and  brief 
fundamental  descriptions,  such  as  how  varnish  is  made; 
what  linoxyn  is;  what  i)iginents  and  ])aints  are.  This  is 
followed  by  a  discussion  of  the  history  of  paints  and 
varnishes,  introducing  the  original  quotations,  Greek 
and  Latin,  about  the  earliest  processes. 

The  author  leads  up  to  the  technology  of  varnish  by 
a  discussion  of  Unseed  oil  ;  after  finishing  with  varnish, 
he  runs  off  into  ja])aiis.  driers,  rosin,  shellac  and  the 
other  spirit  varnishes,  cellulose  and  celluloid  coatings,  etc. 
There  is  after  this  a  most  informing  section  on  paint. 
It  discusses  and  describes  mechanical  and  chemical 
properties  of  the  better-known  pigments.  It  outlines  the 
distinguishing  features  of  their  employment  in  oils, 
varnishes  and  ja])ans.  Wliat  may  be  termed  the  manu- 
facturing, the  paint  man's  side  of  the  book  ends  with  some 
notes  on  Chinese  and  Japanese  lacquers,  discussing  both 
manufacture  and  application. 

The  rest  of  the  book  is  devoted  essentially  to  the 
engineering  ap])lication  of  paints  and  varnishes  and 
materials  intended  to  serve  the  same  purpose  of  protec- 
tion or  ornamentation.  This  engineering  section  is 
arranged  under  two  heads — (1)  protection  of  metals 
against  corrosion,  and  (2)  house  and  carriage  painting 
and  furniture  varnishing. 

The  notes  on  ]irotection  of  metals  open  with  a  dis- 
cussion of  the  performance  of  concrete  coatings  and  of 
concrete  over  paint,  and  go  into  the  cleaning  of  steels 
and  the  actions  of  the  various  coatings.  The  technique 
of  application  is  discus.sed  from  the  paint  makers'  view- 
point. There  are  text  and  tabulated  results  of  iiuiumerable 
tests.  Special  chapters  on  pipe  coatings  and  ship-bottom 
paints  are  built  up  in  much  the  same  general  way. 


Forestry  for  Young  America 

THE  BOOK  OP  FORESTRY — By  Frederick  Franklin  Moon, 
M.F.,  I'rofessor  of  Forest  Engineering,  New  York  State 
College  of  Forestry  at  Syracuse.  New  York:  D.  Appleton 
&  Co.     Cloth;  5x8  in.;  pp.  xvii    +    315;  64  illustrations.     $2. 

The  principles  and  practices  of  forestry  with  attention 
to  the  conservation  and  use  of  natural  resources  are  simply 
and  entertainingly  outlined  in  this  volume.  Although 
designed  more  particularly  for  youthful  readers  the  book 
is  suitable  for  persons  of  any  age  who- wish  to  get  a 
general  view  of  forestry.  Part  I  deals  with  forest  growth, 
management  and  utilization  and  Part  II  contains  text 
and  cuts  designed  to  aid  in  the  identification  of  growing 
trees  and  of  wood  that  has  been  cut. 


The  Railroads'  Plan  for  Improving 
the  Railroad  Situation 

GOVERNMENT  PARTNERSHIP  IN  RAILROADS— By  Mark 
Wymond.  Chicago:  Wymond  &  Clark.  Cloth;  6x9  in.; 
pp.   178.     .$1.50. 

Mr.  Wymond  is  a  good  spoke.sman  for  the  railroads, 
assuming,  what  seems  to  be  true,  that  he  represents  them 
with  his  solution  of  the  troublesome  plan  of  railway  regu- 
lation— much  in  the  same  unofficial  way  that  he  repre- 
sented tliem  with  his  earlier  book.  "Kail road  Valuation 
and  Rates"  (reviewed  in  Engineering  Netvs,  July  20, 
1 !)!()).  I\lr.  Wymond's  candid  and  quiet  statements  will 
gain  a  wider  hearing,  in  spite  of  his  obvious  leanings, 
than  the  once  familiar  broadside  loaded  with  bombast  and 
exaggeration. 

His  argument  is  that  regulation  of  extensive  systems  by 
state  commissions  is  ])atchwork,  while  good  results  dictate 
a  single  Federal  commission.  On  account  of  the  great  bur- 
dens of  the  existing  Interstate  Commerce  Commission,  he 
would  reorganize  it  into  a  directing  body  placed  over 
eight  district  commissions  on  which  there  would  be  speci- 
fic representation  of  agricultural  and  industrial  shippers, 
railway  labor  and  railway  administration.  He  would  have 
the  Government  guarantee  the  interest  on  railroad  invest- 
ment and  have  the  surplus  above  a  fair  return  divided 
some  way  between  the  roads  and  the  public.  He  would 
permit  pooling  traffic  to  reduce  the  cost  of  service  and  the 
need  of  extensions. 

Mr.  Wymond  finally  turns  his  attention  to  Govern- 
ment ownership,  intimating  that  it  is  the  alternative  of 
complete  Federal  control.  He  cites  experience  elsewhere 
and  advances  the  opinions  that  the  motives  causing  it  in 
other  countries  are  lacking  here,  that  it  will  increase 
rates,  that  it  will  introduce  politics  into  industry,  that  it 
will  introduce  a  fatal  experimental  period,  that  states 
will  lose  millions  in  tax  revenue,  that  it  will  allow  ship- 
pers no  redress  for  losses  and  that  various  other  dire  re- 
sults will  be  seen. 

American  Biography  Continued 

THE  NATIONAL  CYCLOPEDIA  OF  AMERICAN  BIOGRAPHY. 
Edited  by  Distinguished  Biographers.  New  York:  James 
T.  White  &  Co.  Vol.  XV.  Cloth;  8x11  in.;  pp.  416;  TOn 
illustrations.      $10. 

Biogra])hical  sketches  of  engineers  to  the  number  of 
forty  odd  are  included  in  this  fifteenth  volume  of  Amer- 
ican biography.  The  subjects  of  these  sketches  include 
such  men  as  Spencer  IVIiller,  Ralph  IModjeski,  George  AV. 
Kittredge,  Onward  Bates  and  some  others  of  national 
reputation,  and  some  of  much  less  renown. 

In  general,  the  sketches  are  interesting  and  give  the 
essential  facts  in  the  engineering  careers  of  these  men. 
T'^nfortunately  some  of  the  sketches  of  living  men  are 
written  with  such  an  overload  of  fulsome  praise  as  to  l)e 
in  rather  bad  taste  in  a  volume  designed  for  the  use  of 
future  generations  as  well  as  for  contemporaries. 

The  fifteen  volumes  of  the  National  Cyclopaedia  of 
American  Biography  now  contain  biogra])lncal  sketches 
of  several  hundred  engineers  and  inventors  and  are  so 
thoroughly  indexed  as  to  furnish  an  important  work  on 
engineering  and  industrial  history.  It  is  increasingly 
evident  that  engineers  are  playing  and  will  continue  to 
play  one  of  the  most  important  roles  in  current  history, 
and  any  conscientious  effort  to  compile  and  ]niblish  data 
of  historical  value  in  regard  to  their  lives  and  works  is 
surely  to  be  commended. 
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Guide  to  Export  Trade 

KXJ'OKT  TKAI)!':  DIKlOCTollY.  1'.»17-1S:  lOxixnl  M.kIi.i  nis, 
Mamifiict  iiiiTs'  lOxixnt  Anints,  l'^>!•t•l^cll- lOxcliannc  CaiiU- 
crs,  l''iiifiKii  -  l""ifiKlit  l''oi\vai(liTS,  Sd'aiiiMliip  LIiicm.  h'or- 
cIk'i   Cimsuls,    I'll'.,    ill    I'riiiclpal    roits   i)f   thu   I'lillfd   Slates 

C^OIlipilfl       lllUllT      lllf      SllpcrviHioil      of       |{.       (»llH'.V       lloll)^)), 

Kditoi',  "AmcrU-an   IOxin>rt<'r."    NfW  York:  Joliii.stun   lOxpnrt 
I'uMlslilMR  Co.      Klflli  iMlitlon.     ('li)tli;  V,\<)  In.;  pp.   r.Iit;.     %:,. 

'riu>  new  ('(lilion  of  (lie  "MxjX)!'!  Ti-iidc  Dircclory"  lists 
15(12  Aiucricaii  ('\|)(trt  houses,  of  which  W.)^)  arc  in  New 
York  City.  The  term  "('.\|)orl  iiuM-chiiiit"  in  this  hook 
ivlVrs  hoth  to  inorchiints  who  buy  on  liicir  own  initial  ivc 
and  risk  and  export  coinniission  lioiiscs  which  hiiy  only 
those  spocific  ^oods  and  (pianlitics  tliat  t'orci^ni  importers 
instruct  tlieni  to  huy.  Also  under  this  heading  are  in- 
cluded the  huvini;-  elliccs  in  the  Tnited  States  of  forei^ii 
merchants,  luininji'  and  railway  companies  and  indus- 
trial estahlishnuMits  of  all  sorts  whose  headcpiarters  or 
business  interests  are  in  other  countricvs.  The  book  is  di- 
vided into  12  parts  and  a  ueneral  index  of  names.  Part 
o  is  a  list  of  leading  bankers  enua-ied  in  l'orei<;n-e.xchange 
business.  Then  tliere  are  lists  ot  marine-insurance  com- 
panies in  New  York  City,  of  foreign- freight  forwarders, 
and  of  steamship  services  to  foreign  ports. 

W. 

Witli  the  new  year  the  New  Jersey  State  League  of 
Municipalities  Ix'gan  the  ))uI)lication  of  a  bulletin  entitled 
"New  der.sey  Municipalities"  (address  Clande  11.  Ander- 
son, director  of  Bureau  of  Municipal  Information, 
Princeton  University  Library,  Princeton,  N.  ,J.). 

'i 

Under  the  chairmanship  of  Arthur  N.  Pier.son,  a 
member  of  the  assembly,  or  lower  branch,  of  the  New 
Jersey  Legislature  (address  State  House,  Trenton, 
N.  J.),  a  Commission  for  the  Survey  of  Municipal 
Financing  submitted  a  half-dozen  bills  to  the  New  Jersey 
Legislature  of  lOlG,  providing  for  some  thorough-going 
reforms  in  the  control  of  municipal  bonds  and  municipal 
financing  generally.  One  of  these  bills,  limiting  the  life 
of  municipal  bonds  to  that  of  the  improvement  they 
are  to  pay  for  and  containing  other  admirable  regulative 
J'eatures,  became  a  law  in  1916;  but  the  other  bills  were 
vetoed  by  the  governor,  although  passed  by  the  legisla- 
ture. The  commission  was  continued.  The  report  before 
us  gives  the  further  ideas  of  the  commission  regarding 
a  thorough-going  system  of  budget  control  or  a  definite 
yearly  program  of  municipal  expenditures  correlated  with 
leeeipts;  and  also  regarding  the  administration,  regula- 
tion and  supervision  of  sinking  funds. 

A  new  topographic  map  of  Washington,  D.  C,  and 
vicinity  has  just  been  issued  by  the  United  States 
Geological  Survey.  It  is  the  result  of  recently  completed 
fieldwork  and  represents  as  high  accuracy  and  refinement 
as  can  be  attained  in  a  map  printed  on  the  scale  used. 
It  shows  an  area  of  465  sq.mi.,  which  includes  almost 
every  form  of  topography,  from  the  lowlands  along  the 
Potomac  Drive  to  the  broken  country  in  Rock  Creek 
Park  and  the  picturesque  gorge  of  the  Potomac  above  the 
city.  Black  is  used  for  artificial  features,  such  as  rail- 
roads, roads  and  houses;  blue  for  streams  and  water 
surfaces;  and  brown  is  used  for  the  10-ft.  contours.  An 
automobile  edition  shows  routes  of  all-the-year-round 
good  roads  in  bright  red  and  connecting  links  in  dotted 
red  lines.  The  scale  used  is  2  in.  to  the  mile,  or  1  to 
31,680.  The  map  measures  44x53  in.  Its  price  is  25c. 
retail,  or  15c.  each  in  lots  of  50  or  more.  (Washington, 
D.  C,  Director,  United  States  Geological  Survey.) 


I  NKW   PUBLICATIONS  | 

I  Sf)  far  nH  po.sfill)le  the  name  of  each  pubnsher  of  books  or 
pani|>l)l(-(.M  n»to(l  in  thcHi-  columns  Is  kIvoh  In  each  entry.  If 
till'  book  oi-  paniphb't  Is  for  Hab'  and  the  pi-icf  Ih  known  by 
I  lu^  ciljloi',  tlu'  piicc  i.s  slated  In  each  entry.  Where  no  jjrlce 
is  nlvcn  It  does  not  nece.ssarlly  follow  that  the  Iiook  or  pam- 
phlcl  can  Ix'  obtained  without  cost.  Many,  l)ut  not  all,  of  the 
painplilel.s,  liowever,  can  be  secured  witliout  cost,  at  least  by 
Ituio.sinK  eostaKC.  Persons  who  ar'(>  in  doulit  as  to  the  means 
lo  l)e  pursu<'<l  to  obtain  copies  of  thi'  pul)licalions  listed  In 
tliese  columns  should  apply  for  iriforrrr.'it  ion  to  tli(;  stated  puli- 
lisher-,  !>!•  in  ease  of  l)ooks  or-  pap('r-s  |)rivately  printed,  then 
to  the  author'  or  other  i)ei-son  indicated   in  the  notice.] 

ADMlNI.STltATTVK  RRPORT  AND  ECONOMIC  AND  GEO- 
r.OCTCAI.,  I'API':RS:  Year'  Book  for-  1915 — Work  in  eooper- 
atiorr  with  Ignited  States  Geological  Survey,  .State  (icologi- 
cal  .Sur-vey,  and  llniver-sity  of  Illinois.  Ur-bana,  111.:  State 
(bological  Survey.  Bulletin  No.  33.  Cloth;  7x10  in.;  pp. 
ISO;   illustrated. 

BETTER  CITY  PLANNING  FOR  BRIDGEPORT:  Some  Funda- 
mental  Pr-oposals  to   the   City    Plan   Commission — By  John 
Nolen,    Consultant    on    City    Planning,    with    a    Report    on 
Legal   Methods   of  Carrying-  out   the   Changes   Proposed    in 
the  City  Plan  by  Frank  Backus  Williams,  of  the  New  York 
Bar.      Br-idgeport,    Conn.:    The   Commission.      Paper;    9x12 
in.;  pp.  XX   -|-   15d;  illustrated. 
Mr.  Nolen  hero  makes  a  final  r'eport,  following  his  prelim- 
inary   i-epor-t   of   1915.      Main    lines   of   communication,    centers 
and   propf)sed   street  changes   in   the   downtown   district,   block 
and    lot   sn))divisions,    districting,    parks   and   playgrounds   are 
the  chief  subjects  considered. 

BLAST-FURNACE  CONSTRUCTION  IN  AMERICA — By  J.  E. 
Johnson,  .Jr.  New  York:  Mcfiraw-Hill  Boole  Co.,  Inc. 
Cloth;  6x9  in.;  pp.  xi  +  415;  247  illustr-ations.  $4. 
THE  BULLETIN  OF  THE  AFFILIATED  ENGINEERING 
SOCIETIES  OF  MINNESOTA — Annual  Edition.  Vol.  I,  1916. 
St.  Paul,  Minn.:  Civil  Engineers'  Society  of  St.  Paul,  Min- 
nesota Surveyors'  and  Engineers'  Society.  Paper;  6x9  in.; 
pp.  217;  illustrated.  50c. 
CALIFORNIA  WATER  PROBLEMS — Report  of  conference 
held  Nov.  25,  1916,  under  instructions  of  the  California 
Legislature  to  recommend  "a  unified  state  policy  with 
reference  to  irrigation,  reclamation,  water  storage,  flood 
control,  municipalities  and  drainage,  with  due  regard  to 
the  needs  of  -water  power-,  mining  and  navigation."  Sacra- 
mento, Calif.:  [State  Water  Commission.]  Paper;  6x9  in.; 
pp.  125. 
CARPENTRY — By  Ira  Samuel  GrifBth,  Chairman  of  the  Man- 
ual Arts  Department,  University  of  Missouri.  Peoria,  111.: 
The  Manual  Arts  Press.  Cloth;  5x8  in.;  pp.  188;  152  illus- 
trations. $1. 
THE  CITY  MANAGER  AND  CITY  ENGINEER-MANAGER 
Plans  of  Municipal  Government — By  Kenyon  Riddle, 
Municipal  Engineer.  Abilene,  Kan.  Paper;  6x9  in.;  pp.31. 
CITY  MILK  SUPPLY— By  Horatio  Newton  Parker,  Member, 
International  Association  of  Dairy  and  Milk  Inspectors. 
New  York:  McGra-w-Hill  Book  Co.,  Inc.  Cloth;  6x9  in.; 
pp.  xi  -I-  493;  63  illustrations.  $5. 
CITY  PLANNING — By  Fr-ank  G.  Bates,  Associate  Professor  of 
Political  Science,  Indiana  University.  Indianapolis,  Ind.: 
Indiana  Bureau  of  Legislative  Information.  Bulletin  No. 
8,  December,  1916.     Paper;  5x7  in.;  pp.  31. 

COBALT  ALLOYS  WITH  NON-CORROSIVE  PROPERTIES— 
By  Herbert  T.  Kalmus,  B.  Sc,  Ph.  D.,  and  K.  B.  Blake, 
B.  Sc.  Otta-wa,  CJnt.:  Department  of  Mines.  Paper;  6x9 
rn.;  pp.  51;  illustrated. 

A  COMPARATIVE  BACTERIOLOGICAL  STUDY  OF  THE 
WATER-SUPPLY  OP  THE  CITY  AND  COUNTY  OF 
DENVER,  COLORADO,  February,  1917 — By  Walter  G. 
Sackett.  Fort  Collins,  Colo.:  Experiment  Station,  Colorado 
Agricultural  College.  Bulletin  225.  Paper;  6x9  in.;  pp. 
14;  illustrated. 

COST  KEEPING  AND  CONSTRUCTION  ACCOUNTING: 
.\dapted  to  Any  Work  Consisting  of  Numerous  Items, 
Departments  or  Divisions  on  Which  Deta'iled  Unit  Costs 
Are  Desired — By  G.  Ed  Ross,  Auditor,  State  High-way 
Department.  Salem,  Ore.:  The  Author.  Cloth;  5x8  in.; 
pp.  xiv  -f-   59;  illustrated. 

THE  DESIGN  OF  RAILWAY  LOCATION:  A  Study  of  the 
Physical  and  Econor-nic  Conditions  That  Control  the  Loca- 
tion of  Railways  in  Order  That  Their  Operation  May  Be 
at  Maximum  Safety  and  Efficiency — By  Clement  C.  Wil- 
liams, Assoc.  M.  Am.  Soc.  C.  E.  New  York:  John  Wiley  & 
Sons,  Inc.  Cloth;  6x9  in.;  pp.  vii  -|-  517;  106  illustrations. 
$3.50  net. 

ELECTRICAL  EQUIPMENT,  ITS  SELECTION  AND  AR- 
RANGEMENT, with  Reference  to  Factories,  Shops  and 
Industrial  Plants — By  Harold  W.  Brown,  B.  S.,  M.  M.  E., 
Department  of  Electrical  Engineering,  Cornell  University. 
New  York:  McGraw-Hill  Book  Co.,  Inc.  Cloth;  6x9  in.; 
pp.  xiii  -t-   229;  109  illustrations.     $2  net. 

ENGINEERING  OFFICE  SYSTEMS  AND  METHODS,  Together 
with  Schedules  and  Instructions  for  the  Collection  of  Pre- 
liminary Data  for  Engineering  Projects;  Sampling,  In- 
specting and  Testing  Engineering  Materials;  Conducting 
Domestic  and  Export  Shipping  Operations,  etc. — By  John 
P.  Davies,  Assoc.  M.  Am.  Soc.  C.  E.  New  York:  McGraw- 
Hill  Book  Co.,  Inc.  Cloth;  6x9  in.;  pp.  xvi  +  544;  244 
illustrations.  $5  net. 
This  volume,  which  has  gone  to  second  printing  with  cor- 
rections, was  reviewed  in  our  issue  of  May  20,  1915. 

FAILURE  OF  BRASS:  1.  Microstructure  and  Initial  Stresses 
in  Wrought  Br-asses  of  the  Type  60%  Copper  and  40% 
Zinc — By  Paul   D.   Merica,   Associate   Physicist,   and   R.  W. 
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Woodward,    Laboratory    Assistant,    Bureau    of    Standards. 
Washington.    D.    C. :    Hureau    of    Standards.      [Technologic 
I'aper  No.  82.]      I'aper;   7x10   in.;   pp.   72;  120  illustrations. 
20c.  a  copy  from  Suporintendent  of  Documents. 
FLUSHING:   Its  Place  in   the  Street-Cleaning  Field — By  Ray- 
mond W.  Parlin,   Engineer  with  the  New  York   Bureau  of 
Municipal  Research.     Newark,   N.  J.:  American  Society  of 
Municipal    Improvements.       I'aper;    6x9    in.;    pp.    29;    22 
illustrations. 
Probably  this  is   the  most  complete  collection  of  cost  data 
on   sti-eet   flushing  available.     It   includes  an   investigation   of 
this  method  of  stieet  cleaning  in  several  cities,  and  the  analy- 
ses of  cost  are  carried  out  in  great  detail. 

GAS  CHEMISTS'  HANDBOOK — Compiled  by  Technical  Com- 
mittee Subcommittee  on  Chemical  Tests,  1916,  A.  F.  Kun- 
beiger.  Editor.  New  York:  The  American  Gas  Institute. 
Cloth;  6x9  in.;  pp.  3.')4;  73  illustrations.  $3.50  postpaid 
in   the  United  States  and  Canada. 

HIGH  FREQUENCY  APPARATUS:  Its  Construction  and  Prac- 
tical Application — Tlionias  Stanley  Curtis,  Editor.  New 
York:  Everyday  Mechanics  Co.,  Inc.  Cloth;  5x7  in.;  pp. 
xvi  +  243;  illustrated.     $2. 

HIGHWAYS  AND  WATER  RESOURCES  OP  OREGON:  Report 
for  Two  Years  Ended  Nov.  30,  1916,  of  John  H.  Lewis, 
State  Engineer,  Salem,  Ore. — Paper;  6x9  in.;  pp.  165; 
illustrated. 

THE  HOMESTEAD  COMMISSION:  Annual  Report,  1916— Bos- 
ton: The  Commission.  [No.  103.]  Paper;  6x9  in.;  pp.  79; 
illustrated. 

HOW  TEXAS  MUNICIPALITIES  CAN  SOLVE  THEIR  SEW- 
AGE DISPOSAL  PROBLEMS — By  Charles  Saville,  Director 
of  Public  Health,  Dallas,  Tex.  Reprint  of  an  address 
before  the  League  of  Texas  Municipalities.  Paper;  6x9 
in.;  pp.  13. 

HYDROMETRIC  SURVEYS:  Report  of  Stream  Measurements, 
1915 — Prepared  under  the  direction  of  F.  H.  Peters,  C.  E., 
Commissioner  of  Irrigation,  by  R.  P.  Sauder,  C.  E.,  Chief 
Hydrometric  Engineer-,  assisted  by  G.  H.  Whyte  and  N.  M. 
Sutherland,  Divisional  Hydrometric  Engineers.  Ottawa, 
Canada:  Department  of  the  Interior.  Paper;  7x10  in.; 
pp.  v  +  590;  illustrated.     35c. 

INDUSTRIAL  COMMISSION:  Annual  Report  for  year  ended 
Sept.  30,  1915 — Albany,  N.  Y. :  Department  of  Labor.  [No. 
56.]      Cloth;   6x9  in.;   pp.   417. 

INSTRUCTIONS  TO  LOCATING  ENGINEERS  AND  FIELD 
PARTIES — By  F.  Lavis,  M.  Am.  Soc.  C.  E.  Reproduced  in 
abridged  form  from  "Railroad  Location  Surveys  and  Esti- 
mates." New  York:  McGraw-Hill  Book  Co.,  Inc.  Cloth; 
6x9   in.;  pp.   44;   illustrated.      $1   net. 

INVESTIGATIONS  OF  GRAVEL  FOR  ROAD  SURFACING: 
Official  Publication  of  Iowa  State  College  of  Agriculture 
and  Mechanic  Arts,  Dec.  10,  1916 — By  T.  R.  Agg,  Highway 
Engineer.  Ames,  Iowa:  Engineering  Experiment  Station. 
Bulletin  45.     Paper;   6x9  in.;  pp.  32;  illustrated. 

LETTERING  FOR  DRAFTSMEN,  ENGINEERS  AND  STU- 
DENTS; A  Practical  System  of  Freehand  Lettering  for 
Working  Drawings — By  Charles  W.  Reinhardt  (former 
Chief  Draftsman,  "Engineering  News").  Fourteenth  Edi- 
tion, Revised  and  Enlarged.  New  York:  D.  Van  Nostrand 
Co.     Boards;  8x11  in.;  pp.  39;  15  plates.     $1  net. 

A  LOGARITHMIC  STADIA  REDUCTION  TABLE— By  Francis 
S.  Foote,  Jr-.  Berkeley,  Calif.:  University  of  California 
Press.     Vol.  I,  No.   11.     Paper;   7x11   in.;  pp.   281-292. 

MANUFACTURE  OF  ARTILLERY  AMMUNITION— By  Mem- 
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Clearing   ditches    and    dressing    slopes   with   crane   and   grah     Cement   gun  lines  old  tunnel — An 

adding  machine  in  an  engineering  office  -Discussion   of 

errors   in   ordinary   stadia   work 


Ditching  Track  with  Crane 
and  Grab  Bucket 

Clearing  clitchos  and  dressing  Ihc  slopes  of  cuts  l)y 
means  of  an  "auto-crane"  that  travels  along  the  tops  of 
the  cuts  are  interesting  features  of  improvement  work  on 
the  eastern  division  of  the  I'eiuisylvania  Lines  (Pitts- 
hurgh.  Penn.,  to  Crestline,  Ohio.  188  miles).  The  rail- 
way company  has  a  ditching  machine  that  travels  on  the 


DITCHING    WITH    AUTO-CRANE    AND    GRAB    BUCKET; 
PENNSYLVANIA    LINES 

main  track ;  hut  its  use  interferes  with  traffic,  and  work 
must  be  interrupted  frequently  while  the  machine  gets 
clear  of  trains.  A  contract  for  the  work  was  let  to  Laid- 
law  Brothers,  of  Pittsburgh,  who  use  the  equipment  noted 
above  and  thus  work  independently  of  the  railway  traflfic. 
The  accompanying  view  shows  the  ditching  outfit  at  work. 
The  machine  is  an  auto-crane  built  by  the  John  F. 
Byers  Co.,  of  Eavenna,  Ohio.  It  has  a  hoisting  engine 
and  boiler  on  a  steel  frame  that  also  carries  a  headframe, 
mast  and  boom.  The  frame  is  mounted  on  broad-tired 
wheels,  which  travel  on  the  ground  or  on  plank  runways. 
The  machine  is  self-propelling,  by  means  of  chain  drive 
to  the  two  wheels  at  the  crane  end,  and  for  heavy  side 
lifts  it  can  be  braced  by  an  inclined  outrigger  fitted  to 
the  top  of  tlie  headframe  and  having  a  jack  attached  to  its 


foot.  TluM-e  are  Ivvo  interchangeable  booms,  18  ft.  and  28 
ft.  long,  and  a  nari'ovv  ^-y<l.  Owen  bucket  is  used  for  ditch- 
ing. The  total  weight  of  the  outfit  (including  bucket)  is 
about  ^2  tons. 

The  ditching  has  been  completed  for  about  10  miles,  on 
both  sides  of  the  track,  and  the  average  excavation  is  400 
fu.yd.  per  day.  The  short  and  long  booms  are  used  for 
light  and  deep  cuts  respectively,  and  the  ditching  has  been 
done  in  cuts  as  deep  as  60  ft.  The  material  is  deposited 
along  the  top  of  the  cut,  but  can  be  loaded  for  removal  if 
desired. 

With  the  machine  are  an  engineman  or  runner,  a  fire- 
man, a  helper  and  a  team  driver.  They  have  a  wagon  for 
hauling  coal  and  a  tank  wagon  for  bringing  water  from 
the  nearest  stream.  Coal  is  supplied  by  the  railway, 
which  delivers  it  in  piles  ahead  of  the  work.  One  man 
works  with  the  bucket  to  spot  it  in  position ;  two  men 
with  mattocks  and  shovels  and  a  templet  (1  on  1^) 
follow  to  trim,  or  "sandpaper,"  the  slope.  There  is  also 
a  man  to  level  off  the  spoil  bank  as  the  material  is  dumped 
from  the  bucket.  A  line  is  stretched  to  show  the  track  side 
of  the  ditch,  and  the  grade  is  kept  by  measuring  from  the 
rail. 

Sometimes  the  machine  works  along  the  foot  of  the 
slope,  if  there  is  plenty  of  room ;  but  usually  it  travels 
along  the  top  of  the  cut.  In  moving  from  one  cut  to  an- 
other it  travels  ordinarily  under  its  own  power.  Where 
the  right-of-way  is  very  rough,  however,  the  railway  com- 
pany furnishes  a  wrecker  or  derrick  car  that  picks  up  the 
machine,  swings  it  over  the  track  and  carries  it  (not 
loaded  on  a  car)  to  the  new  site,  depositing  it  in  position 
to  resume  operations  at  once. 

The  ditching  work  is  under  the  direction  of  E.  B. 
Taylor,  Jr.,  Division  Engineer,  Pennsylvania  Lines,  and 
E.  G.  Jolmson,  Assistant  Engineer,  at  Pittsburgh,  Penn. 

Lining  an  Old  Railway  Tunnel  with 
Concrete  from  Cement  Gun 

The  Illinois  Central  R.E.  has  near  Unionville,  Ind.,  a 
single-track  tunnel  506  ft.  long,  driven  through  shaley 
limestone.  This  was  hard  when  freshly  exposed,  but  dis- 
integrated on  exposure  to  the  air  and  to  moisture.  As 
a  result  the  stone  was  continually  flaking  off  the  sides 
and  roof.  Constant  watching  was  necessary,  especially  as 
the  action  would  occasionally  release  a  boulder  and  there 
was  always  danger  of  accident.  Estimates  were  made  for 
a  solid  concrete  lining;  but  as  the  tunnel  section  had 
grown  to  considerable  proportions,  the  cost  would  have 
been  large,  while  it  would  have  been  difficult  to  do  the 
work  without  interfering  with  traffic. 

Under  the  conditions  it  was  decided  to  use  the  cement 
gun  to  apply  a  lining  that  would  seal  up  all  cracks  and,  by 
excluding  air,  moisture  and  locomotive  gases,  prevent  any 
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FIG.    1. 


ERODED    ROCK    TUNNEL,    WITH    EQUIPMENT    IN 
PLACE  FOR  LINING 


further  deterioration  of  the  rock  surfaces.  The  contract 
was  let  to  the  Cement-Gun  Construction  Co.,  of  Chicago, 
for  the  entire  work,  which  was  carried  out  with  satis- 
factory results.  Information  and  photographs  have  been 
furnished  by  that  company. 

Fig.  1  shows  the  west  end  of  the  tunnel,  with  equip- 
ment (at  the  right  of  the  portal)  in  position  to  start  the 
work.  The  compressor  was  a  little  farther  away  from  the 
portal,  as  shown  at  the  right.  A  light  timber  gantry  was 
erected  for  the  use  of  the  men  at  work  on  the  lining. 
This  gave  sufficient  side  and  top  clearance  to  offer  no  ob- 
struction to  passing  trains  and  was  mounted  on  six  rollers, 
so  that  it  could  be  run  on  a  temporary  plank  track. 


FIG.    2.   BLOWING  CONCRETE  ONTO  WIRE  NETTING 

SECURED  TO  TI^E  FACE  OF  THE  ROCK 

The  finished  surface  wiH  be  noted  at  the  lowei'  left-hand  cornei 


The  interior  surface  of  the  tunnel  was  very  irregular, 
deep  cavities  alternating  with  projecting  boulders.  The 
average  height  was  26  ft.  and  the  average  width  about 
22  ft.  The  surface  of  the  rock  was  first  thoroughly  cleaned 
by  chipping  off  all  defective  stone  and  cutting  away  pro- 
jecting points.  Holes  were  then  drilled,  spaced  about  30 
in.  each  way,  into  which  track  spikes  were  driven.  To 
these  spikes  was  secured  wire  mesh,  placed  so  as  to  fol- 
low the  contour  roughly,  without  any  attempt  to  get  even 
linos.  Through  this  wire  mesh,  mortar  was  shot  with  the 
cement  gun,  as  shown  in  Fig.  2.  The  lower  left-hand 
corner  of  the  picture  shows  some  of  the  surface  of  the 
work  as  it  appeared  wlien  completed.  The  wire  mesh  was 
pressed  into  the  larger  cavities  and  across  smaller  ones, 
so  tliat  small  holes  were  shot  full  of  gun-crete.  After 
completion  of  the  lining,  portals  of  ordinary  poured  con- 
crete were,  built  at  both  ends. 

The  concrete  consisted  of  a  1 :  3|  mixture  of  port- 
land  cement  and  clean  sharp  sand.  This  was  mixed  dry 
before  being  placed  in  the  cement  gun,  water  for  hy- 
dration being  added  at  the  nozzle  in  the  usual  manner. 
An  air  compressor  driven  by  a  fuel-oil  engine  furnished 
approximately  200  cu.ft.  of  free  air  per  minute  and  used 
about  1  bbl.  of  fuel  oil  per  9-hour  day.  Tlie  work  was 
started  about  Sept.  1  and  finished  early  in  October,  1916. 
There  was  an  average  of  10  trains  per  day  through  the 
tunnel,  and  tlie  entire  work  was  done  without  inter- 
ference Avith  the  traffic. 


Various  Uses  for  Adding  Machines 
in  Engineering  Offices 

By  Edwin  8.  Fuller* 

The  work  of  many  engineering  offices  involves  so  mucli 
addition  that  it  becomes  necessary  to  purchase  an  add- 
i]ig  machine.  In  most  such  offices  the  machine  is  used 
only  for  addition  and  stands  idle  a  large  part  of  the  time. 
The  writer  has  found  the  adding  machine  valuable  for 
much  work  outside  of  the  limited  field  of  straight  addi- 
tion. A  few  special  cases  will  be  described  as  a  sug- 
gestion of  the  possibilities. 

The  Adding  jVIachine  as  a  Tabulating  Typewriter 

The  Water-Supply  Papers,  in  which  the  United  States 
Geological  Survey  publishes  the  results  of  its  stream- 
flow  investigations,  contain  among  other  things  tal)les 
showing  the  gage  height  and  discharge  of  a  large  number 
of  streams  for  each  day  of  the  year.  For  convenience  in 
computing  and  filing,  the  office  forms  are  arranged  with 
parallel  columns  for  gage  height  and  discharge,  but  for 
the  published  reports  separate  tables  of  gage  height  and  of 
discharge  are  prepared. 

The  preparation  of  the  printer's  copy  of  these  tables  has 
always  been  something  of  a  problem.  For  some  years 
manuscrii)t  tables  were  prepared  by  making  two  blue- 
prints from  the  original  double  form,  crossing  out  with  a 
colored  pencil  the  discharge  figures  on  one  print  and  the 
gage-height  figures  on  the  other.  This  resulted  in  a 
bulkv,  shabby-looking  manuscript,  and  there  were  fre- 
quent typographical  errors  due  to  poor  copy.  To  im- 
prove the  copy,  it  became  necessary  to  make  a  negative 
from  the  original  double  form  and  two  black-line  prints. 


♦Hydraulic  Engineer,  Washington,  D.  C. 
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crossinjj;  out  witli  colored  ix'ncil  as  lid'orc.  'I'liis  i-clicvctl 
;i  |>art  of  tlic  cvcstraiu  I'oi'  the  ty|)o,i:ra|tli('r,  Uiil  tlid  iio( 
iini»r()ve  tlu>  ori<;iiial  lonji-liaiul  li^iircs  nor  the  looks  of 
the  inamisi'i'ipt  and  ivsultcd  in  n^fiivatly  iiicrcascd  cost. 

'Vhv  writor  su<;{;ost(Ml  the  use  of  sonic  I'onn  ol'  type- 
printing  machine  for  the  preparation  of  these  tables  and 
was  aiithori/od  to  invostiiiato  the  matter.  Various  forms 
of  typt'writers  wore  (irst  tried  out,  hut  wore  found  not 
(Mitircly  satisfactory.  'The  addinji'  machines  already  in  the 
otlice  wvw  then  ti'ied.  and  it  was  found  that  tliese  tables 
could  he  mad(>  hv  anyone  familial'  with  the  use  of  an  ad- 
'Mng  machine  in  nuK  h  less  time  than  was  required  by  an 
expert  oj)erator  on  a  tabulatin<2:  typewriter. 

The  computation  of  the  data  on  the  double  form  in- 
volved the  addition  of  the  daily  discharjic  figures  for  each 
month  :  and  this  addition  was  made  on  the  printer's  co])y 
instead  of  on  a  list  as  formerly,  so  that  tlie  only  work  re- 
quired for  the  preparation  of  these  two  tables  eonsist(>(l  of 
tabulatinii'  the  daily  g'age  heights  on  the  adding  machine, 
an  operation  requiring  about  10  min.  In  this  way  it  was 
possible  to  prepare  neatly  typewritten  printer's  copy  at 
a  cost  less  than  one-fourth  that  of  the  former  unsatis- 
factory copy,  and  the  new  method  has  now  been  generally 
adopted  by  this  organization. 

On  large  irrigation  projects,  where  a  record  is  kept  of 
the  amount  of  water  delivered  to  the  water  users,  the 
tabulation  of  these  figures  involves  a  large  amount  of 
work.  By  tabulating  the  ditch-riders'  reports  on  an  ad- 
ding machine  the  time  required  may  be  materially  re- 
duced, and  more  legible  tables  result.  Also,  the  addi- 
tion involved  in  the  computation  of  results  may  be  carried 
on  at  the  same  time  the  figures  are  beiug  tabulated,  thus 
saving  one  complete  step. 

Use  for  Multiplying  and  Dividing 

The  adaptal)ility  of  the  adding  machine  to  multiplica- 
tion is  not  generally  realized.  By  treating  any  multi- 
plication as  a  series  of  additions  the  exact  product  of  any 
Uvo  numbers  may  be  readily  obtained  on  an  adding  ma- 
chined The  capacity  of  a  nine-bank  adding  machine  is 
as  great  as  that  of  seven-place  logarithms,  and  even  on  an 
eight-key  machine  a  skilled  operator  can  compete  suc- 
cessfully with  a  user  of  logarithm  tables.  The  construc- 
tion of  the  ten-key  adding  machines  is  such  that  they  are 
especially  adapted  to  multiplication,  and  the  use  of  long- 
hand multiplication,  tables  of  products,  or  logarithms, 
can  be  entirely  eliminated  to  advantage  in  offices  equipped 
with  such  machines. 

The  process  of  division  can  be  accomplished  on  any 
adding  machine  to  advantage  by  the  use  of  reciprocals. 
The  intelligent  use  of  significant  figures  is  essential  if 
adding  machines  are  to  be  used  to  best  advantage  in  com- 
putation. For  a  very  large  part  of  engineering  computa- 
tions not  more  than  four  or  five  significant  figures  are  re- 
quired in  the  results,  and  this  makes  the  adding  machine 
especially  adaptable  to  this  class  of  work. 

A  complete  table  of  four-place  reciprocals  from  1  to 
1000  may  be  readily  tabulated  on  the  machine  itself  and 
posted  in  front  of  the  operator.  In  many  engineering 
offices  the  character  of  the  computations  is  such  that  a 
limited  number  of  reciprocals  and  constants  is  used  re- 
peatedly. These  may  be  tabulated  and  posted  in  front  of 
the  operator,  but  it  will  be  found  that  they  are  involun- 


larilv  meiiiori/.cd  by  the  computer,  who  soon  uses  the  ma- 
I'hiiic  almost  automatically. 

The  work  of  the  (Joveniment  odicc  above  referred  to 
iinohfs  the  computation  of  mean  monthly  values  for  each 
of  the  rating  stations  for  which  data  are  published.  These 
computations  have  been  made  with  the  aid  of  tables  of 
products  and  conversion  tables,  and  many  of  the  com- 
puters have  developed  great  speed  in  the  use  of  these 
tables.  The  writer  has  fouml,  however,  that  these  com- 
IMitations  may  be  made  more  quickly  and  with  less  effort 
on  the  ten-key  adding  machine,  using  a  few  easily  memo- 
rized multipliers. 

In  building  appraisal  it  is  customary  to  compute  the 
cost  of  buildings  on  the  basis  of  a  unit  cost  per  square  foot 
of  floor  ar(>a  or  per  cubic  foot  of  volume.  The  computa- 
tion of  lloor  area  or  cubic  contents  of  a  building  involves 
both  multiplication  and  addition.  In  the  recent  building 
api)raisal  of  Los  Angeles  County,  tables  of  products  were 
used,  tliese  tables  giving  the  area  of  the  rectangles  into 
Avhich  the  floor  areas  were  divided.  It  was  found  that  the 
computations  could  be  made  at  much  greater  speed  and 
with  much  less  effort  on  the  adding  machines,  which  had 
])reviously  been  used  only  for  straight  addition,  and  that 
the  extensions  involved  in  applying  the  unit  price  and 
the  depreciation  factors  could  be  carried  out  as  a  step  of 
this  computation  instead  of  as  a  separate  step. 

Accuracy  and  Speed 

The  accuracy  attained  by  adding-machine  operators  is 
remarkable.  In  a  top-speed  test  observed  by  the  writer 
between  computers  on  two  different  types  of  adding  ma- 
chines on  a  test  involving  some  5000  multiplications,  only 
three  errors  were  made  by  the  two  operators. 

The  greater  use  of  the  adding  machine,  when  adapted 
to  all  the  work  in  an  office,  results  immediately  in  the 
])roduction  of  skilled  operators  whose  speed  on  ordinary 
addition  will  be  found  to  have  increased  materially.  The 
mental  strain  in  operating  an  adding  machine  is  almost 
nothing;  and  where  electrically  operated  machines  are 
used,  the  physical  strain  is  very  slight.  It  has  been  the 
writer's  experience  that  the  average  clerk  or  computer  will 
tend  to  maintain  a  higher  efficiency  when  working  on  an 
adding  machine  than  when  doing  any  other  form  of  office 
work,  and  the  momentum  gained  in  the  increased  use  of 
an  adding  machine  invariably  results  in  improving  the 
general  tone  of  the  office  work. 

:^ 

Methods  and   Accuracy  of   Results  of 

Transit  and  Stadia  Topography 

By  Cyrus  Townsend  Brady,  Jr.* 

For  line  surveys  always,  and  for  other  work  with  inex- 
perienced men,  the  writer  considers  the  transit  and  stadia 
method  preferable  to  any  other.  It  is  understood  that 
the  resulting  map  is  to  be  plotted  to  the  usual  scales  of 
from  400  up  to  1000  ft.  to  the  inch— that  is,  1 :  4800  to 
1 :  13000. 

One  important  advantage  comes  from  only  one  man 
being  neetled  besides  the  rodmen.  In  many  cases  (de- 
pending on  wages,  etc.)  it  is  more  economical  to  put  two 
parties  in  the  field,  when  two  surveyors  are  available, 
rather  than  to  use  them  as  instrumentman  and  recorder. 


'See  "Engineering  News,"  Oct.  7,  1915,  p.  703. 
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Another  advantage  is  the  ability  to  work  in  unfavorable 
weather  and  in  woods  or  tall  grass  and  bushes,  where  the 
plane-table  is  eumbersome  to  handle  or  dilhcult  to  pro- 
tect from  tearing  or  wetting  of  the  paper. 

The  method  has  two  disadvantages:  It  is  not  possible 
to  make  snre  that  "holes"  have  not  been  left  in  the 
topography  before  plotting  the  map,  and  the  sketehcs 
made  in  the  field  and  the  side  shots  are  often  insufficient 
i'oi-  accurate  drawing.  The  first  objection  at  least  can  be 
met  by  plotting  the  principal  lines  before  leaving  the 
field ;  and  by  inspection  any  doubtful  areas  will  be  noticed. 

This  plotting  of  the  lines  brings  up  a  great  advantage 
of  the  method:  The  traverse  is  plotted  from  ealculated 
coordinates ;  and  if  closed  or  controlled  by  precise  points, 
errors  are  easily  distributed.  Work  on  the  plane-table  is 
afl'ected  not  only  by  stretching  of  the  paper,  but  also  by 
natural  errors  accumulating  at  the  checking  points,  fre- 
quently so  large  as  to  require  objectionable  distortions  of 
the  mapping  or  even  a  redrawing  in  the  office,  in  which 
case  the  expense  is  increased. 

How  To  Deal  with  Erboes  i^  Stadia  Work 

The  presence  of  errors  must  always  be  recognized,  as 
stadia  traverses  are  apt  to  give  deceptive  appearances  of 
accuracy.  On  a  certain  8000-hectare  survey  a  traverse 
45  km.  long  with  150  sides  closed  to  0°1'  of  azimuth  and 
a  computed  error  of  1  to  4500.  Although  the  stadia  con- 
stant had  been  carefully  determined  on  the  ground  and 
all  ordinary  pains  taken  in  rumiing  the  line,  the  actual 
error  (ascertained  by  checking  on  two  geodetic  points) 
was  over  five  times  as  great  as  that  computed.  This  line 
is  typical  of  many  others.  Hence,  where  the  expense  is 
not  unduly  high,  stadia  lines  should  close  on  others  of 
superior  accuracy,  even  if  determined  only  by  a  more 
careful  stadia  traverse  run  for  the  purpose. 

The  unavoidable  errors  are  so  great  that  it  is  almost 
never  worth  while  to  apply  to  side  shots  the  focal  length 
and  horizontal  distance  corrections  for  vertical  angles 
under  5°.  For  traverse  distances  more  care  may  be 
needed,  and  the  following  hint  should  be  remembered: 
When  the  wires  are  not  set  correctly  (that  is,  the  constant 
is  not  100),  a  little  table  should  be  made  out  showing 
the  corrections  plus  or  minus,  to  be  applied  to  the  ob- 
served intercept  for  every  50  ft.  of  distance.  This  cor- 
rection should  include  the  focal  length.  For  instance,  at 
800  ft.,  if  the  table  shows  a  correction  of  — 3  ft.,  and  an 
intercept  of  8.11  ft.  is  observed,  the  true  distance  will 
be  808  feet. 

The  general  procedure  for  mapping  areas  up  to  100,000 
acres  may  be  as  follows :  The  positions  of  the  towns  are 
determined  by  triangulation  and  traverses  run  along  the 
roads  between  them,  taped  for  distances  over  6  or  8  miles 
and  measured  by  stadia  if  shorter.  The  to]X)gra])hy  is 
then  taken  by  the  most  suitable  method,  running  paral- 
lel lines  not  over  |  mile  apart  even  in  quite  open  country, 
closing  on  points  of  the  road  traverses.  The  elevations  are 
controlled  by  levels  along  the  roads,  but  it  is  not  usually 
necessary  to  turn  on  the  traverse  points  oftener  than 
every  two  or  three  miles. 

A  Case  of  Quick  Stadia  Work 

Recently  the  writer  made  an  investigation  for  a 
immped  water-supply  in  the  treeless  hilly  country  in  the 
southern  part  of  the  Province  of  Buenos  Aires.  The 
distance  was  about  5  miles;  and  as  it  was  of  course  es- 


sential to  know  the  difference  of  elevation,  etc.,  a  stadia 
line  was  deemed  necessary.  The  afternoon  before  the  day 
of  the  survey,  four  rods  were  made  by  a  local  carpenter. 
A  height  of  12  ft.,  instead  of  the  14  ft.  usually  convenient, 
was  chosen  on  account  of  the  extremely  high  winrl 
blowing. 

In  spite  of  the  violent  wind  and  the  untrained  men — 
none  ol'  whom  had  ever  seen  a  stadia  rod — the  line  was 
run  between  7  a.m.  and  3.30  p.m.  Twenty-three  stations 
were  occupied,  and  60  side  shots  (including  several  tri- 
angulation shots)  were  observed.  No  ])lumb  bob  was  used, 
and  the  stations  were  merely  erosses  marked  in  the  earth 
or  on  the  rocks,  over  which  the  instrument  was  set  by  eye. 
Ample  sketches  were  made,  and  a  map  was  plotted  to  a 
scale  of  800  ft.  to  the  inch  (1 :  9000),  showing  a  belt  of 
topography  2000  ft.  wide.  The  accuracy  was  quite  sufficient 
for  locating  a  pi])e  line;  and  if  some  horizontal  and  verti- 
cal control  had  been  obtainable,  the  map  would  serve  for 
more  important  constructions. 

This  was  the  first  time  in  many  years  that  the  writer 
had  made  a  survey  in  feet  (the  work  was  done  for  a 
new  American  enterprise  whose  officers  are  not  yet  fa- 
miliar with  metric  measurements),  and  it  was  only  the 
more  convincing  of  the  superiority  for  topographic  work 
of  the  metric  system.  For  elevations  the  decimeter  (0.33 
ft.)  is  a  far  better  unit  than  0.1  ft.,  and  for  distance  the 
metric  graduations  are  much  easier  to  read  and  to  count 
than  feet. 

In  flat  open  country  the  writer  has  frequently  used  the 
following  party :  One  man  to  carry  instrument,  one  man 
to  carry  large  umbrella  and  lunch,  etc.  (in  hot  weather), 
six  stadia  men  (one  back  flag,  one  fore  flag  and  four 
for  side  shots),  sometimes  headed  by  a  foreman  to  keep 
in  advance  of  the  fore  flag,  picking  points,  etc.,  although 
this  man  is  more  useful  when  woods  are  encountered,  in 
which  case  two  side-shot  men  are  replaced  by  axmen. 
With  this  ]nirty,  which  it  will  be  noticed  does  not  con- 
tain a  recorder,  the  author  once  surveyed  3000  hectares 
(7500  acres)  to  the  scale  of  1 :  10,000  in  one  week;  this 
was  of  course  only  possible  by  means  of  the  control 
traverses  and  levels  run  along  the  main  roads  the  week 
before. 

In  conclusion  the  writer  would  like  to  state  that  the 
best  rodmen  he  has  had  in  the  Philippines  and  in  South 
Amei'ica  have  been  local  common  laborers — after  a  day 
or  two  of  experience.  In  the  first  place  the  work  of  tramp- 
ing over  hills  seems  to  them  an  easy  thing,  and  the  newness 
and  strangeness  enhance  the  interest  of  the  work  and 
lend  them  an  importance  in  the  minds  of  their  friends 
which  tends  to  make  them  do  their  best.  They  have 
never  any  preconceived  notions  of  how  the  rod  should  l)e 
held,  nor  does  the  back  flag  assume  that  you  are  through 
with  him  and  sit  down.  Above  all,  they  know  local 
names,  etc.,  and — verhum  sap — in  which  fields  savage 
animals  are  kept. 
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Problem  in  Retrjiciu«,  Olil  Survey — A  tract  of  land  was  laid 
out  in  1791  in  the  course  of  subdividing?  a  larger  tract.  Lying 
on  the  top  and  slopes  of  a  rocky  mountain,  the  tract  was  never 
fenced.  The  original  corners  have  disappeared.  The  north- 
erly boundary  lies  in  a  division  line  several  miles  in  lengtl) 
and  is  marked  by  fences  and  old  walls  on  either  side  of  the 
tract    in   que-^tion.      The   northerly   boundary    can    therefore   be 
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roproducod  ii|)i)r()ximal<l,v.  Tlu'  .sides  of  tlii'  tr;icl,  liy  dcHci'l])- 
tioti,  initke  i-lKlit  anKU'>*  witli  euch  other — that  1h,  dcdiu-lnK  the 
aiiKlea  from  the  bearings.  It  l.s  desired  to  roprodiioi'  tlic 
easterly  boundar\.  Local  -survcyor.s  say  that,  having:  allowed 
for  the  chaiiRe  in  inamu'tli-  variation  between  171U  and  the 
present  time,  the  northeast  corner  of  the  tract  having  been 
located,  the  propei-  proceilure  is  to  run  the  boundaries  as 
needle  lines.  In  other  words,  the  direction  Is  taken  from  the 
needle  ai  each  set-ui).  They  '"laini  that  l)y  so  dolnn  they  are 
able  lo  reproduce  the  line  ot  the  orlBlnal  survey.  To  this 
claim  several  objection.s  nuiv  be  raised:  (1)  Kven  allowing 
that  the  orlplnal  needle  imintinjjs  can  be  reproduced,  unless 
the  lenjrths  of  the  different  courses  of  the  oriRlnal  survey  are 
used,  the  resultiuR  series  of  lines  will  be  parallel  to  the  orig- 
inal series,  but  not  coincident;  (2)  It  is  not  possible  to  repro- 
duce the  original  needle  pointings,  on  account  of  the  daily 
variation  of  the  needle  and  the  variation  due  to  different 
electrical  conditions  of  the  atmosphere.  Since  the  field  notes 
of  the  original  survey  aie  not  available,  the  lengths  of  the 
different  courses  of  the  boundary  and  the  hour  of  tlie  day 
when  run  cannot  be  known.  Why  not  run  a  straight  line  from 
the  northeast  corner,  at  right  angles  to  the  north  boundary, 
for  the  east  boundary,  instead  of  the  devious  needle  line,  with 
an  angle  at   every  Instrument  point? — G.  M.  B. 

Small  Screen  and  ^Vashe^ — Frequently  the  material  in  a 
sand-and-gravel  pit  's  first  class,  but  the  percentage  of  loam 
is  too  high  and  the  proportion  of  sand  to  gravel  is  not  right — 
requiring  screening  and  washing.  The  device  here  illustrated 
is  recommended  for  this  purpose.  It  consists  of  a  chute 
slanting  at  least  45°.  A  hillside  is  the  best  location;  other- 
wise a  platform  should  be  constructed,  to  accotnmodate  teams. 
The  bottom  of  the  chute  slants  to  one  side;  this  and  a  board 
nailed  across  the  chute  at  the  lower  end  deflect  the  sand  to 
one  side  and  keep  it  out  of  the  way  of  the  gravel,  which 
comes  straight  down  the  chute.  A  fine  screen  placed  about 
12  in.  below  the  top  of  the  chute  separates  the  gravel  from 
the  sand,  while  a  pipe  drilled  with  a  row  of  small  holes, 
staggered,  delivers  water  that  washes  the  loam  from  the  sand 
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CONVENIENT  DEVICE  FOR  WASHING  AND  SCREENING 
SAND  AND  GRAVEL 

and  helps  in  the  screening.  One  of  these  devices  was  used 
with  success  on  a  large  concrete  job  of  which  the  writer  had 
charge.  Material  containing  20%  loam  was  passed  over,  com- 
ing out  with  less  than  2';;.  The  device  should  be  located  at 
the  mixer,  and  plenty  of  water  should  be  forced  through  the 
pipe.  Two  men  can  easily  keep  a  1-yd.  mixer  supplied. — 
G.  M.  Gilkison,  212  Highland  St.,  Syracuse,  N    Y 

Large  Girders  in  San  Franei.sco  Theater — The  two  plate 
girders  shown  in  the  view  are  8i  x  SS  ft.,  weigh  35  tons,  were 
fabricated  in  one  piece  and  are  said  to  be  the  largest  assem- 
bled girders  ever  used  on  a  building  on  the  Pacific  Coast. 
They  support  the  balcony  of  the  California  Theater,  in  San 
Francisco,  and  were  lifted  36J  ft.  in  12  min.  by  two  wooden 
guy  derricks  of  special  design.  The  derricks  are  made  of 
24  x  24-in.  Oregon  fir  and  have  90-ft.  masts  and  S5-ft.  booms. 
Both  masts  were  anchored  by  ten  l|-in.  cables  to  concrete 
piers.      Two   cast-steel    dogs,    each    weighing   250    lb.    and    fas- 


TWO  35-TON  GIRDERS  HANDLED  BY  SPECIAL  DERRICKS. 
IN   SAN   FRANCISCO 

tened  to  seven  1-in.  steel  cables,  composed  of  eight  strands 
of  19  wires  each,  were  used  to  clamp  and  lift  the  girders  and 
hold  them  in  position  until  fastened  to  the  14  x  14-in.  columns 
by  means  of  drift  pins,  which  latter  were  speedily  replaced 
by  i-in.  rivets — 78  on  each  end.  The  girders  were  fabricated 
by  Jones  &  Laughlin,  Pittsburgh,  and  were  erected  by  the 
Dean  Construction  Co.  under  the  supervision  of  J.  J.  Rosen- 
thal, safety  engineer.  Industrial  Accident  Commission  of 
California. 

'  Careless  Use  of  Small  Electric  Devices  such  as  pressing  or 
curling  irons,  toasters,  electric  pads,  plate  warmers  and 
sterilizers  has  grown  to  sufficiently  serious  proportions  to 
warrant  the  publication  of  a  bulletin  by  the  National  Board  o' 
Fire  Underwriters,  76  William  St,.  New  York  City.  Fires 
resulting  from  this  form  of  carelessness  are  usually  small,  but 
the  aggregate  loss  is  large.  The  actuarial  bureau  of  the 
board  reports  100  such  fires  out  of  a  total  of  2000  losses  in 
the  day's  report,  and  estimates  that  small  electrical  devices 
are  causing  30,000  fires  in  the  coui*se  of  a  year.  Such  fires  are 
preventable. 

Protecting  a  Clay  Drill-Forge  from  damage  resulting  from 
dragging  the  bits  in  and  out  of  the  fire  is  done  in  the  steel- 
sharpening  shop  of  the  Wisconsin  Zinc  Co.,  Platteville,  Wis., 
by  bolting  1-in.  steel  plates  to  the  flange  of  the  forge  body, 
as  shown  in  the  sketch.  The  forge  is  of  the  oil-burning  type 
made  by  the  Denver  Fire  Clay  Co.,  and  has  capacity  for  nine 
bits.  According  to  J.  E.  O'Rourke — whose  drill-sharpening 
article  won  a  first  prize  in  the  recent  "Engineering  News" 
Contest — these  plates  protect  the  fireclay  lining  of  the  forge 
from  damage. 
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Rendering  Service  to  the  Entire 
Engineering  Profession 

The  consolidation  of  the  Hill  Publishing  Co.  and  the 
McGraw  Publishing  Co.,  announced  in  Engineering  News 
of  Mar.  1,  is  an  event  of  such  importance  and  interest 
to  the  whole  engineering  fraternity  that  some  comment 
upon  it,  and  upon  the  process  of  evolution  in  the  publish- 
ing business  which  has  brought  it  about,  is  appropriate  in 
this  place. 

In  the  consolidations  which  have  gone  on  in  manu- 
facturing and  commercial  industries  during  the  past 
twenty  years,  the  governing  motives  as  a  rule  have  been 
the  desire  to  eliminate  competition  with  its  attendant 
wastes,  and,  by  capitalizing  earning  power,  to  sell  proper- 
ties to  the  public  at  a  large  profit. 

Consolidation  in  the  technical  publishing  field  has 
come  about  through  quite  other  causes.  First  among 
the  influences  which  have  tended  to  bring  about  con- 
solidation have  been  printing  office  conditions.  It  can 
readily  be  understood  that  a  single  weekly  journal  can- 
not run  its  o^vn  printing  office  economically,  for  a  plant 
and  working  force  big  enough  to  handle  a  weekly  issue 
promptly  on  press  days  would  be  idle  most  of  the  week, 
except  as  it  might  enter  the  general  competition  for  job 
printing  to  keep  itself  employed.  In  order  that  a  pub- 
lisher may  conduct  his  own  printing  office — and  there 
are  many  advantages  in  having  full  control  of  the  print- 
ing operations — he  is  almost  forced  to  issue  a  number 
of  journals  rather  than  one,  in  order  to  keep  his  printing- 
costs  on  a  reasonable  level. 

Again,  what  are  generally  termed  overhead  expenses 
may  obviously  be  made  less  in  a  large  organization  than 
in  a  small  concern  issuing  only  a  single  publication.  The 
advantages  in  capital,  in  security  of  investment,  and  in 
prestige  are  also  all  on  the  side  of  the  large  organization. 

While  .these  and  similar  considerations  sufficiently 
explain  the  causes  which  have  led  to  various  publishing- 
consolidations  during  the  past  dozen  years,  what  is  of 
most  interest  to  the  reader  of  engineering  journals  is  the 
effect  on  the  quality  of  service  rendered. 

If  consolidation  meant — as  it  has  sometimes  meant  in 
commercial  circles — that  the  public  would  be  obliged  to 
pay  higher  prices  for  goods  or  would  receive  poorer  service, 
there  would  be  good  ground  for  protest.  But  in  th'3 
publishing  business  more  than  in  any  other,  the  item  of 
Good  Will  is  not  a  mere  generality  of  the  accounting 
department  but  an  actual  asset,  on  which,  in  fact,  the 
value  of  all  the  other  assets  depend.  Any  publishing 
enterprise  which  does  not  exert  itself  to  render  such  a 
service  to  its  subscribers  and  advertisers  that  it  can  retain 
their  Good  Will  is  headed  for  bankruptcy,  no  matter  how 
large  its  capital  or  how  distinguished  its  history. 

Merely  as  a  matter  of  sound  business  policy,  in  this 
as  in  any  other  consolidation  of  publishing  interests, 
the  management  is  bound  to  see  that  the  new  organization 
maintains  at  least  the  record  of  the  old  in  service  to 
its  patrons.     But  the  matter  does  not  stop  here.     Those 


responsible  for  creating  the  .McCi raw-Hill  I'ublishing  Co., 
Inc.,  have  behind  them  a  long  record  of  high  achievement 
as  publishers  of  the  best  in  engineering  journals.  Their 
standards  have  not  been  the  standards  oi'  the  old-time 
trade  journal,  which  was  run  as  a  purely  commercial 
enterprise.  They  have  aimed  to  make  their  journals 
leaders  in  their  respective  fields  in  promoting  good  prac- 
tice and  equitable  dealing.     That  is  still  their  aim. 

It  is  a  fact  worth  record  that  Mr.  Hill,  the  founder 
of  the  Hill  Publishing  Co.,  began  his  work  in  technical 
journalism  as  an  editor  and  continued  in  editorial  work 
for  many  years  before  going  over  to  the  business  side. 
Mr.  McGraw,  the  founder  of  the  McGraw  Publishing  Co., 
began,  at  the  very  bottom  in  technical  journalism  and 
built  up  his  journals  with  keen  attention  always  to  the 
character  of  editorial  service  rendered.  Mr.  E.  J. 
Mehven,  on  whom  as  Vice-President  and  General  Manager 
rests  the  conduct  of  the  consolidated  company,  k  a  civil 
engineer  by  profession,  and  in  his  years  of  successful 
work  as  Editor  of  the  Engineering  Record  has  demon- 
strated to  a  wide  circle  of  engineers,  not  only  his  ability 
in  the  conduct  of  a  great  technical  journal,  but  also 
his  high  ideals  as  to  the  position  of  leadership  which 
technical  journals  should  occupy. 

The  journals  which  the  McGraw-Hill  Co.  publish  cover 
the  fields  of  Civil,  Mining,  Mechanical,  Electrical,  and 
Chemical  Engineering.  It  is  difficult  to  overestimate  the 
value  of  the  service  which  this  group  of  journals  is 
capable  of  rendering  to  the  engineering  profession. 

m 
A  Problem  That  Is  Always  with  Us 

Building  a  permanent  and  unyielding  foundation  is 
something  of  an  unsolved  problem.  The  engineer's  in- 
creasing skill  in  design  ever  improves  the  superstructure, 
just  as  the  architect's  planning-  develops  ever  new  styles 
of  buildings.  Both  engineer  and  architect  base  their 
planning  on  the  premise  that  a  rigid  and  stable  sub- 
structure will  be  had,  to  carry  their  superstructure.  Their 
assumption  often  is  belied  by  the  results,  and  the  point 
of  the  uintter  is  that  this  is  just  as  often  the  case  today 
as  in  th?  times  of  the  medieval  constructors. 

"Every  first-class  abutment  that  is  a  few  3'ears  old  has 
some  cracks,"  an  engineer  recently  said  in  public  discus- 
sion. He  was  making  a  gentle  charge  agaiiist  foundation 
practice  fully  as  much  as  a9:ain^t  our  limited  knowledge 
of  retaining- wall  m.-chanics.  Foundations  settle,  it  is 
universally  observed.  But  nobody  has  di3C0vered,  nobody 
has  in^•estigated,  the  factors  determining  this  settlement. 
"\Alien  and  where  we  are  to  look  for  a  settlement  of  ^  in., 
when  and  where  for  a  settlement  of  2  in.  or  of  14  in.,  and 
how  soon  these  settlements  will  develop — such  questions 
have  not  yet  been  explored. 

We  know  roughly  that  all. soils  are  compressible  and 
slightly  elastic.  We  know  that  some  soils  show  very 
marked  viscous  flow,  and  we  suspect  that  all  soils  have 
plasticity  in  some  degree,  at  least.  Whether  loading  and 
the  lapse  of  time  will  change  a  viscous  soil  to  normal  soil. 
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wo  do  not  (K'diiiti'ly  know.  Wlion  ])ilo  foundntioiis  in  llic 
river  silt  iit  New  York  '^o  down  ."!  oi-  I  I't.  in  llic  (■()iirs(> 
of  a  coiiitlc  of  yoars,  we  arc  not  al)K'  to  (v\|)lain  tlic  plu' 
iionii'iion  nor  can  \vc  predict  it,  except  from  identical  ex- 
perience in  the  identical  soil.  Wlien  the  piles  of  a  hridiic 
tonndation  are  |)ushed  ovei'  hy  How  of  near-by  (ill,  as  oc- 
cuii'ed  last  seasi)n  at  I5altiniore,  the  condition  a,ii,ain  is 
one  in  which  it  is  hard  to  predict,  and  liaid  to  provide 
a  certain  cure.  But  the  lari;er  prohlcMU,  because  more 
coninionplace,  is  that  |)resente(l  l)y  ordinary  «;-ood  earth, 
as  to  whose  load-carrying  j)ower  and  liability  to  settlonienl 
we  have  practically  no  ligures— little  more  than  some 
crude  notions,  enough  to  make  structures  safely  stable, 
but  not  enough  to  keep  them  Tree  from  cracks. 

Wo  are  in  a  sense  at  the  threshold  of  development  in 
this  held  of  soil  and  i'oundation  studies.  What  beginnings 
have  been  made  are  not  promising;  or,  to  state  the  i'act 
more  fairly,  they  have  not  yet  shown  a  path  by  which  the 
field  can  be  explored.  The  mere  i'act,  however,  that  sui)er- 
structurc  knowledge  has  far  outstripped  substructure 
knowledge  makes  it  certain  that  study  must  turn  in  tiie 
direction  of  the  latter. 

It  is  a  satisfaction  to  contemplate  the  fact  that  engi- 
neering skill  in  constructing  foundations  has  made  great 
advances  in  the  last  quarter-century.  This  in  itself  gives 
some  promise  that  wt>  need  not  despair  of  mastering  foun- 
dation soils.  But  for  the  present,  earth  foundations  are 
a  problem  that  is  always  with  us. 

Railway  Traffic  Congestion  and 
Terminal  Improvements 

For  fully  a  year  now,  there  has  been  congestion  in 
railway  transportation  over  a  considerable  part  of  the 
United  States.  In  previous  years  wdien  railway  conges- 
tion has  occurred,  the  trouble  has  usually  been  diagnosed 
as  "car  shortage,"  railway  officers  themselves  have  been 
slow  to  understand  that  "car  shortage"  is  often  a  symptom 
rather  than  a  disease. 

In  the  railway  blockade  of  1916-17,  however,  the 
■public  as  well  as  the  railway  officials  has  learned  that 
the  inability  of  a  shipper  to  secure  cars  may  be  due  to 
much  deeper  causes  than  failure  of  the  railway  company 
to  own  as  many  cars  as  its  business  demands.  In  fact 
the  present  railway  congestion  has  been  a  remarkable 
object  lesson,  showing  how  obstruction  at  one  point  in 
the  country's  transportation  system  can  cause  congestion 
extending  for  thousands  of  miles. 

The  flow  of  freight  traffic  over  the  railway  system  of 
the  continent  is  closely  analogous  to  the  flow  of  a  liquid 
in  a  network  of  pipes,  like  that  supplying  a  great  city 
with  water.  If  the  flow  is  interrupted  at  any  point, 
the  current  becomes  stagnant  for  a  long  distance  back 
from  the  point  where  the  obstruction  is  placed.  Delay 
in  unloading  freight  at  Atlantic  seaports  nas  kept  cars 
tied  up  which  should  have  been  immediately  released  for 
the  return  journey;  has  filled  yards  and  sidings;  has 
made  necessary  the  establishment  of  embargoes  extending 
to  the  origin  of  freight  in  the  far  West  in  order  to  prevent 
entire  stoppage  of  traffic ;  has  interfered  with  the  delivery 
of  food,  fuel,  and  manufactured  products  to  hundreds 
of  cities  and  towns;  has  caused  hundreds  of  industries 
to  run  on  part  time,  even  though  their  goods  were  in 
urgent  demand  by  consumers ;  and  has  sent  retail  prices 
v>f  food  products  soaring  in  many  cities. 


I  low  many  millions  of  dollars  of  losses  have  been 
(!Mise(|  by  I  lie  lailway  congestion  of  the  i)ast  yeai'  it  would 
be  diiricnll  lo  (onjecture;  but  the  |)ublic  has  certainly 
bad  a  reniai'kable  lesson  as  to  the  truth  of  the  oft-repeated 
warning  (hat  ample  railway  facilities  ai'c  even  more  neces- 
sary to  ]))'ospei'ity  (ban  low  railway  rates. 

II  is  without  doubt  the  congestion  of  the  past  year 
thai  has  led  to  the  j)resent  agitation  in  many  cities  for 
the  improvement  of  railway  terminal  facilities.  This 
agitation  comes  not  t'l'oni  railway  officials  but  from  lead- 
ing conunercial  interests.  I'articularly  lujtable  is  the 
agitation  for  the  cojistruction  of  municipal  belt  line 
railways  and  their  operation  on  a  j)Ian  similar  to  that 
adopted  on  the  New  Orleans  Belt  Ky.,  whereby  all  rail- 
ways alike  have  equal  use  of  the  system.  At  Boston 
recently  mei  -rs  of  the  (Commission  on  the  high  cost  of 
living  declared  that  the  New  Orleans  belt  line  plan  ought 
to  be  adopted  by  Boston  and  that  opposition  of  the 
municipal  authorities  to  plans  of  the  New  Haven  to 
enlarge  its  terminals  must  cease. 

At  Philadel])hia,  Director  George  S.  Webster  of  the 
De])artment  of  Docks  recently  returned  from  an  inspec- 
tion of  the  New  Orleans  belt  line  and  is  making  plans 
for  the  development  of  Philadelphia's  present  belt  line 
railway  so  that  it  may  be  equally  important  and  efficient. 
At  Cincinnati  a  question  of  leading  jjublic  interest  is 
whether  the  Trustees  of  the  Cincinnati  Southern  Ey., 
which  was  built  and  is  owned  by  the  city,  shall  take 
the  lead  in  building  extensive  freight  and  passenger 
terminals.  At  Baltimore,  the  Pennsylvania  E.R.  has 
renewed  its  negotiations  with  the  city  for  municipal 
legislation  that  will  enable  it  to  spend  some  $15,000,000 
to  increase  the  capacity  of  its  lines  through  the  city  and 
its  freight  terminals.  At  New  York,  where  conges- 
tion has  been  worse  than  at  any  other  point  in  the 
country,  discussion  is  still  proceeding  over  the  long 
delayed  project  of  the  New  York  Central  to  spend  some 
$50,000,000  in  enlarging  its  freight  terminals.  Leading 
engineers  are  interested,  also,  in  the  project  for  devel- 
oping the  traffic  facilities  of  the  entire  Port  of  New  York, 
on  the  New  Jersey  side  of  the  river  as  well  as  the  New 
York  side  and  establishing  a  Port  Commission  to  have 
charge  of  the  entire  work. 

What  is  going  on  in  the  cities  above  mentioned  is 
typical  of  the  agitation  which  is  going  on  in  many  other 
cities.  The  rebuilding  and  enlargement  of  railway  traffic 
terminals  promises  to  be  as  important  a  field  of  engineer- 
ing work  for  the  next  decade  as  was  the  building  of  main 
line  railways  a  generaticn  ago. 


The  Federal  Flood-Control  Law 

The  Flood-Control  bill  passed  in  the  closing  hours 
of  the  last  Congress  establishes  a  new  policy  in  river 
regulation  for  the  Federal  Government.  Heretofore,  all 
the  work  done  by  the  Government  on  river  and  harbor 
improvement  has  been  ostensibly  for  the  improvement  of 
navigation  facilities.  While  the  Government  has  expended 
millions  of  dollars  on  bank  revetment  works  and  levees 
along  the  lower  Mississippi,  it  has  been  justified  on  the 
theory  that  both  the  bank-protection  work  and  the  levees 
were  for  the  purpose  of  maintaining  the  navigable 
channel. 

By  the  new  law  the  Government  definitely  assumes  re- 
sponsibility for  the  control  of  floods  in  the  Mississippi  and 
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Sacramento  Rivers.  It  makes,  however,  no  appropriation 
for  this  woriv.  That  is  left  to  future  Congresses.  The 
law  directs  the  Secretary  of  War  to  carry  on  continuously, 
by  hired  labor  or  otherwise,  the  plans  of  the  Mississippi 
River  Commission  for  controlling  the  floods  of  the  Missis- 
sippi and  continuing  its  improvement  from  the  Head  of 
the  Passes  to  the  mouth  of  the  Ohio  River,  "to  be  paid 
for  as  appropriations  may  from  time  to  time  be  made  by 
law.'*  It  is  also  specified  that  expenditures  arc  not  to 
exceed  $10,000,000  in  any  one  fiscal  year  nor  $45,000,000 
in  the  aggregate. 

Since  the  present  law  carries  no  appropriation,  it  is 
difficult  to  see  how  the  work  could  be  carried  on  by  hired 
labor  until  appropriations  arc  made  by  a  later  Congress. 
It  would  be  possible  jKu-haps  to  let  contracts  for  the  work, 
the  contractor  taking  the  risk  that  the  next  Congress  will 
make  the  necessary  appropriations  to  pay  for  his  work, 
failing  Avhich  he  would  have  to  resort  to  the  Court  of 
Claims. 

The  question  as  to  what  action  can  be  taken  under 
the  law  is  complicated  also  by  the  failure  of  the  Ri\er 
and  Harbor  ap])ropriation  bill  to  pass.  This  bill  carried 
an  allotment  of  $6,000,000  for  the  work  of  the  Mississippi 
River  Commission,  including  the  building  and  protection 
of  levees.  If  the  commission  had  had  this  large  fund 
available,  it  might  have  gone  ahead  making  surveys,  esti- 
mates, etc.,  preparatory  to  letting  contracts  for  levee 
construction  under  the  Flood  Control  law.  Of  course, 
this  work  Avould  naturally  be  postponed  anyway  until 
after  the  season  of  spring  high  water  is  over.  By  that 
time  the  new  Congress,  if  it  is  called,  may  enact  a  new 
river  and  harbor  bill  or  make  appropriations  under  the 
Flood  Control  law. 

Still  another  complication  with  the  Flood  Control  law 
is  that  the  Mississip})i  River  Commission  is  required  to 
assess  upon  the  "local  interests  protected"  (which  doubt- 
less means  the  levee  districts),  such  a  contribution  as  the 
commission  shall  determine  to  bo  just  and  equitable,  but 
which  shall  be  not  less  than  one-half  the  Federal  allot- 
ment for  the  work.  This  means  a  delay  until  these 
assessments  can  be  made  upon  tlie  levee  districts,  and 
the  districts  can  make  arrangements  to  float  bonds  to  raise 
the  necessary  funds. 

Similar  restrictions  govern  the  flood-control  work  on 
the  Sacramento  River,  excei)t  that  on  that  river  the  State 
of  California  is  required  to  contribute  a  sum  equal  to 
that  allotted  by  the  commission  from  the  Federal  ap- 
propriation. 

The  third  section  of  the  new  law  was  apparently  in- 
tended by  its  framer  to  make  possible  surveys  for  flood- 
control  work  by  the  Federal  Government  on  other  rivers 
than  the  Mississi])pi  and  Sacramento,  in  the  same  way 
that  surveys  are  nuule  for  river  and  harbor  improvements. 
As  passed,  hoAvever,  the  law  does  nothing  more  than  lay 
down  a  general  policy;  it  names  no  rivers  on  which 
surveys  are  to  be  made  and  makes  no  appropriation  for 
such  surveys.  It  is  of  interest  to  note,  however,  that 
the  law  does  si)ecify  that,  when  such  surveys  are  made 
(])resumably  in  accordance  with  acts  and  appropriations 
made  by  future  Congresses),  the  survey  and  report  must 
give  data  on  "the  possi])le  economical  development  and 
iitilization  of  water  ])ower  and  such  other  uses  as  may 
properly  be  related  to  the  ])ro]'ect." 

It  is  of  course  true  that  the  acts  of  one  Congress  are 
not  binding  upon  its  successors.     The  Sixty-Fifth  Con- 


gress, with  its  very  dift'erent  political  complexion,  may 
possibly  do  notiiing  whatever  toward  carrying  out  the 
policy  laid  down  in  the  Flood-Control  bill.  On  the  other 
hand  there  is  a  growing  public  sentiment  that  the  Federal 
Government  should  take  the  lead  in  carrying  out  large 
national  engineering  works  and  in  regulating  such  a 
great  interstate  stream  as  the  Mississippi.  The  flood- 
control  M^ork  laid  down  in  the  new  law  may  mark  the 
beginning  of  a  new  era  in  Government  work  on  river 
regulation. 

At  any  rate  it  puts  official  ban  upon  the  pleasant  fic- 
tion of  so  many  years  standing  that  all  work  on  navigable 
rivers  is  a  Federal  responsibility  under  the  broad  inter- 
state connnerce  clause  of  the  constitution.  A  proper  dis- 
tinction between  navigation  and  regulation  is  at  last 
recognized  by  Congress. 

Engineers  Should  Fight  Untrue  "Costs" 

There  is  a  vast  deal  of  untrue  cost  reporting  in  this 
day  and  generation.  By  untrue  we  mean  simply  in- 
correct, whatever  the  underlying  cause  or  motive.  Much 
of  this  untruthfulness  is  due  to  unintentional  incom- 
pleteness through  ignorance,  blundering  or  laziness,  but 
some  is  deliberately  designed  to  deceive.  Engineers,  who 
value  their  reputation  for  scientific  accuracy  and  for 
professional  honesty,  should  fight  untrue  cost  reporting, 
regardless  of  its  origin  or  object. 

Flagrant  examples  of  untrue  coht  reporting  are  apt 
to  be  found  after  changes  from  private  to  municipal 
ownership  of  water- works  and  other  public  utilities.  In 
such  case  it  is  very  common  for  cities  to  claim  profits 
under  municipal  ownership,  sometimes  after  considerable 
reductions  in  rates,  when  the  fact  is  that  inadequate 
allowance,  and  in  extreme  cases  no  allowance  at  all,  has 
been  made  for  capital  charges.  Similarly,  cities  changing 
from  street  cleaning  or  garbage  disposal  by  contract, 
will  compare  contract  prices  with  Ihe  "cost"  of  the 
municipal  service,  and  make  absolutely  no  allowance  for 
interest  and  depreciation  on  plant  and  equipment.  An 
example  of  this  occurred  in  the  first  statement  of  the 
results  of  the  operation  of  the  Cleveland  garbage- 
reduction  works  under  municipal  ownership,  although  a 
footnote  naively  gave  warning  to  the  wary  that  interest 
on  bonds  was  not  included  because  it  was  taken  care  of 
by  another  city  department.  Later  reports,  it  is  only 
fair  to  say,  included  an  allowance  for  all  ca]ntal  charges. 

Engineers  can  appreciate  the  obligation  of  cities  to 
include  capital  charges  whenever  comparing  public  with 
private  ownership  of  utilities,  or  results  under  contract 
construction  of  sewers  or  pavements  or  contract  service 
in  street  cleaning,  garbage  collection  and  disposal  with 
force-account  results.  The  average  city  official,  however, 
seems  unable  or  unwilling  to  take  all  the  elements  of  cost 
into  account  when  he  is  reporting  the  cost  of  almost  any 
service  rendered  by  a  city.  What  city  accounts,  to  go 
into  quite  another  field  than  any  of  those  mentioned, 
inchide  in  the  statement  of  cost  of  the  public  schools 
the  interest  charges  and  depreciation  on  the  investment 
in  school  buildings? 

Since  the  engineer  can  and  does  appreciate  all  the 
elements  of  cost  far  better  than  the  average  city  official 
or  citizen  he  should  take  pains  to  see,  each  in  his  own 
city  or  state,  that  true  and  full  costs  are  reported  instead 
of  dishonest  or  ]i;irti<il  costs. 
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Letters  to  the  Editor 

niiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiniiitiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiniiiiiiiniiiiiiiiiiiiiiiiiiiinii 


"Rocmac"  as  a  Pavement  Foundation 

Sir — Our  attention  has  been  directed  lo  a  note  that  ap- 
peared in  "Eng:inoorins  News,"  Jan.  IS,  p  116,  quotlnp  from 
a  paper  read  by  George  C  Warren,  president  of  Warren 
Brothers  Co.,  Boston,  Mass.,  at  the  meeting  of  the  engineorinR 
section  of  the  American  Association  for  the  Advancement  of 
Science,  on  Dec.  28,  1916.  Mr.  Warren  stated  that  as  the 
result  of  consideraWe  investigation  his  company  has  found 
that  a  "Hocmac"  foundation  is  entirely  satisfactory  for  use 
under  bituminous  wearing-  suifaces.  He  stated  further  that 
his  company  has  successfully  laid  appro.ximately  10,000  sq.yd. 
of  wearing  surface  over  a  foundation  made  of  silicate  of  soda 
and  crushed  stone;  and  he  has  found  that  the  silicate  of  soda 
or  "Rocmac"  concrete  has  greater  resiliency  and  less  rigidity 
than  portland-cement  concrete  and  apparently  materially 
lessens,  if  it  does  not  entirely  overcome,  the  cracking  troubles 
of  portland-cement  foundations. 

In  connection  with  this  extract  from  his  paper,  the  editor 
comments  on  the  solubility  of  silicate  of  soda  in  water.  He 
also  comments  on  the  fact  that  silicate  has  been  used  to  some 
extent  in  road  pavements  under  the  trade  name  "Rocmac," 
which  is  a  mixture  containing  sugar,  powdered  limestone  and 
other  ingredients. 

In  making  this  comment  we  fear  that  the  editor  has  un- 
intentionally made  a  statement  that  may  give  a  wrong  im- 
pression. In  the  first  place,  silicate  of  soda,  while  soluble  in 
water,  is  dissolved  with  difficulty.  Silicate  is  produced  by 
melting  sand  and  soda  ash  in  a  furnace  similar  to  that  used 
in  the  manufacture  of  window  glass.  The  first  stage  is  com- 
plete when  the  glass  is  drawn  from  the  furnace  and  allowed 
to  cool.  To  put  this  in  solution  form  requires  the  use  of  quite 
an  elaborate  apparatus,  and  the  glass  is  dissolved  at  a  high 
temperature  to  whatever  density  of  solution  is  required.  On 
exposure  to  the  air  this  solution  parts  with  water  by  evap- 
oration, and  the  silicate  becomes  very  hard  and  very  difficult 
to  dissolve  again  under  ordinary  conditions.  The  foregoing 
is  mentioned  only  parenthetically. 

In  the  manufacture  of  silicate  of  soda  a  number  of  differ- 
ent grades  are  made,  the  quality  being  determined  by  the  use 
to  which  It  is  to  be  put.  After  long  experiment  a  special  grade 
has  been  prepared  for  use  in  road  building,  and  to  this  has 
been  given  the  trade-mark  name  "Rocmac."  In  using  it, 
"Rocmac"  solution  is  combined  with  fine-ground  limestone 
(carbonate  of  lime)  and  crushed  stone.  There  is  a  series  of 
chemical  reactions  which  follow  the  combination,  resulting  in 
the  formation  of  an  insoluble  cement,  or  matrix,  that  holds 
the  crushed-stone  aggregate  securely   in   place. 

We  feel  quite  sure  that  your  readers  will  be  interested  in 
this  statement  as  a  matter  of  information  in  regard  to 
"Rocmac"  roads.  Sugar  is  not  used  in  the  combination  at 
all,  although  patents  have  been  taken  out  covering  the  theory 
of  using  sugar  in  the  mixture. 

WILLIAM  TOWNSLEY, 
General  Manager,  the  Rocmac  Co. 

Cleveland,  Ohio,  Feb.   20,  1917. 

[In  the  paper  referred  to,  Mr.  Warren  did  not  mention 
"Rocmac"  by  name,  and  the  reader  had  no  reason  for  conclud- 
ing that  the  silicate  of  soda  concrete  to  which  Mr.  Warren 
referred  was  identical  with  "Rocmac'  The  definition  of 
"Rocmac"  given  in  the  note  under  discussion  is  taken  from  a 
statement  in  the  authoritative  1916  "Good  Roads  Year  Book," 
p.  3>i4. — Editor.] 
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More  Light  on  Boston  High-Pressure 

Fire-Service  Controversy 

Sir — Our  attention  has  been  called  to  the  letter  of  the 
commissioner  of  public  works,  E.  F.  Murphy,  of  Boston.  Mass., 
in  "Engineering  News  "  Feb.  22,  in  which  l-.e  takes  exception 
to  statements  concerning  the  high-pressure  fire  service  in  that 
city,  which  appeared  in  "Engineering  News"  of  Jan.  11,  in 
comment  on  a  report  by  the  National  Board  of  Fire  Under- 
writers. 

You  have  adequately  disposed  of  Mr  Murphy's  statement 
as  to  the  17  discharged  employees  except  that  you  might  well 
have    quoted    further    from    the    findings    of    the   judge    of   the 


Dorchester  Municipal  Court:  "I  find  that  the  underlying  motive 
lOi  the  change  was  purely  political,  with  the  primary  object 
of  getting  rid  of  these  petitioners  and  other  obnoxious 
employees     .     .     ." 

As  Is  probably  known  to  many  of  your  readers,  the  "engi- 
neering Inspector"  mentioned  in  Mr.  Murphy's  letter  is  Clar- 
ence Goldsmith,  whose  qualifications  include  a  degree  from 
the  Massachusetts  Institute  of  Technology  and  membership 
in  the  three  leading  American  engineering  societies,  civil, 
mechanical  and  electrical. 

The  position  of  engineer  in  charge  of  the  high-pressure 
fire-service  system  was  at  no  time  sought  by  Mr.  Goldsmith, 
nor  for  him  by  the  National  Board.  In  August,  1911,  the  then 
mayor  of  Boston  approved  his  appointment  upon  recommenda- 
tion of  the  then  commissioner  of  public  works,  who  had 
previously  ascertained,  largely  by  personal  observation  dur- 
ing a  three  months'  study  of  conditions  in  Boston  by  National 
Board  engineers,  the  qualifications  of  the  appointee  and  his 
willingness  to  accept  the  situation.  During  the  2J  years  fol- 
lowing August,  1911,  plans  and  specifications  were  perfected 
and  much  development  and  experimental  work  accomplished. 
At  the  time  the  first  contract  for  pipe  laying  was  about  to  be 
let,  early  in  March,  1914,  the  present  mayor  refused  to  approve 
the  certification  necessary  for  Mr.  Goldsmith's  further  em- 
ployment. 

The  pipe-laying  contract  was  let,  and  on  June  5,  1914,  the 
then  commissioner  of  public  works,  with  the  approval  of  the 
present  mayor,  again  sought  the  services  of  Mr.  Goldsmith, 
who  consented  to  return  only  with  the  understanding  that  he 
should  be  retained  until  the  completion  of  the  system  and 
that  work  should  be  pushed  rapidly.  The  position  entailed 
long  hours  and  much  responsibility  and  could  not,  under  the 
conditions  then  prevailing,  be  considered  as  congenial  or  de- 
sirable, nor  did  it  afford  any  greater  salary  than  Mr.  Gold- 
smith had  been   receiving. 

The  work  performed  under  the  pipe-laying  contract  failed 
in  many  instances  to  meet  the  specifications,  and  in  January, 
191.5,  the  engineer  in  charge  sent  a  letter  to  the  commissioner 
of  public  works,  setting  forth  in  detail  the  deficiencies  in  the 
work;  a  copy  of  this  letter  was  filed  with  the  Finance  Com- 
mission of  the  City  of  Boston.  Notwithstanding  the  advice 
contained  in  this  letter,  that  no  further  work  of  this  Inferior 
nature  be  allowed,  the  same  class  of  work  was  continued 
during  the  succeeding  season.  However,  the  engineer  in 
charge  refused  (except  in'  one  instance)  to  approve  any  of 
the  monthly  estimates  for  payment  on  this  contract.  That 
his  contentions  were  correct  is  proved  by  the  amount  of  work 
his  successor  has  had  to  do  to  make  this  part  of  the  system 
satisfactory. 

The  only  misstatement  of  fact  brought  to  my  attention,  or 
of  which  I  am  aware,  in  our  report  of  December,  1916,  is  that 
an  allowable  leakage  of  4  gal.  per  lin.ft.  of  joint  in  24  hours 
is  about  double  that  allowed  on  any  similar  system.  The 
New  York  specifications  allow  4  gal.  leakage;  but  those  for 
other  similar  systems  allow  considerably  less,  and.  so  far  as 
we  have  been  advised,  it  has  been  possible  to  secure  satisfac- 
tory compliance  with  these  specifications. 

The  statement  to  which  Mr.  Murphy  objects  was  not  made 
the  basis  for  any  criticism  in  our  report,  as  we  did  not  and 
do  not  now  consider  a  maximum  allowable  leakage  of  4  gal. 
per  ft.  of  pipe  joint  high  enough  to  be  particularly  objec- 
tionable. Much  stress  was  laid  on  this  misstatement,  both 
in  Mr.  Murphy's  letter  and  the  public  hearing  to  which  he 
refers,  with  the  evident  intent  to  distract  public  attention  from 
other  and  really  vital  parts  of  our  report. 

GEORGE  W.  BOOTH, 
Chief  Engineer,  National  Board  of  Fire  Underwriters. 

New  York  City,  Mar.   1,  1917. 

w. 

Ne-*v  Curb  and  Step  Forms — The  address  of  the  maker  of 
these  forms,  described  in  "Engineering  News,"  Feb.  15,  p  296, 
was  given  as  Cincinnati,  Ohio.  The  correct  address  is  the 
H.  D.  Cornelius  Co.,  3012  Calvelage  St.,  Indianapolis.   Ind. 

Gates  and  Valves  of  the  Elephant  Butte  Dam  (correction)  — 
The  article  in  "Engineering  News"  of  Feb.  22  stated  that  the 
transition  castings  of  the  penstock  conduits  were  made  by 
the  Eddy  Foundry  Co.,  of  Milwaukee,  Wis.  They  were  made 
by  the  R    M    Eddy  Foundry  Co.,   of  Chicago,   111. 
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Another  Street  Tunnel  To  Be  Built 
in  Los  Angeles 

By  R.  W.  St i; wart* 

The  lon<»--(liscussed  Second  St.  tunnel  through  ''Bunker 
Hill,"  in  Los  Angeles,  Calif.,  has  at  last  heen  definitely 
authorized.  Work  on  it  will  probably  begin  in  two 
months. 

The  extension  of  suitable  a\enues  of  traffic  through 
the  hill  which  bounds  the  older  business  district  on  the 
north  and  west  has  long  been  a  civic  problem  in  Los 
Angeles.  Streets  passing  over  the  hill  to  the  west  have 
grades  of  11%%  or  more.  In  1900  tunnels  were  bored 
at   Third   St.    and   Broadway,   these  being   described   in 


gf|;-bf|--^   f|   y=ff--[^.w^gpfj 


above  the  roadway,  this  making  the  tunnel  28  ft,  in 
height.  To  let  ("lay  St.  pass  over  tlie  tunnel  near  its 
easterly  portal  its  height  is  tapered  down  to  201/^  It. 
in  a  distance  of  G-t  ft,  the  width  at  the  springing  liiH- 
remaining  constant.  Near  the  center  of  ihe  tunnel  will 
be  a  slight  angle.  This  is  due  to  the  necessity  of 
following  the  lines  of  Second  St.,  some  property  owners 
on  the  hill  not  having  been  willing  to  give  easements 
under  their  lots  and  condemnation  procedure  being  slow 
and    unsatisfactory. 

The  tunnel  will  be  lined  throughout  with  white 
enameled  tile  and  well  lighted.  Its  princi))al  structural 
features  are  as  shown  by  accom|)anying  figures. 

The  ]X)rtal  wall  at  the  west  end  will  l)e  set  back  some 
distance   on   the   Ijarrel   of   the   tunnel    and    will    support 
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SOME  DETAILS  OF  SECOND  ST.  TUNNEL  AT  LOS  ANGELES,  CALIF. 
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Engineering  News,  July  18,  1901,  p.  35.  The  grades 
approaching  the  original  Broadway  tunnel  being  objec- 
tionable, it  was  underpinned  in  1915,  one  end  being 
lowered  20  ft.  {Engineering  Neivs,  Mar.  2,  1916,  p. 
41L) 

Since  the  advent  of  the  automobile  the  Third  St.  tun- 
nel has  been  badly  congested,  and  additional  tunnels  have 
been  proposed  for.,;^^rst.  Second,  Fourth  and  Fifth  Sts. 
Two  other  projects  which  received  serious  consideration 
were  (1)  cutting  down  the  entire  hill  west  of  the  business 
district,  and  (2)  opening  a  cut  more  than  one  block 
wide  through  the  hill  which  would  include  First  and 
Second  Sts.  and  all  abutting  property. 

The  last  mentioned  cut,  which  was  only  a  fraction  of 
the  first,  would  have  been  90  ft.  deep,  involved  the 
removal  of  3,741,000  cu.yd.  of  earth  through  well 
populated  surroundings,  and  required  wrecking  the 
buildings  (some  of  which  were  high-class)  which  occu])ied 
a  majority  of  the  lots  over  the  site  of  the  cut. 

Second  St.  tunnel  has  finally  been  selected  as  the  most 
feasible  step  toward  improving  traffic  conditions  west 
from  the  city.  On  Feb.  7,  1917,  the  City  Council  passed 
the  ordinance  ordering  its  construction.  Bids  will  be 
received  on  Mar.  26. 

WoiiK  To  Be  Paid  for  by  Assessment 

The  tunnel  will  be  financed  by  special  assessment  on 
a  large  area  comprising  the  northerly  retail  and  wholesale 
district,  and  residential  territory  westerly  thereof  which 
is  fenced  off  from  the  city  by  the  hill. 

Second  St.  is  60  ft.  wide;  the  tunnel  will  be  50  ft. 
wide  in  the  clear.  The  greater  part  of  its  length  will 
have  a  semicirculai-  ai-ch   with  the  springing  line  3  ft. 

*Engineer  of  Bridges  and  Structures  for  the  City  of  Los 
Angeles,  Calif. 


one  edge  of  a  reinforced-concrete  sidewalk  slab  whose 
other  edge  will  be  supported  by  a  colonnade  flush  with 
the  end  of  the  tunnel.  This  will  avoid  great  increase 
in  foundation  jjressures  at  the  end  due  to  earth  thrust 
against  the  ])ortal.  Both  portals  will  be  faced  with 
artificial  stone. 

A  new  street  detouring  the  easterly  tunnel  portal  on 
its  northerly  side  is  being  opened  to  give  access  to  the 
to])  of  the  hill. 

Damages  will  hiwo  to  l)o  ])aid  to  ])r()perty  owners 
fronting  the  approach  cuts.  The  tunnel  will  cost  about 
$800,000. 

m 
Chicago  Subway  Design  Outlined 

Design  and  construction  of  the  ]iro])osed  sul)ways  at 
Chicago  are  included  in  the  Chicago  Traction  and  Sub- 
way Commission's  comprehensive  report,  which  has 
recently  been  made  public. 

The  State  St.  rapid-transit  subway  is  to  accommodate 
the  elevafed-i'ailway  trains  and  to  form  a  north-and-south 
route  through  the  congesti^d  district  of  the  city.  It  will 
be  about  3  miles  long,  from  18th  St.  to  Chicago  Ave. 
at  Franklin  St.  The  ])rofile  will  follow  that"  of  the 
streets,  except  that  3%  grades  will  be  used  for  the  con- 
necting inclines  at  each  end  and  for  the  approaches  to 
the  tunnel   under   the   river. 

The  level  of  base  of  rail  is  about  IS  ft.  below  the 
street.  This  ])rovides  for  two-level  construction  at  the 
intersections  with  surface-car  subways  and  the  future 
low-level  crosstown  rapid-transit  subways.  The  tunnels 
of  the  Illinois  Tunnel  Co.  have  their  arches  about  33 
ft.  below  the  street,  and  this  determines  the  elevation 
)f  tracks  of  the  two  intersecting  subways  above  the 
tunnel.     Except  for  this  limitation  it  is  stated  that  the 
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(loptli  Irotn  slii'ct  to  liiisc  of  rail  should  hv  iit  IcasI  'i\  fl. 
Tlus  would  simplily  the  rcsloration  of  snhsurracc  struc- 
tures and  rcilurc  (he  noise  I'loni  surfare  traHie.  On  ilie 
other  hand,  (he  shallower  eonsi  I'liel  ion  reduces  the  amouid 
of  excavation   and    re(hices   the   height    of  stairways. 

The  material  eiicounteri'd  is  such  thai  j;real  care  will  l)e 
re(iuired  in  construction  lo  ])rovent  inovenienl  and  exces- 
sive (lraina<i'e  of  adjacent  ground.  As  the  excavation  will 
Ite  Ix'low  the  shallow  types  of  huildinu,-  foundjitions,  such 
l)uildini;s  inu^t  he  underpinned  oi'  the  trench  inclosed  hy 
water-ti^i^'ht  sheetin<;-  lo  sustain  (he  lateral  pr(>ssure  ol'  the 
sa(ura(ed  earth  and  clay.  l-'or  tlu>  low-level  street-car 
subway  the  depdi  of  ti'cncji  would  he  about  -V^  It.,  l)iit 
it  is  belimi'd  (hal  (he  subways  can  be  buiU  without 
damasi'e  to  (he  stree(s  or  buildiiiii-.  I(  is  poiided  out 
that  (he  s\d)s()il  conditions  are  (piite  did'ei'cid  iVoni  those 
in  other  cities  where  sid)ways  have  been  built. 

The  report  states  that  in  the  business  streets  it  is 
proposed  to  carry  on  tlie  siil)way  constniction  1)eneath  a 
deck  of  heavy  plankinu'  that  will  temporarily  form  the 
street  surface.  The  work  would  be  done  in  short  sec- 
tions, so  as  to  avoid  lon^-  stretches  of  ex<'avation.  For  the 
low-level  subway  a  similar  method  is  ))i'o])()sed. 

Sthuctueal  Desigx  ^[ainly  of  Steel 

The  structural  design  includes  steel  columns  and  roof 
beams,  forminu'  bents  s])aced  5  ft.  c.  to  e.,  with  a  rein- 
forced-conerete  floor  and  concrete  jack-arches  between  the 
roof  beams  and  wall  columns.  The  report  states  that  expe- 
rience in  New  York  indicates  this  design  to  be  generally 
preferable  to  a  reinforced-concrete  design,  particularly 
where  the  construction  is  carried  on  under  im})ortant 
business  streets.  It  is  more  conveniently  and  quickly 
erected  and  is  more  economical.  The  design  for  the 
low-level  subways  is  similar,  but  with  heavier  sections  and 
perhaps  with  T-beam  reinforcement  in  the  floor.  A  water- 
proofing membrane  of  woven  fabric  laid  in  pitch  or 
asphalt  is  provided,  but  for  the  low-level  subway  it  may 
be  necessary  to  use  bricks  laid  in  as])halt  nuistic. 

The  stations  are  to  be  450  to  500  ft.  long  (for  10-car 
trains),  with  a  minimum  platform  width  of  13  ft. 
Pas-senger  subways  will  connect  the  platforms.  Electric 
cables  are  to  be  laid  in  ducts  built  into  concrete  benches 
along  the  side  walls,  these  benches  forming  emergency 
footwalks  in  case  of  accident  or  of  trains  being  stalled. 
For  ventilation,  the  subway  will  be  divided  longitudinally 
by  a  curtain  Avail,  so  that  air  will  be  expelled  in  front 
of  a  train  and  drawn  in  behind  it.  Eeconstruction  of 
sewers  will  be  necessary,  but  will  not  be  a  difficult 
problem. 

It  is  proposed  also  to  lay  water  and  gas  mains,  elec- 
tric conduits  and  other  subsurface  structures  in  the 
soil  on  either  side  of  the  subway.  A  special  ditficulty 
occurs  at  street  intersections,  where  galleries  may  be 
required  to  carry  the  utilities  across  or  under  the  subway 
and  where  the  available  space  is  very  shallow.  By  means 
of  small  I-beams  placed  between  the  main  roof  beams 
the  depth  of  cover  may  be  increased  sufficiently  for  cross- 
connections  of  the  smaller  utilities  separated  by  the 
subway. 

The  tracks  between  stations  are  to  be  of  ordinary 
construction,  with  ties  in  stone  ballast.  The  stations 
are  to  have  unballasted  tracks,  with  rails  laid  on  blocks 
set  in  recesses  in  a  concrete  floor.  This  will  provide  for 
cleaning  the  floor  by  flushing  or  sweeping. 


James  H.  McGraw 

lAir  more  than  a  quaiter  of  a  century,  James  TI. 
Mcliraw.  who  now  becomes  (be  I'rcsidenI  of  tlu;  McCJraw- 
II  ill  I'niilishinu  (!o..  Inc.,  has  been  a  prominenl  figure  in 
(he  held  of  technical  journalism. 

In  the  late  'HO's,  three  young  men,  who  had  come  to 
a\'ew  York  City  from  country  towns  only  a  short  time 
))re\ious,  were  associated  in  i)ul)lishing  three  small  jour- 
nals, called  Power,  the  SIrccI  l,'((ilir(ti/  Journal,  and  (he 
JoiiriKil  of  lidilirai/  Ajijilid/iccs.  The  (hree  men  wen- 
Emerson    P.    Harris,    11.    M.    Swetland,   and   James    11. 


"McGraw.  Of  the  three,  Harris  was  the  pioneer  in  estab- 
lishing the  journals  and  he  brought  the  other  two  young, 
men  from  their  homes  in  western  New  York  first  as  em- 
ployees, and  later  (since  the  business  was  at  that  time  too 
Impecunious  and  uncertain  to  stand  much  in  the  way  of 
fixed  salaries)  as  partners.  In  a  short  time  Mr.  Harris 
sold  his  interest  to  the  other  two  men  and  a  separation 
occurred.  ^Ir.  Swetland  took  the  journal  Power,  built  it 
up  to  a  commandino-  position  and  sold  it  in  1902  to  the 
Hill  Publishing  Co.  Mr.  ]\IcGraw  retained  the  other  two 
journals.  His  choice  was  fortunate,  for  the  street  rail- 
way business  was  just  beginning  to  be  revolutionized  by 
the  introduction  of  electricity.  To  the  engineers  who 
swarmed  into  the  street  raihvay  business  when  the  horse 
car  era  ended,  the  Street  Railway  Journal  was  a  neces- 
sary aid. 

The  prosperity  of  the  publication  gave  its  owner  the 
means  to  extend  his  enterprise  into  broader  fields.     His 
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acquaintniice  with  the  olectrical  field  throujjh  street  rail- 
way work  naturally  led  to  his  interest  in  electrical  ])uh- 
lications.  Here  there  prevailed  during  the  ''90's  severe 
competition,  and  bitter  personal  rivalries  as  well.  In  1896 
^Ir.  McGraw  bought  a  journal  called  Electrical  Industries, 
which  he  renamed  the  American  Electrician  :  three  years 
later  he  purchased  the  Electrical  World  and  the  Electrical 
Engineer,  and  consolidated  the  ihrco  papers  as  the  Elec- 
trical World. 

In  1902  he  purchased  i'lom  Henry  C.  Meyer  the  Engi- 
neering  Record  and  about  the  same  time  began  the  publi- 
cation of  a  journal  devoted  to  electro-chemistry,  which 
since  1915  has  been  issued  under  the  title  Metallurgical 
and  Chemical  Engineering  as  a  semi-monthly.  A  year 
ago  the  widening  interest  in  the  electrical  field  made 
advisable  a  division  of  interests.  A  journal,  Electrical 
Merchandising,  was  established  on  the  foundation  of  a 
small  independent  journal  in  that  field  which  was  pur- 
chased. Quite  recently  two  journals  in  Chicago  devoted 
to  contractors'  interests  have  been  purchased  and  are  now 
issued  as  The  Contractor. 

In  the  early  days  of  technical  journalism,  offices  in  a 
down-town  office  Imilding — and  very  modest  offices  at 
that — sufficed  for  most  journals.  With  the  growth  of 
the  business  and  the  establishment  of  printing  facilities, 
enlarged  quarters  became  necessary.  Tn  1906  an  1 1 -story 
reinforced-concrete  building  on  West  ;59th  8t.  was  built 
by  Mr.  McGraw  as  a  home  for  his  publications;  but  the 
lapse  of  only  a  few  years  made  iiecessary  an  addition  as 
large  as  the  original  structure. 

Mr.  ]\IcGraw  has  always  taken  an  active  interest  in  the 
industries  i-epresented  by  his  journals.  He  has  been 
especially  prominent  in  the  electrical  field  and  is  an 
Associate  of  the  American  Institute  of  Electrical  Engi- 
neers. He  belongs  to  the  Engineers  Club,  the  Railroad 
Club,  ihv  L'c])ublican  Club'  and  the  Aldine  Club  in  New 
York  City.  He  has  resided  for  many  years  at  Madison, 
N.  J.,  and  is  President  of  the  Board  of  Directors  of  the 
Madison  Academy. 

E.  J.  Mehren 

The  choice  of  Mr.  E.  J.  ^lehreii.  Editor  of  the  Engi- 
neering Record,  for  the  position  of  Vice  President  and 
General  Manager  of  tlie  newly  organized  McGraw-Hill 
Publishing  Co.,  Inc.,  is  a  noteworthy  promotion  of  a 
civil  engineer,  comparatively  young  in  years,  to  an  execu- 
tive position  of  great  responsi!)ility. 

Mr.  ]\Iehren  graduated  from  the  civil  engineering  course 
of  the  University  of  Illinois  in  1906,  having  completed 
the  course  in  three  years  of  study.  His  first  engineering- 
work  was  on  the  locating  survey  of  the  Chicago,  Mil- 
waukee &  8t.  Paul's  extension  to  Puget  Sound;  but  after 
a  few  months  an  opportunity  Oldened  to  gratify  a  desire  to 
undertake  work  in  engineering  literature.  He  came  oast 
to  New  York  and  began  work  as  an  associate  editor  of 
the  Engineering  Record. 

After  four  yeai's  in  this  position  he  was  offered  and 
accepted  the  position  of  manager  of  the  Emerson  Co.  of 
Xew  York  (Harrington  Emerson,  president),  efficiency 
engineers.  Aftei-  little  more  than  a  year  in  this  new  posi- 
tion he  was  in\'ited  to  return  to  the  Record  as  its  manag- 
ing editor  and  he  was  made  editor-in-chief  in  Au"-ust, 
1913. 


^\r.  .Mehren's  jirogressive  work  in  his  condu't  of  the 
Engineering  Record  has  made  liim  widely  known  to  the 
engineering  profession.  At  the  close  of  last  year,  two 
im])ortant  executive  officers,  Mr.  S.  T.  Henry  and  Mr. 
H.  M.  Wilson,  retired  from  the  McGraw  Publishing  Co., 
and  in  January  Mr.  Mehren  was  made  vice-president  of 
that  com])any.  Wlien  the  recent  consolidation  of  the 
JMcGraw  Co.  and  the  Hill  Co.  was  effected  and  the  prob- 
lem arose  of  finding  a  man  in  the  two  oi-ganizations  capa- 
ble of  taking  tbe  executive  rt>s])()iisil)ility  of  weldintr  the 
two  organizations  into  a  liai-nionioiis  wcjrking  unit,  the 
choice  fell  u))on   Mr.   Meliicn. 

Mr.  Melircii  is  intensely  interested  in  1lie  technical  side 
of   bis   [irofession   and   especially    in   the   development  of 


higher  standards  of  condnct  and  iiracfico  and  greater 
achievements  in  jjublic  usefulness  by  engineers.  It  surely 
means  niucli  to  the  entire  engineering  pi'ofession  to  have 
an  engineer  with  such  ideals  and  attainments  placed  in 
full  charge  of  the  greatest  engineering  publishing  house  in 
the  world. 

I'etroleiiiii  I'roiluction  in  'iU\i\ — Preliminaiy  estimates  by 
John  D.  Northrop,  of  the  United  States  Geological  Survey, 
Department  of  the  Interior,  indicate  that  the  quantity  oi  crude 
petroleum  produced  and  marketed  in  the  oil  fields  of  the 
United  States  in  1916  was  202,300,000  bbl.  This  quantity  is 
greater  by  4%  than  the  corresponding  output  in  1915,  which 
reached  the  record-breaking  total  of  281,104,104  bbl.  Mr. 
Northrop  estimates  that  38''/,  of  the  1916  total  came  from  the 
Oklahoma-Kansas  field,  30%  from  California,  and  the  remain- 
ing 32':J  from  the  Appalachian,  Lima-Indiana,  Illinois,  north 
Texas,  north  Louisiana,  Gulf  coast,  and  Rocky  Mountain  fields. 
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Metropolitan  City  Planners  C^onfer 

An  int'ormiiiu-  and  inspiring'  coiircroiu'O  on  city  and 
villa>ie  planiiinj^-  in  the  lyietiopolitan  District  was  held 
in  Mew  York  on  the  ai'ternoon  and  evening  of  Mar.  10. 
Strange  to  say,  this  was  the  first  conference  of  the  kind 
held  to  consider  the  jtianning  }>rohKMns  that  are  common 
to  New  York  City  and  tlie  adjacent  territory.  Verx 
appropriately,  the  conference  was  iield  at  the  City  Cluh, 
55  West  44th  St.,  which  is  rai)idly  becoming  the  head- 
(juarters  for  conferences  on  municipal  problems,  not  only 
for  the  Metropolitan  District  but  for  the  whole  country. 

The  keynote  address  was  delivered  to  the  conference 
by  Nelson  V.  Lewis,  Chief  Engineer  of  the  Board  of 
Estimate  of  New  Y'^ork  City,  who  also  acted  as  Chairman 
of  the  afternoon  session.  The  evening  session  of  the 
conference  was  pi-esided  over  by  Frank  B.  Williams, 
Chairman  of  the  Committee  on  City  Planning  of  tlic 
City  Club.  A  committee  on  plans  for  future  action  was 
a))pointed  to  report  to  a  second  conference  to  be  called 
Mithin  two  months  or  so.  The  members  of  this  com- 
mittee are  Messrs.  Lewis  and  Williams,  for  New  Y'ork 
City;  Herbert  Angell,  Mt.  Vernon,  N.  Y"".,  a  member  of 
the  Westchester  County  Planning  Commission,  for  the 
outlying  district  to  tlie  north  ;  Oscar  Maddaus,  Mineohi, 
N.  Y.,  Secretary  of  the  Nassau  County  Association,  for 
the  eastern  outlying  district;  and  Arthur  P.  Cozzens, 
Newark,  N.  J.,  Secretary  of  the  Newark  City  Planning 
Commission,  to  represent  northern  New  Jersey. 

In  his  keynote  speech,  Mr.  Lewis  spoke  of  the  inter- 
relations of  city  and  town  planning  in  the  Metropolitan 
District.  It  heretofore  has  been  quite  lacking,  each  city 
and  town  not  considering  the  subject  beyond  its  own  city 
limits.  Cooperation  is  eminently  desirable.  There  has 
been  some  cooperation  in  the  matters  of  water-supply  and 
sewage  disposal  within  the  Metropolitan  District,  but 
practically  none  in  the  layout  of  a  comprehensive  metro- 
politan highway  system  or  visible 'city  plan.  There  is  a 
deplorable  lack  of  higliway  outlets  from  New  Y'ork  City 
to  the  north. 

Various  phases  of  city  planning  in  New  Y^ork  City 
and  its  boroughs,  and  also  in  the  outlying  districts  in 
Westchester  County  to  the  north,  Nassau  County  to  the 
east,  and  in  the  five  counties  of  northeastern  New  Jersey 
to  the  Avest  and  north,  were  outlined  by  a  score  or  more:> 
of  speakers.  Harry  Meixell,  Jr.,  after  deploring  the  fact 
that  in  the  great  highway  system  established  by  a  recent 
act  of  the  New  Jersey  Legislature,  the  routes  have  been 
selected  by  legislative  log  rolling  instead  of  in  accordance 
with  any  scientific  planning  principles.  Mr.  Meixell 
also  spoke  of  the  need  for  broader  legislation  in  New 
Jersey,  illustrating  his  point  by  a  statement  that  a  bill 
recently  introduced  having  some  relation  to  city  planning 
related  in  the  first  instance  to  Newark  and  Jersey  City 
only.  Subsequently  it  was  enlarged  to  include  all  cities 
in  the  state,  but  there  are  only  some  40  odd  of  these, 
n'hereas  the  powers  granted  in  the  bill  are  needed  by 
Ivoroughs  and  towns  to  a  much  larger  number. 


The  need  of  l)ett,er  suburban  transit  service  was  forcibly 
presented  l)y  .lohn  T.  Fox,  transjxjrt  expert  to  the  Com- 
mittee on  City  Plan  of  the  Board  of  Estimate.  The 
completion  of  the  dual  subway  will  vastly  improve  transit 
service  within  the  city,  but  altogether  too  much  time 
and  too  many  changes  of  cars  are  required  to  get  from 
the  city  to  many  suburl)an  points,  and  particularly  to 
get  from  say.  White  Plains,  N.  Y.,  to  Westfield  or  to 
Morristown,  N.  J.  Even  a  trip  from  the  New  York 
Central  to  the  Delaware,  Lackawanna  &  W.estern  with- 
in New  York  City  is  exasperating  in  point  of  time  and 
inconvenience  if  reliance  is  placed  on  transit  facilities. 
Every  railroad  out  of  New  Y''ork,  Mr.  Fox  went  so  far 
as  to  say,  ought  to  run  trains  under  20-minute  headway. 
Whether  through  trains  across  the  city  can  ever  be  secured 
is  uncertain,  but  there  at  least  ought  to  be  better  con- 
nections and  less  waiting. 

David  (rrotta  of  the  Newark  Planning  Commission  not 
only  gave  an  interesting  and  instructive  account  of  some 
of  the  work  done  by  that  commission,  including  con- 
ferences with  representatives  of  outlying  districts,  but 
showed  such  fervor  and  zeal  for  city  planning  as  means 
of  community  and  intercommunity  benefit  as  to  inspire 
those  attending  the  conference  to  greater  efforts  in  behalf 
of  their  own  community.  L.  L.  Tribus,  of  the  Borough 
of  Richmond,  New  York  City,  told  of  city-planning  work, 
including  a  very  elaborate  topographical  survey,  carried 
out  while  he  was  Chief  Engineer  of  the  Borough. 

Pennsylvania  R.R.  Has  New 
Employment  System 

The  Pennsylvania  R.R.  has  put  into  effect  a  new 
scheme  of  handling  applications  for  employment,  in- 
tended to  encourage  applications  from  more  men  who 
live  in  the  vicinity  of  its  lines  and  shops.  Each  of  the 
road's  1500  station  agents  on  the  lines  east  of  Pitts- 
burgh and  Erie  becomes  virtually  an  employment  agent. 
There  is  also  an  employment  clearing  house  established 
in  the  General  Manager's  department  at  Philadelphia. 

Notices  are  to  be  posted  conspicuously  along  the  rail- 
road directing  all  persons  desiring  employment  to  see  the 
nearest  station  agent.  The  agent  is  instructed  to  see  each 
a])plicant,  to  learn  his  capabilities  as  fully  as  possible, 
and  to  direct  him  to  the  nearest  shop  foreman,  supervisor, 
trainmaster,  or  road  foreman  of  engines,  who  are  apt  to 
have  vacancies  in  their  forces.  If  there  are  no  vacancies 
found  on  the  division  in  which  the  application  is  made, 
the  papers  are  forwarded  to  the  office  of  the  General 
Manager  in  Philadelphia. 

The  General  Manager's  office,  under  the  clearing  house 
scheme,  receives  each  week  from  each  General  Superin- 
tendent a  list  showing  the  vacancies  on  his  division, 
covering  shop  lal)orers,  car  repairmen,  car  cleaners,  engine 
cleaners,  brakemen,  firemen,  freight  handlers,  trackmen, 
etc.  This  results  in  being  able  to  direct  every  applicant 
to  the  nearest  point  where  opportunity  exists. 
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Railway  Officials  Formally  Dedicate 
Hell  Gate  Bridge  and  Viaduct 

The  great  Hell  Gate  Bridge  and  viaduct  of  the  New 
York  Connecting  R.R.  was  dedicated  on  Mar.  9,  1917,  by 
a  i^arty  of  high  officials  of  the  Pennsylvania  R.R.  and  of 
tlie  New  York,  New  Haven  &  Hartford  R.R.,  owners  of 
the  New  York  Connecting  R.R.  A.  J.  County,  Vice- 
President  of  the  Pennsylvania,  opened  the  brief  ceremony. 
The  designer  of  the  structure,  Gustav  Lindenthal,  Chief 
Engineer  of  the  New  York  Connecting  R.R.,  responded, 
turning  the  structure  over  to  Samuel  Rea,  President. 

Mr.  Rea  referred  to  the  formation  of  the  company  25 
years  ago,  to  the  four  years  of  construction  work,  just 
completed,  and  to  the  great  cost  of  the  enterprise — over 
$27,000,000.  Hte  then  said  the  line  was  transferred  to 
the  New  Haven  for  operation  as  part  of  its  system,  to  re- 
place the  river  service  for  connection  between  the  New 
England  states  and  the  states  west  and  south.  E.  C. 
Buckland,  Vice-President  of  the  New  Haven,  accepted  for 
the  latter. 

The  first  service  over  the  new  line  will  be  the  opera- 
tion of  the  Federal  Express,  the  long-established  through 
night  train  between  Washington  and  Boston.  This  train 
was  transferred  by  car  ferry  between  Port  Morris  and 
Jersey  City,  across  New  York  Harbor,  until  Oct.  19,  1912, 
when  it  was  operated  over  Poughkeepsie  Bridge  instead, 
and  the  car  ferry  was  discontinued.  On  Jan.  9,  1916, 
however,  the  train  was  wholly  discontinued,  except  that 
it  was  resumed  as  a  weekly  train  for  a  short  period  in  the 
summer  of  1916,  to  enable  through  travelers  to  bypass 
New  York  during  the  infantile  paralysis  epidemic.  The 
train  will  be  restored  by  the  new  Hell  Gate  line  about 
April  1,  1917. 

The  New  York  Connecting  R.R.  is  a  four-track  line 
about  6  miles  long,  most  of  it  on  steel  viaduct  and  bridge, 
and  the  rest  on  concrete-walled  approach.  Its  main  struc- 
ture is  the  Hell  Gate  steel  arch,  977^  ft.  in  span  c.  to  e. 
skewbacks.  There  are  also  important  crossings  over  Little 
Hell  Gate  and  Bronx  Kills. 


Ontario  Hydro-Electric  System 
Operations  in  1916 

A  statement  of  the  operations  of  the  Ontario  Hydro- 
Electric  Power  Commission  for  the  year  ending  Oct.  31, 
1916,  has  been  issued  by  the  chairman,  Sir  Adam  Beck. 
The  figures  for  the  Niagara  system  are:  Total  average 
horsepower  used  109,583 ;  average  cost  per  horsepower 
at  Niagara  Falls,  $9.10;  total  capital  cost  of  system, 
$9,522,995;  interest  paid  from  earnings,  $371,404;  main- 
tenace  costs,  $180,962 ;  operating  costs,  $137,333 ;  cost  of 
power  $997,257  ;  total  expenses,  $1,686,958 ;  total  receipts, 
$2,038,792,  leaving  a  surplus  of  $351,833.  Deducting  the 
sinking  fund  due  on  capital  cost,  amounting  to  $167,132. 
a  balance  of  $184,701  is  then  applicable  to  the  reserve 
fund. 

These  figures  might  warrant  a  general  reduction  in  rates 
but  this  is  considered  unadvisable  in  view  of  the  increased 
cost  of  a  large  additional  block  of  power  to  be  supplied 
this  year  by  the  Canadian  Niagara  Power  Co.,  at  $12  per 
hp.  and  because  of  the  outlay  required  for  the  construc- 
tion of  a  duplicate  transmission  line  from  Dundas  to 
Toronto. 


Tiie  Severn  district  system  serving  Midland,  Colling- 
wood,  Barrie,  and  other  towns  in  that  part  of  the  province, 
showed  a  net  surplus  of  $26,377  on  tlie  year's  operations, 
after  paying  interest  and  sinking  fund  charges.  The 
Port  Arthur  system  had  a  surplus  of  $20,862.  The  East- 
ern system  including  the  plants  taken  over  from  the  Sey- 
mour interests  in  the  Peterborough  district,  showed  a 
small  operating  profit. 

Strange  Accident  on  Elephant  Butte 
Dam  Causes  Two  Deaths 

An  extraordinary  accident  inside  of  the  large  Elephant 
Butte  dam  in  New  Mexico  caused  the  death  of  two  of 
the  power  house  attendants  recently.  One  of  the  power 
house  attendants,  F.  0.  Babcock,  went  on  duty  and  was 
to  be  relieved  by  another  attendant  an  hour  or  two  later. 
'When  this  attendant  went  to  the  power  house  he  could 
not  find  Mr.  Babcock  so  went  through  the  gallery  inside 
the  dam  looking  for  him.  At  the  air  inlet  chamber  of 
the  west  upper  valve  he  found  Babcock  and  H.  E.  Reid 
standing  with  their  faces  to  the  wall,  dead.  Their  bodies 
were  apparently  held  in  place  by  the  suction  through  the 
air  inlet  tube.  Babcock's  right  arm  was  extended  into  the 
tube  as  if  he  might  have  been  pointing  out  something 
to  Reid.  It  is  probable  that  the  latter  approached  closer 
to  see  better  and  his  overcoat  and  the  two  bodies  prac- 
tically closed  the  opening,  so  that  the  suction  due  to  the 
vacuum  in  the  tube  not  only  held  them  both  fast  to  the 
inlet,  but  exerted  a  pressure  of  some  6000  lb.  on  that 
part  of  their  bodies  exposed  to  the  action.  To  release 
the  bodies,  the  other  attendant  had  first  to  close  the  valve. 
The  valves  and  their  layouts  were  described  in  Engineer- 
ing News,  Nov.  30,  1916.  p.  1015. 

Blue  River  Improvement,  Kansas  City 

Preliminary  plans  for  the  first  steps  in  a  scheme  to  im- 
prove the  Blue  Ri\er  within  Kansas  City,  Mo.,  were  ap- 
proved by  the  Board  of  Pul)lic  Works  of  that  city  on 
Feb.  9.  The  full  scheme,  as  thus  far  worked  out  by  Har- 
rington, Howard  and  Ash,  consulting  engineers,  Kansas 
City,  provides  for  three  low  dams  to  lessen  flood  condi- 
tions and  prevent  mud-bank  exposure  at  low  water;  a  140- 
aere  lake  ;  a  parked  area  along  the  river ;  boulevards ;  river 
caiializiation  and  an  industrial  area,  the  two  last-named 
below  the  lower  dam. 

The  Blue  River  has  a  drainage  area  of  275  sq.mi.,  most 
of  which  is  outside  the  city;  a  maximum  flow  estimated 
at  30,000  cu.ft.  per  sec. ;  practically  no  dry-weather  flow 
except  the  discharge  from  domestic  sewers,  which  will  be 
diverted  by  a  proposed  intercepting  sewer,  plans  for  which 
are  being  made.  The  stream  enters  the  city  through 
Swope  Park,  the  largest  of  the  city  parks,  in  the  south- 
Avest  corner  of  the  city,  and  flows  to  the  ^Missouri  River 
through  alluvial  sparsely  settled  land.  The  Missouri  has 
a  maximum  fluctuation  in  level  of  32  ft.  and  the  Blue 
River  of  40  ft.,  the  latter  between  high  muddy  banks  in 
Swope  Park. 

In  1912  the  Park  Commission,  advised  by  Robert  C. 
Barnet,  consulting  engineer,  recommended  a  single 
dam,  a  lake  and  boulevards.  In  1915  a  bond  issue  of 
$100,000  to  start  the  improvement  was  voted,  the  money 
to  be  spent  by  the  Board  of  Public  Works. 
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l^lic  piH'sciii  sclitMiic  ]>r(>p()st's  n  diim  nciir  lOlli  S|.,  wiih 
n  crest  at.  Ml.  9  (city  diiluiii)  or  10  ft.  nhoNc  low  walcr;  a 
M'coiul  (lain  at  l!»lii  St.,  with  nvsl  ai  Kl.  21  (.r  T.'  ft. 
aliovo  backwatiM-;  and  a  third  (hini  sduIIi  of  (lie  inoulli  of 
JJriish  Creek,  with  cic.-t  at  I'-l.  .'!(),  or  !)  It.  ahoNc  back- 
water. Tli(>  second  dam  is  on  the  site  oi'  \ho  one  i)ro- 
po.^ied  in  1J)12.  I*]ach  dam  woidd  he  ])rovided  with  sluice 
gates,  for  eqiializiuii-  water  levels  and  for  flushing  out 
silt,  which  is  rceopiized  as  a  seriou.s  problem.  l]\ou  witli 
the  sluice  .ixatos  closed  the  stream  fluctuation  would  he 
reduced  to  a  maxiniuni  of  12  I't.  and  a  normal  ol'  ahoul 
G  It. 

The  ininiediate  exjKMiditures  reconunentled  are  Tlic  sc- 
ouring of  part  of  the  needed  hind;  building  a  timber  and 
rock  dam  at  10th  St.,  with  sheetpiling  to  .stop  seepage, 
and  a  marine  railway,  at  an  estimate  cost  of  $10,000  lo 
'$45,000;  some  levee  work;  and  snag  removal  the  whole 
length  of  the  river.  It  ia  also  advised  that  Congress  be 
requested  to  order  an  examination  of  the  Blue  River  from 
its  mouth  to  the  site  of  the  iirst  dam  with  a  view  to  having 
this  part  of  the  river  canalized  at  Federal  expense. 


PoUution  of  the  Passaic  Rivor  by  Pater.son,  X.  J.,  may  con- 
tinue two  years  nioi'e,  through  an  extension  of  time  granted 
by  the  court.  Riparian  owners  wlio  liad  sued  Paterson  for 
sewage  pollution  were  awarded  damages  in  190S,  the  claims 
to  hold  until  1911,  when  it  was  then  thought  that  the  Passaic 
Valley  trunk  sewer  would  be  completed.  Extensions  have 
since  been  made  until  1913,  1915  and  1917,  and  now  until  1919. 

A  System  of  State  Hishwnys  in  New  Jersey,  to  be  con- 
structed during  the  next  five  years  at  a  cost  of  $15,000,000,  is 
practically  assured  as  a  result  of  Senate  action  on  Mar.  8  in 
passing  the  Edge  tax  bill,  providing  for  a  tax  of  one  mill  on 
every  dollar  of  assessable  property  in  the  state.  The  bill  had 
been  amended  in  thie  House  to  exempt  corporations  having 
annual  receipts  of  less  than  $5000.  The  bill  has  gone  to  the 
Governor  for  signature. 

Illinois  State  Departments*  are  reduced  from  130  to  9  by  a 
bill  that  passed  the  Legislature  about  Mar.  7.  The  new  de- 
partments are:  Finance,  Agriculture,  Labor,  Mines  and  Mining, 
Public  Works,  Charities  and  Corrections,  Health,  Corporate 
Control,  Education  and  Civil  Service.  It  is  reported  that  the 
act  "wipes  c  t  about  300  jobs  and  sinecures"  and  will  effect 
a  direct  yearly  saving  of  $400,000,  besides  an  unknown  saving 
through  greater  efficiency. 

A  Garbage  Pier  Swit  has  been  brought  against  New  York 
City  by  the  Hudson  Navigation  Co.,  owner  of  Pier  32,  North 
River,  at  the  foot  of  Canal  St.  The  company  asks  for  $50,000 
damage  and  an  injunction  against  the  use  of  Pier  33  as  a 
loading  place  for  garbage  boats.  The  complainant  alleges 
that  the  conditions  at  the  garbage  pier  are  unsanitary  and 
also,  if  reports  be  true,  that  some  of  its  employees  have  con- 
tracted typhoid  fever  on  that  account. 

An  Unusual  Kind  of  Engineering-  Banquet  was  given  by 
the  Engineering  Department  of  the  City  of  Houston,  Tex., 
on  Mar.  2,  "in  commemoration  of  the  81st  anniversary  of  the 
independence  of  Texas  and  of  the  birth  of  Sam  Houston  the 
124th."  The  program  consisted  of  the  reading  of  Governor 
James  G.  Ferguson's  proclamation  designating  Mar.  2  as 
"Sam  Houston  Day,"  the  reading  of  the  Texas  Declaration  of 
Independence   and   a   brief   sketch   of   the   state's   history. 

Floods  in  Southern  Rivers  reached  serious  proportions  in 
the  past  week.  At  Chattanooga  the  Tennessee  River  had 
reached  a  stage  of  48  ft.,  w^hich  is  16  ft.  above  official  flood 
stage.  RaiUvay  communications  were  interrupted  and  the 
street-railway  service  of  the  city  was  practically  suspended. 
North  Carolina  rivers  rose  dangerously,  and  the  Cataw^ba — 
which  did  such  damage  in  July,  1916 — rose  18  ft.  and  carried 
out  three  wooden  trestles.  Alabama  rivers  also  are  at  flood 
stage. 

An  Activated-Sludge  Plant  for  treating  the  sewage  and 
industrial  wastes  from  the  Chicago  packing-house  district  has 
been  recommended  by  the  committee  appointed  to  consider 
the  question.  The  cost  is  estimated  at  $3,500,000,  with  an 
annual  operating  expense  of  $800,000.  The  Sanitary  District 
will  pay  such  share  of  the  cost  as  will  represent  the  treatment 
of  domestic  sewage  from  the  district.  The  committee  was 
composed   of  Langdon   Pearse,   Division   Engineer   of   the   San- 


itary District  of  Chicago,  and  Dr.  Ulchard.son.  Choiiilst  for  the 
pncklnR-houHf)   companieH. 

'Pile  nty-Mauager  Charter  for  KaunaM  City,  Mo.,  was  de- 
feated Miir.  C  by  an  actual  majority  of  70  votes,  or  since  the 
law  rf(iulred  four-sevcnthH  of  the  total  vot(>  ca.st  In  order  to 
carry  u  new  charter.  It  failed  of  conflrmatlon  by  over  2300 
votes.  The  foreign  ((uarter  and  cheap  lodging-house  section 
of  the  city  voted  overwhelmingly  against  It,  and  while  It 
carried  In  all  the  residence  wards  the  majorities  were  not 
great  enough  to  oveicome  this  lead.  Mayor  Edwards  opposed 
the  i)roi)o.sed  cliiirter  and  promlH<'d  if  It  was  defeated  to  imme- 
dijit<'ly  appoint  a  new  Hoard  of  Freeholders  to  diaft  another 
charter.  It  is  j)robable  therefore  that  Kansas  City  will  have 
another   charter  election    this   fall. 

IJen  KlglitN  for  Structural  lOiiglneerM  are  provided  In  a 
bill  that  has  been  Introduced  in  the  Illinois  legislature  at  the 
instance  of  the  Structural  Engineers'  Association  of  Illinois. 
There  have  been  many  cases  where  engineers  employed  In 
design  or  construction  (particularly  on  buildings)  have  been 
unable  to  obtain  payment  for  their  services.  In  such  cases 
the  only  recour.se  is  to  bring  suit,  and  many  engineers  shoul- 
der their  loss  rather  than  undertake  this  proceeding.  The 
bill  is  identical  with  the  law  now  in  force,  except  that  it  gives 
to  structural  engineers  the  same  rights  as  are  now  given  to 
architects,  contractors,  material  firms  and  laborers  for  a  lien 
upon  the  property  for  tVie  amount  due  for  services,  material 
or  labor.  The  bill  has  been  read  and  referred  to  the  Com- 
mittee on  Judiciary. 

A  Tornado  in  Indiana  sweeping  over  the  central  eastern 
portion  of  the  state  on  Mar.  11  killed  more  than  20  people  at 
Newcastle,  Wayne  County.  The  number  injured  may  exceed 
200,  according  to  press  dispatches,  and  the  property  damage 
is  estimated  at  $1,000,000.  Most  of  the  buildings  were  de- 
stroyed in  a  strip  500  ft.  wide  and  2  miles  long.  The  only 
steel-frame  building  in  the  wind  zone  was  the  main  building 
(200x60  ft.)  of  the  Indiana  Rolling  Mills  Co.  It  was  of  or- 
dinary mill-building  construction,  with  steel  trusses,  columns, 
purlins,  and  brick  curtain  walls,  steel  sash  and  corrugated- 
iron  roofing  nailed  to  wood  8-in.  channels.  The  roofing  was 
ripped  off  and  blown  2  miles,  the  sash  was  completely  torn 
out  and  distorted,  and  a  large  portion  of  the  brick  walls  was 
torn  down.  The  frame  remained  practically  undamaged.  A 
large  brick  school  building  was  almost  demolished  on  the 
leeward  side  by  the  sucking  action  of  the  wind. 

Scioto  River  Channel  Enlargement  at  Columbus  is  now  ex- 
pected to  be  put  under  contract  not  later  than  September. 
An  engineering  force  is  being  organized  and  condemnation 
appraisers  are  starting  work.  This  is  the  outcome  of  the 
City  Council's  adopting  the  smaller  one  of  two  projects  re- 
ported upon  by  City  Engineer  Henry  Maetzel,  Jan.  15,  by  in- 
struction of  the  Council.  The  two  projects  were  based  on  an 
improved  channel  width  of  580  ft.  through  the  central  part  of 
the  city,  but  the  cheaper  project  omitted  (1)  excavation  of 
the  berm,  (2)  improvement  work  on  the  Olentangy,  which 
joins  the  Scioto  in  the  center  of  the  city,  (3)  channel  improve- 
ment below  Greenlawn  Ave.,  and  (4)  a  large  amount  of  re- 
taining-wall  construction  near  the  center  of  the  city.  This 
project  was  estimated  just  below  $3,500,000,  expenditure  of 
which  sum  for  flood  protection  by  channel  improvement  was 
authorized  by  popular  vote  at  the  November  election.  The 
status  of  the  question  at  that  time  was  noted  in  "Engineering 
News"  of  Nov.  30,  1916,  p.  1055.  Following  the  city  engineer's 
report  of  Jan.  15,  the  cheaper  project  was  adopted  and  the 
preparation  of  detail  plans  was  taken   in   hand. 


^■MIIMIIIIIIII 


PERSONALS 


S.  Camden  Miller,  whose  resignation  as  Operating  Engineer 
of  the  Canton  Bridge  Co.  was  noted  in  this  column  Jan.  4,  is 
now  Manager  of  the  Mesker  Bros.  Iron  Co.,  of  St.  Louis. 

Charles  Worthington,  M.  Am.  Soc.  C.  E.,  formerly  in  pri- 
vate practice  in  New  York  City,  has  been  made  Designing  En- 
gineer, Bureau  of  Yards  and  Docks,  Navy  Department,  Boston, 
Mass. 

John  A.  Hoeveler.  formerly  Assistant  Chief  Engineer  on 
design  and  new  development  work  for  the  National  X-Ray 
Reflector  Co.,  is  now  Deputy  in  charge  of  lighting  with  the 
Wisconsin  Industrial  Commission. 

Charles  F.  Rockwood,  formerly  Structural  Engineer  with 
the  Louisville  Bridge  and  Iron  Co.,  is  now  Principal  Assistant 
Engineer  of  that  concern.  He  is  a  graduate  of  Rensselaer 
Polytechnic   Institute,   in   the  class  of  1894. 

Charles  F.  Gray,  M.  Am.  Inst.  E.  E..  consulting  electrical 
engineer,  Winnipeg,  Manitoba,  has  been  elected  Controller  fcir 
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that  city  for  the  ensuing  year.  Mr.  Gray  was  at  one  time  in 
charge  of  the  construction  staff  of  the  Canadian  Westinghouse 
Co. 

G,  li,  Craisr,  formerly  with  John  Gill  &  Sons,  general  con- 
tractors, Cleveland,  Ohio,  and  L..  C.  Curtiss,  formerly  with 
McKim,  Mead  &  White,  New  York,  have  organized  the  Craig- 
Curtiss  Co.  for  doing  a  general  contracting  business  in  Cleve- 
land. 

C.  H.  Mcliood,  for  more  than  29  years  Secretary  of  the 
Canadian  Society  of  Civil  Engineers,  has  resigned  that  posi- 
tion and  will  be  succeeded  by  Praser  S.  Keith,  Assoc.  M.  Can. 
Soc.  C.  B.,  whose  professional  experience  is  noted  elsewhere 
in  this  column. 

Cyrus  HankiiiN,  recently  in  the  mechanical  engineering 
department  of  the  Norfolk  &  Western  R.R.,  Roanoke,  Va.,  has 
been  appointed  mechanical  engineer  of  the  James  McKay  Co., 
McKees  Rocks,  Penn.  He  is  a  graduate  of  the  Virginia  Poly- 
technic  Institute,    1911. 

lieander  Dorsey.  Assoc.  M.  Am.  Soc.  C.  E.,  a  Rensselaer 
Polytechnic  man,  has  resigned  the  superintendency  of  the 
Whiting-Turner  Construction  Co.,  Baltimore,  Md.,  and  is  now 
Manager  of  the  Construction  Department  of  the  Cram  Engi- 
neering Co.,  of  that  city. 

F.  Clark  Dugan  has  resigned  his  position  with  the  Division 
of  Sewerage  of  the  City  of  Cincinnati,  Ohio,  and  accepted  a 
position  as  Assistant  Engineer  with  William  G.  Clark,  con- 
sulting engineer,  Toledo,  Ohio.  Mr.  Dugan  graduated  from 
the  University  of  Kentucky  in  1910. 

Beverly  F.  Perry  has  accepted  a  position  with  the  Cincin- 
nati (Ohio)  Board  of  Health  as  First  Assistant  Sanitary  En- 
gineer, to  aid  W.  C.  Folsoni,  Chief  Sanitary  Inspector,  in 
making  the  necessary  surveys  and  collecting  data  for  a  report 
on    garbage   collection    and   waste   disposal    for   the   city. 

Gu»tavus  W.  Tlioinii.soii,  Assoc.  M.  Am.  Soc.  C.  E.,  recently 
consulting  engineer  of  the  Trussed  Concrete  Steel  Co.,  and 
Walter  D.  Binger  have  combined  as  Thompson  &  Binger,  Inc., 
Engineers  and  Contractors,  with  offices  in  New  York  and 
Syracuse.  Raoul  C.  Gautier  is  Chief  Engineer  of  the  new 
company. 

H.  C.  Corn.s,  M.'  Am.  Soc.  C.  E.,  formerly  Chief  Engineer  of 
the  Ohio  River  Contract  Co..  and  C.  C.  Thomas,  formerly 
Manager  of  the  Wetzel  Engineering  Co.,  have  incorporated 
the  Corns-Thomas  Engineering  and  Contracting  Co.,  and  have 
opened'Offices  in  the  First  National  Bank  Building,  Hunting- 
ton, W.  Va. 

Frank  E.  Barnes,  formerly  Chief  Engineer  of  the  R.  P. 
Ford  Co.,  Rochester,  and  a  graduate  of  Rennselaer  Polytechnic, 
*98,  is  now  Building  Engineer  of  the  Valuation  Department 
of  the  New  York  Central  R.R.  He  left  the  position  of  Chief 
Engineer  of  the  R.  P.  Ford  Co.,  of  Rochester,  N.  Y.,  to  take 
his  new  position. 

Arthur  AV.  RoI>in.son,  M.  Am.  Soc.  C.  E.,  formerly  Sales 
Manager  of  the  Truck  Department  of  the  Locomobile  Company 
of  America,  has  resigned  to  take  the  Managing  Directorship 
of  Gaston,  Williams  &  Wigmore,  Ltd.,  International  Build- 
ings, Kingsway,  London,  England.  He  is  a  graduate  of  the 
Rennselaer  Polytechnic  Institute,  in  the  class  of  '97. 

John  H.  Leete,  Dean  of  the  School  of  Applied  Science,  Car- 
negie Institute  of  Technology,  is  to  be  librarian  of  the  Car- 
negie Library  of  Pittsburgh,  with  the  title  of  Director,  in 
place  of  H.  W.  Craver,  resigned.  Mr.  Leete  was  born  in  1S68. 
After  serving  as  Professor  of  Mathematics  at  the  Pennsyl- 
vania State  College  for  several  years,  he  joined  the  faculty 
of  the  Carnegie  Institute  in  1906,  becoming  Dean  two  years 
later. 

Fra.ser  S.  Keith.  Assoc.  M.  Can.  Soc.  C.  E.  and  new  Secre- 
tary of  that  society,  was  born  at  Smiths  Palls,  Ont.,  in  1878. 
He  was  graduated  in  electrical  engineering  from  McGill 
University  in  1903.  After  a  year  as  senior  demonstrator  in 
electrical  engineering  at  McGill,  he  became  Editor  and  later 
Manager  of  "Canadian  Machinery,"  and  In  1907  Editor  of 
"Canadian  Manufacturer."  During  the  past  18  months  he  has 
edited  "Construction." 

D.  F.  Coyle,  of  Winnipeg,  Man.,  has  been  appointed  Indus- 
trial Commissioner  in  charge  of  the  new  Department  of 
Resources  of  the  Canadian  Northern  Ry.,  with  headquarters 
at  Winnipeg.  D.  B.  Hanna,  Vice-1'resident  of  the  railway,  in 
making  the  appointment  stated  that  "in  anticipation  of  the 
industrial  organization  and  development  which  will  follow 
the  conclusion  of  peace,  and  in  view  of  the  great  number  of 
industrial  opportunities  on  the  lines  of  the  Canadian  North- 
ern Ry.  system,  the  company  has  decided  to  extend  its  oper- 
ations in  that  regard  by  creating  a  Department  of  Resources." 
Mr.  Coyle  was  secretary  to  Sir  William  White  from  1896  to 
1901,  and  in  the  latter  year  became  assistant  to  R.  J.  Mac- 
kenzie,  of  Mackenzie   &   Mann. 


OBITUARY 
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W.  H.  Elliott,  civil  engineer,  died  in  Whitticr,  Calif.,  on 
Feb.  28. 

Os^valdo  frua!.  a  noted  sanitary  engineer  of  Brazil,  died  of 
uremia,  on  Feb.  11,  at  Petropolis,  Brazil,  at  the  age  of  44. 

Arthur  Rro^vn,  architect  and  engineer,  died  at  his  home  in 
Oakland,  Calif.,  on  Mar.  7,  at  the  age  of  86.  Until  his  retire- 
ment 20  years  ago  he  was  consulting  engineer  of  tne  Southern 
Pacific   Ry. 

^V.  H.  Bald>vin,  M.  Am.  Soc.  C.  E.,  for  nearly  10  years 
Deputy  City  Engineer  of  Yonkers,  N.  Y.,  died  in  that  city  on 
Mar.  6.  He  was  born  in  Nashua,  N.  H.,  in  1859,  was  graduated 
from  Dartmouth  and  has  worked  on  municipal  engineering 
projects  in  Memphis,  Buffalo  and  Norfolk.  In  1888  he  became 
Engineer  of  the  Yonkers  Water  Department,  and  in  1908, 
when  the  city  was  established,  he  was  made  Deputy  City  En- 
gineer. 

Alfred  \V.  Parker,  steel  inspector  for  the  Boston  Transit 
Commission  and  a  member  of  the  Boston  Society  of  Civil  En- 
gineers, died  at  his  home  in  Waltham,  Mass.,  on  Feb.  24,  at 
the  age  of  72  years.  As  a  young  man  he  and  his  brothers 
were  associated  with  the  National  Bridge  Works,  a  concern 
that  was  among  the  first  builders  of  iron  bridges  in  New 
England  and  Canada.  He  was  next  associated  with  Captain 
Eads  at  Pittsburgh  in  connection  with  Mississippi  River  im- 
provements. After  10  years  with  the  Boston  Bridge  Works 
he  began  work  with  the  Boston  Transit  Commission  in  189.5, 
and  during  the  past  two  years  was  in  charge  of  the  struc- 
tural steel  shop. 

Peter  Siems,  a  railroad  contractor  of  St.  Paul,  Minn.,  and 
founder  of  the  Siems-Carey  Co.,  died  at  Daytona,  Fla.,  on  Mar. 
3,  at  the  age  of  75.  He  was  born  in  Holstein,  Germany,  and 
emigrated  to  the  United  States  in  1865,  coming  to  St.  Paul  in 
1870.  After  laying  out  the  public  highways  between  Black 
Hills  and  Minneapolis,  he  entered  railway-contract  work  in 
1884  with  D.  C.  Shepherd  &  Co.,  which  later  became  Shepherd- 
Siems  &  Co.  In  1908  the  company  was  reorganized  under  the 
name  of  Siems  &  Co.  with  Mr.  Siems'  sons  as  partners.  He 
retired  six  years  ago  and  P.  W.  Carey  became  identified  with 
the  concern.  Last  October  this  company  concluded  a  contract 
to  build  1100  miles  of  railway  for  the  Chinese  Government,  as 
noted  in  "Engineering  News,"  Oct.  5,  1916,  p.  673.  Mr.  Carey 
is  now   in   China  as  resident   manager   of   the   project. 

Col.  William  Doughm  Pickett,  of  Lexington,  Ky.,  probably 
the  oldest  living  member  of  the  American  Society  of  Civil 
Engineers,  died  at  his  residence  in  Lexington,  on  Jan.  6,  aged 
89  years.  Colonel  Pickett,  who  was  descendeil  from  an  old 
Virginia  family,  won  his  military  title  by  service  in  the  Con- 
federate Army  during  the  Civil  War.  He  served  in  the  Texas 
Rangers.  Some  years  after  the  war  he  emigrated  to  ^Vyoming 
and  settled  in  the  northwestern  part  of  the  state  on  the  head- 
waters of  the  Grey  Bull  River,  where  he  lived  for  many  years 
the  life  of  a  pioneer  and  hunter.  His  exploit  of  killing  four 
grizzly  bears  in  one  day  was  celebrated  by  the  naming  of  the 
post  office  at  Four  Bear,  as  described  by  Ernest  Seton  Thomp- 
son a  dozen  years  or  more  ago  in  his  "Story  of  Wahb."  Colonel 
Pickett  returned  some  years  ago  to  his  native  State  of  Ken- 
tucky and  had  resided  there  since.  He  became  a  member  of 
the  American  Society  of  Civil  Engineers  on  July  6,  1863,  and 
was  made  an  honorary  member  of  the  society  in  1914.  His 
only  surviving  relative  is  a  brother,  92  years  of  age. 


ENGINEERING  SOCIETIES 


NATIONAL    RAILWAY    APPLIANCES   ASSOCIATION. 

Mar.    20.      Annual    meeting    in    Chicago    at    Coliseum.      Secy., 
C.   W.   Kelly,   Kelly-Derby  Co.,   Chicago. 

ILLINOIS   GAS   ASSOCIATION. 

Mar.   21-22.     Annual    meeting   in   Chicago.      Secy.,    Horace   H. 
Clark,    1325    Edison    Building,    Chicago. 

AMERICAN  RAILWAY  ENGINEERING  ASSOCIATION. 

Mar.     20-22.       Annual     meeting.       Congress    Hotel,     Chicago. 
Secy.,  E.  H.  Fritch,  900  South  Michigan  Ave.,  Chicago. 

ST.   LOUIS  RAILWAY  CLUB. 

Apr.  13.     Secy.,  B.  W.  Prauenthal,  Union  Station,  St.  Louis. 

DETROIT   ENGINEERING    SOCIETY. 

Apr.   21.     Secy.,   D.   V.  Williamson,   46  Grand  River  Ave.,   W., 
Detroit. 

SOUTHWESTERN   ELECTRICAL   AND   GAS   ASSOCIATION. 
Apr.    26-28.      In    Dallas.      Secy.,    H.    S.    Cooper,    405    Slaughter 
Building,   Dallas,   Tex. 
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The  Anioriciin  Iron  iiiul  Storl  liiNtltutr  will  hold  H»  12lh 
KToncral  nuM;tl!iK-  M;i.\-  LT)  ami  lit!  In  Ni.-w  York  Clly,  at  lln- 
Waldorf- A.storla    HoU-l. 

The  iOiiKliieern'  Cliih  of  I'hIltHlelphrii  will  hold  Its  annual 
meeting?  on  Tufsdny.  May  If),  at  the  lOnKiiU'ers'  (Muh.  The 
secretary  Is  U.   II.   FomaUl,   1317  Spruce  St. 

The  Aiiierlonii  <'heiiilenl  Society  will  hold  its  annual  meet- 
ing Apr.  10  and  11.  in  Kansas  City,  at  the  Hotel  Muehlebuch. 
The   sceretary   Is  Charles    L.    Tarsons.    Washington.    D.   C. 

I«lnho  Society  of  lOnuiiieerM — The  ollleers  elected  nt  the 
annual  nioetiuK  are  as  follows:  President,  Will  H.  (ilbson. 
Mt)untaln  Home;  vice  presld(>nta,  W.  C).  Cotton.  Idaho  Kails, 
and  C!.  C.  Scharf.  Hoist';  seeretary.  Ii-a  K.  Shafl'ner.  Moise, 
Idaho. 


Appliances   and   Materials 


\\oriu-l>rlve    I'o^ver    I>iii|iliriiK'iii    I'liiiip 

A  new  type  of  power  drive  for  diaphiaRni  jjunips  has  been 
placed  on  the  market.  The  drive  conii)rises  a  worm  gear 
and  cam  lift  in  a  frame  interposed  between  the  pump  rod  and 
the  source  of  power,  which  may  be  a  gasoline  or  steam  engine 
oi-  an  electric  motoi-.  The  engine  turns  a  horizontal  shaft 
carrying  the  worm  gear.  The  worm  drives  a  circular  gear 
and  rotates  a  ball -cam  lift  whose  follower  carries  the  pump 
rod.     By  means  of  this  cam  the  reversing  of  the  strolte  can 


WOKM- DRIVEN   DIAPHRAGM   PUMP 

be  accomplished  without  shock  or  vibration,  so  that  the  pump 
is  claimed  to  need  no  ballast  or  anchorage. 

The  driving  mechanism  is  made  to  be  readily  attached  to 
any  stock  diaphragm  pump  without  alteration;  it  is  said 
that  the  change  can  be  made  in  a  half-hour.  The  power  may 
be  applied  either  by  belt  or  direct  connection.  The  price  of 
this  attachment  is  $100,  and  that  of  the  pump  complete  on  a 
platform  with  a  21/2-hp.  gasoline  engine  is  $175.  The  pump 
and  drive  alone  is  sold  for  $125.  The  device  is  made  and 
the  patents  are  owned  by  the  Clinton  Power  Pump  Co., 
Clinton.   Mass.,   of  which   Oren   B.   Bates  is   selling   agent. 

*      *      * 
Riistiiroofing'   Process    for    Steel 

A  chemical  process  for  the  rustproofing  of  all  sorts  of 
steel  and  iron  articles  has  been  developed  by  Clark  W.  Parker, 
of  Detroit,  and  is  being  promoted  by  the  Parker  Rust-Proof 
Co.,  of  that  city.  The  rights  for  the  use  of  the  process  are 
licensed  to  large  manufacturing  firms,  and  many  automobile 
concerns  have  adopted  it.  Small  plants  can  have  the  work 
done  in  various  branches  of  the   parent  company. 

The  process  gives  a  dull  etched  appearance  to  the  surface, 
but  it  is  claimed  that  neither  the  size  nor  the  contour  is 
altered.  The  coating  is  elastic;  treated  springs  are  used  in 
the  ordinary  way,  and  parts  can  be  drawn  down  without 
losing  the  rustproofing.  The  protection  is  specifically  limited 
to  atmospheric  attack  and  not  to  such  service  as  in  contact 
with  wet  ashes,  brine  or  forced  blasts  of  warm  moist  air. 

The  rustproofing  bath  contains  phosphate  salts  and  is 
heated  to  the  boiling  point;  the  cleaned  articles  (sand  blasted 
or  pickled)  are  immersed  and  the  temperature  held  for  two 
hours.     There  is  at  first  vigorous  effervescence  with  the  evolu- 


tion of  hydrogen:  this  action  gradually  slows  up,  owing  to 
the  deposition  of  a  bluck  Insoluble  basic  iron  phosphate.  The 
articles  are  rinally  ninovi'd.  air  dried  and  dipped  in  oil;  they 
may   be   palndd   or  en:niieU^d. 

*  *  * 
IMiiiie-Tahle  .\ll«l:ide  with  lOlhow  lOyeplece 
W.  k  Ij.  IC.  (iurley,  Troy,  N.  Y..  has  recently  placed  on  the 
market  a  light-weight  alidade,  with  a  10x2% -In.  blade  and 
an  8-in.  telescope  with  elbow  eyepiece,  which  is  called  an 
"explorer's"  alidade.  It  is  a  companion  instrument  to  the 
same  com|>any'K  "lOxplorei-"  transit  and  "Explorer"  level.  All 
three  Instruments  may  be  cai'rlcd  in  a  24-ln.  suitcase.  The 
chief   feature   of   the   new    alidade,   aside   from    its   light    w<-ight 


PLANE-TABLE    ALIDADE    WITH    ELBOW    EYEPIECE 

and  small  size,  is  the  elbow  eyepiece.  This  is  designed  to 
relieve  the  fatigue  and  inconvenience  experienced  in  observing 
with  the  ordinary  plane-table  alidade.  The  new  eyepiece  also 
increases  the  range  of  the  instrument,  making  possible  read- 
ings with  the  telescope  depressed  25°  or  elevated  to  30°.  The 
price  varies  from  $90  to  $120,  according  to  equipment. 
*  *  « 
Trailer-Truck  Steering  Gear 
A  new  design  of  trailer  truck  for  motor  haulage  has  been 
made  by  the  Warner  Manufacturing  Co.,  of  Beloit,  Wis., 
having  a  special  coupling  and  steering  gear  to  insure  that  the 
trailer  will  track  with  the  tractoi'  and  neither  whip  out  nor 
cut  in.  The  tractor  also  can  back  the  trailer  into  position.  In 
the  accompanying  view,  A  is  the  drawbar,  with  two  sets  of 
springs  to  take  up  shock  in  pulling  and  pushing  respectively. 
At  B  is  a  yoke  hinged  to  the  end  of  the  drawbar  (beyond  the 
pivot)  and  connected  by  a  ball-and-socket  joint  with  the  tie- 


f^. 


ST££l  HOOK 


CPLlaJZic^l::^  t 


WARNER    TRAILER-TRUCK    DRAFT    GEAR 

rod  yoke.  In  coupling  truck  and  trailer,  a  coupling  bar  is 
hooked  on  to  the  truck  and  laid  on  the  drawbar  nose,  as 
shown.  The  truck  is  then  backed  until  the  pin  in  the  end  of 
the  coupling  bar  drops  into  the  self-locking  pocket  D.  Hooks 
for  the  attachment  of  the  connecting  bar  are  provided  also  at 
each  corner  of  the  frame,  for  use  in  operating  the  trailer  in 
difficult  short  turns,  as  in  placing  the  trailer  at  cars  in  rail- 
way yards.  These  trailers  are  made  in  five  sizes  weighing 
from  1  to  2  tons  and  having  capacities  of  11/2  to  7  tons. 
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Pleasing  Architectural  Appearance  of  the 
Central  Bridge  at  Lawrence 


J>Y    K.    K.    CoUTIiKillT* 


Special  efforts  ha\e  been  iiiado  in  the  {lesiuii  and  con- 
stnietioii.  of  tlie  Central  hi-id^e,  Lawrence,  Mass.,  to  secure 
a  ])leasiiio-  aesthetic  appearance.  This  rein  forced-concrete 
liijiiiway  structure,  80  ft.  wide  and  approximately  ITOO 
ft.  long,  crossing  the  Merrimack  River,  furnishes  actcess 
directly  to  the  center  of  the  business  district.  The  road- 
way, paved  with  granite  blocks,  is  56  ft.  wide  between 
curbs,  with  provision  for  double-track  street-railway  traffic. 

The  appi'oaches  at  either  end  consist  of  earth-filled  re- 
taining walls  of  the  counterfort  tyix'  and  44-ft.  s])an  seg- 
mental  archc^-.   directly   supporting  the    floor  slab.      The 


span  and  pi'oxide  an  o])erating  bascule  draw  upon  demand 
of  the  War  1  )('pait nient.  Conipressed-aii'  caissons  were 
used  in  sinking  these  bascule  abutment  ])iers  to  bedrock, 
25  to  50  ft.  beiow  the  river  bed. 

The  striking  treatment  of  the  massive  bascule  piers 
above  the  springing  line  deserves  attention,  as  its  use  in 
this  country  has  been  very  limited.  A  battered  face 
ti'uncates  what  otherwise  would  be  the  triangular  prism 
at  the  ])ier  nosing,  the  shape  of  the  imaginary  piece  re- 
moved being  that  of  an  inverted  triangular  pyramid.  The 
resulting  effect  is  to  lighten  greatly  the  appearance  of 


THE  NEW  CENTRAL  BRIDGE,  LAWRENCE,  MASS.,  A  STRUCTURE  DESIGNED  FOR  PLEASING  APPEARANCE 


seven  river  spans  are  IKi  ft.  center  to  center  of  piers, 
with  a  rise  of  20^  ft.  Each  of  these  s|)aiis  has  three  arch 
ribs  supporting  bench  walls  that  |)rovide  bearing  foi' 
the  floor  system  of  transvei'se  b(>ams  and  floor  slab.  As 
the  approach  work  presents  a  broad  plain-surface  ap- 
pearance, it  brings  into  ])lcasing  contrast  tlu>  light  open- 
spandrel  treatment  of  the  main  arches.  Massive  shore 
abutment  piers,  hollow  abo\e  the  ground,  sei've  to  ac- 
centuate the  river  spans.  At  the  bridge  floor  provision 
has  been  made  for  future  construC'tion  of  pylons  to  em- 
phasize this  effect  further. 

In  the  original  design  the  six  river  piers,  9  ft.  wide  at 
the  springing  line,  were  to  be  built  on  compact  river  gravel 
14  ft.  beTT^v  normal  water.  Legislation  subsequent  to  tlie 
award  of  the  contract  necessitated  provision  for  possible 
future  navigation.  Consequently  only  four  river  ])iers 
were  completed  as  designed,  the  two  middle  piers  being 
redesigned  to  act  as  abutments  for  a  future  bascule  span. 
Permission  was  obtained  from  the  Federal  authorities  to 
construct  a  concrete  span  over  the  proposed  channel,  with 
the  nnderstandina:  that  the  citv  will  remove  the  concrete 


♦Resident    Eng-ineer.   Central    BridKO,   T^awrenoe,   Mas.s. 


these  ])iers  and  to  remove  what  otherwise  would  be  a  de- 
cided tendency  for  them  to  api)ear  bulky  and  to))!ieavy. 

The  intrados  of  the  main  arches  is  three-centered  for 
the  sake  of  economy,  but  approximates  an  ellipse  for  its 
])leasing  ap]K^arance.  These  ai'ch  rings  were  poured  in 
a  series  of  blocks  and  keys;  to  overcome  the  unsightly 
appearance  of  the  joints,  all  voussoir  faces  are  divided  by 
means  of  scoring  strips  into  a  series  of  voussoir  blocks. 
These  blocks  vary  pro])ortionately  in  depth  and  width 
from  the  crown  to  the  haunches. 

The  balustrade  was  designed  with  special  attention  to 
aid  the  ap]iearance-of  lightness  of  the  bridge  in  side  ele- 
vation. The  ])redominance  of  vertical  lines  in  the  balus- 
trade secures  this  efPect.  An  uneven  number  of  panels 
was  used  to  avoid  the  heavy  appearance  occasioned  by  a 
post  directly  over  the  key  of  the  arch.  The  balustrade 
concrete  was  mixed  in  1:2:3  proportions  with  granite 
dust  and  chips  for  aggregate.  All  panels  are  bushham- 
niered  with  a  pleasing  result. 

The  Central  bridge  was  built  for  the  City  of  Lawrence 
by  "Ryan  &  Keon,  of  Boston.  15.  U.  Davis  is  Consultiniz 
Eno-iu{>cr. 
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Sinkinjj^  Extensive  (Caisson  Foundations 
for  a  St.  Louis  Hotel 

Coiici'ctf  |>i('i's  l)uilt  ill  wells  or  ciiissoiis  sunk  l»_v  tlic 
piu'uiiiiitif  |>ro(('ss  Coriii  llic  I'diiiuliit  ions  for  lli(>  new 
Slatlcr  Hotel  ;it  SI.  Louis,  Mo.,  and  rapid  pro^i'css  was 
a  fcaluro  of  this  foundation  work.  Tlic  hiiildin^-  is  In 
l)i>  i:)0.\  i;)()  ft.,  with  tli(>  lon<,n'r  front  on  !)tli  St.  and 
the  shortiM'  sides  on  \\'ashini;ton  .\ve.  and  St.  Charles  St. 
It  will  he  is  stories  hi,uh,  with  haseinent  and  siih-hase- 
nuMit.  'I'he  arehit(>ets  ar(>  (Jeori,'e  15.  I'ost  &  Sons,  of 
New  ^'ol•k,  and  Mauran,  Russell  &  Crowell,  of  St.  Louis. 
Till'  eontrael  for  the  foundation  work  was  taken  jointly 
by  the  Friiin-C'olnon  Contraelini;-  Co.,  of  St.  Louis,  and 
the  Missouri  Valley  Bridu'e  &  iron  Co.,  of  Leaven  wort  h, 
Kansas. 

The  foundations  consist  of  50  concrete  piers,  5  ft.  (5  in. 
to  8  ft.  3  ill.  in  diameter,  sunk  thi'ou":h  watcr-bearin"; 


The  .")  fl.  Working,'  clianiher  ahove  the  cultin<^  (mI^c  was 
of  coiK  rcte,  with  a  wall  (I  in.  Ilii(k.  Ahove  this  was 
(lie  sleel  shall.  '.'>  ft.  (!  ill.  ill  dianieler,  supporting  the 
air  lock  at  the  lop.  The  shaft  was  in  H-ft.  len<rths, 
each  eoinposcd  of  four  vertical  se;;ineiits  liaviii<r  interior 
aii,i;les,  with  wooden  key  sti'ips  2'/i\l  in.  holUsd  between 
them.  r>y  removing'  the  bolts  and  limbers  the  shaft 
sections  could  he  collapsed  and  removed.  ,\s  tlui  working 
chamber  sank,  the  outside  of  the  wall  was  sheathed  and 
the  steel  shaft  extended,  while  concrete  was  filled  into 
the   annular  space    between    this   shaft    and    tlu;   sheeting. 

A  pressure  of  li>  to  1  •")  |h.  was  carried  in  sinking  the 
caissons,  w  liicli  necessitated  weighting  them  with  l)ig  iron, 
as  shown  in  Fig.  I.  Kxcavaled  material  was  taken  out 
and  concrete  taken  in  by  means  of  buckets  of  9-cu.ft. 
capacity.  When  rock  was  reached,  holes  were  drilled  to 
a  depth  of  (!  ft.  to  insure  that  the  work  was  in  solid 
rock,  after  which  the  working  chamber  was  filled  with 


FIG.   1.     SINKING  CAISSONS  FOR   FOUNDATION  PIERS  FOR  THE  STATLER   HOTEL  AT  ST.  LOUIS,   MO. 

Note  the  pig-iron  loading-  on   some  of  the  caissons.     Also  the  lieiglit  of  concrete  retaining  wall.     At  the  left  is  the  cable 

incline  for  wagons  and  in  the  foreground  are  some  of  the  cutting-edge  sections  for  caissons 


sand  to  bedrock  (white  limestone)  at  a  depth  of  about 
55  ft.  below  the  sidewklk  level  (or  27  ft.  below  the  floor 
of  the  open  excavation).  Fig.  1  shows  the  work  in 
progress  in  this  excavation,  at  about  the  sub-basement 
leveL 

The  caissons  are  built  of  vertical  planks  2^/^  x  51/^  in., 
in  14-ft.  lengths,  with  inside  and  outside  girts  or  ring 
braces  of  angles  3  x  3  x  14  i^i-  The  cutting  edge  is  a 
14-in.  plate  24  in.  high,  with  a  plate  fix%  in.  and 
angle  3x3x1/4  i^^-  riveted  inside  the  bottom.  At  the 
plane  of  the  top  of  this  angle  is  a  course  of  interior 
bracing  consisting  of  two  sets  of  steel  plates  4  x  Vj^  in., 
put  together  like  the  segments  of  arch  or  tunnel  centering. 
This  construction  is  shown  in  Fig.  2. 


concrete.  The  steel  shaft  w^as  collapsed  by  removing  the 
bolted  wood  keys  (Fig.  2),  and  the  space  within  the 
concrete  shaft  lining  was  then  filled  to  the  top  with 
concrete. 

As  the  site  has  three  street  fronts,  the  only  adjacent 
buildings  are  at  the  rear:  and  here  a  party  wall  of  the 
.seven-story  Lindell  Building  has  to  be  carried.  The  site 
w^as  excavated  to  a  depth  of  about  28  ft.  below  the 
sidewalk  level  by  means  of  revolving  steam  shovels. 
The  material  was  loaded  into  horse-drawn  dump  wagons, 
the  teams  being  assisted  up  the  steep  driveway  to  the 
street  by  means  of  a  steam  hoist  with  cable  hitched  to 
a  dummy  or  car  pusher  (Fig.  1).  The  compressor  plant 
comprised    a    steam-driven    Tngersoll    air   compressor    of 
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l)0()-c'ii.ft.  capat'ity  and  a  belted  Sidlivan  compressor  of 
lOOO-cu.ft.  capacity,  the  two  inacliiiies  \)i'\\\<^  worked  alter- 
nately. The  caissons  wei-e  serNcd  liy  thi'ce  stifl'-lei^ 
derricks  with  50-1't.  booms. 

(*aiitilever  <>irders  were  i'e(|iiired   to  carry  the  columns 
at  many  i)oints.     Most  of  the  outer  piers  have  enlarged 
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FIG.    2.     SHAFT    FOR    FOUNDATION    PIERS    AND 
CANTILEVER   FOOTINGS 

cantilever  ca])s  serving-  as  footings  for  two  columns, 
spaced  sometimes  at  e(|nal  and  sometimes  at  unecpial 
distances  from  the  center  line  of  the  pier  (Fig.  2).  As 
piers  could  not  be  sunk  under  the  party  wall,  the  wall 
columns  here  are  seated  on  the  ends  of  reinJorced- 
concrete  cantilever  girders,  each  carried  hy  a  pair  of  the 
concrete  piers. 

A    24-in.    reinforced-concrete    retaining    wall    extends 
around  three  sides  of  the  lot,  at  the  curb  line,  and  owing 
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to  its  height  this  had  to  be  hraced  during  construction. 
Its  bottom  is  braced  against  the  heads  of  the  foundation 
])iers  by  concrete  struts  (Fig.  2),  while  as  soon  as  the 
steel  structural  work  was  commenced,  the  top  of  the  wall 
was  braced  against  the  steel  columns  by  struts  and 
girdei-s  carrying  the  ba.sement  floor  and  first  floor. 

Rapidity  of  progress  was  one  of  the  essentials  of  the 
contract.  About  six  caissons  were  under  way  at  a  time, 
and  the  (>ntire  iiuinbei'  (."JO)  were  sunk  and  concreted  in 
about  ."id  (hiys.  The  woi-k  included  K. ()(»()  cu.vd.  of 
excavation  (including  old  rock  foundations  that  required 
blasting)  and  KJOO  y{\.  of  concrete  in  walls  and  piers. 
All  this  was  completed  in  111)  calendar  days  and  nights, 
which  was  10  days  ahead  of  contract  time,  in  spite  of  35 
days  of  excessively  hot  weather. 

Knocking  Down  120-Ton  Electric 
Locomotives  for  Export 

Three  120-ton  electric  locomotives  had  to  he  shipped 
Fioin  the  Erie  Works  of  the  General  Electric  Co.  to  the 
I'K'thlehem-Chile  Iron  Mines  Co.,  at  Tofo,  Chile,  but  the 
lifting  capacities  of  ship  and  dock  cranes  for  loading  on 
board  vessels,  and  for  removing  on  arrival,  were  insuffi- 
cient. It  was  therefore  necessary  to  take  the  locomotives 
apart,  to  classify  the  parts  according  to  size  and  weight, 
and  to  box  them  into  easily  handled  shipping  cases. 

The  locomotives  wau'e  erected  at  the  P^rie  Works,  put 
on  test  tracks  and  run  under  o])erating  conditions  to 
bring  out  defects  of  material  or  workmanship.  The.se 
machines  follow  the  lines  of  a  half-u.nit  of  the  Chicago, 
Milwaukee  &  St.  Paul  ty])e,  are  intended  for  use  on 
24()0-volt  direat-current  circuits,  and  have  regenerative 
braking  equipment. 

After  test,  the  parts  were  all  marked  and  ticketed  in 
systematic  order,  so  that  the  locomotive  could  he  reas- 
sembled exactly  as  it  stood  under  test.  First,  the  panto- 
grai)h  trolleys  were  taken  off  and  then  the  hatch  covers  of 
the  roof,  exposing  the  control  and  regenerative  braking 
equipment.  Through  the  openings  thus  made,  the  smaller 
l)arts  were  taken  oH' — iiu-luding  the  motor-genei-ator  .^et, 
air  compressor  and  the  control-eipiipment  sujjpoi'ts  and 
contactors. 

While  these  parts  were  being  boxed,  the  roof,  weighing 
5  tons,  was  removed.  (Koof  and  sides  had  been  assembled 
with  bolts  and  nuts  to  facilitate  dismantling.)  The  roof 
was  packed  on  the  locomotive  platform  after  the  equip- 
ment had  been  stripped  from  it.  All  the  electrical  con- 
nections Mere  ()])ened  u])  alter  the  removal  of  the  roof, 
and  the  xni'ious  panels,  contactor  compartments  and  other 
apparatus  wei'e  ixnnoved.  Then  the  sides  and  end  frames 
wei'c   taken    <lown. 

The  platform  proixn-  was  the  heaviest  jiart  of  the 
shipment,  weighing  \.iS\  tons;  with  the  roof  and  necessary 
boxing  for  shipment,  this  package  weighed  T.\  tons,  being 
the   heaviest  single  article. 

The  motors  were  removed  from  the  trucks,  the  brake 
rigging  and  accessories  were  disassembled,  the  trucks 
were  separated,  and  the  axles  were  removed.  When  thus 
c()mi)letely  prepared  for  rail  shipment,  one  locomotive 
occupied  three  box-cars  and  five  flat-cars.  With  the 
exce))tion  of  the  one  23-ton  case,  the  entire  shipment  was 
stowed  in  the  hold  of  a  South  American  freighter  (the 
"Celia,"  owned  by  W.  K.  Grace  &  Co.).  The  big  case 
was  lashed  on  deck. 


KK) 


!•;  N  (i  I  \  !•;  !•:  \i  \  \  c    \  !•;  w  s 


V..I. 


No.   12 


Art  Gallery  Built  on  a  2()0-rt.  Bricljzc  tinouuii  mikI  mIiovc  the  top  chords,  as  aiiiifimipnts  for  the 

KKif  trusses.     Tlic  (liiitioiuil  iiicmbcrs  arc  pairs  of  rollod  or 

Tlio  new  cxti'iision   of   the   Chica-^'o   Art    Institute   pre  Imill-iip  .  h;iiiiicls.  with  top  ami  hottoni  hicin*,'-. 

senls  tluMimisuall'eatiire  (.!' a  hiiiidiiiii- tliat  is  striicluriilly  In    ih,.   liist    th)or   tlic    tloor-l)eaiiis   arc    pairs  of   ;U)-iii. 

:i.  two-sjiaii  l)rid,<:(',  as  it  spans  the  (le|)ressed  tracks  of  the  |,|j,(,.  uinlcrs  spaced  2  1   in.  c.  to  c.     'I'he  end   (looi'-hoams, 

Illinois   Central    U.U.  and    is  carried    hy   llirou,i;li   trusses  liowc-ver,   are   single   (iO-in.   .nirders.      Between    these   are 

concealed  within  the  side  walls  of  the  huihliny-.     One  end  framed   the   st rin<,'-ers,    which   are   mainly    ir)-in.    I-beams 

of  the  new  structure  connects  with  the  main  huildinu'  on  spaced  T)  ft.  !)  in.  c.  to  c.     On  this  steel  framint?  is  a  41/2" 

Michi>ian    Ave.,   and    the   other  end    has    its   entrance    in  m.  reinforccd-<oiicrcte  slah  deck  and  a  :')-in.  concrete  floor. 

(Jrant    l'ai-k.      It    is  a    two-story    huildin^   ahoul    2:50    ft.  The  sti-in.uvrs  and  .i^irders  aiv  incased  in  concrete.     A  ;5-in. 

lonji- and  r)S  ft.  wide,     'i'he  width  of  the  railway  ri,iilit-of-  shield  of  asbestos  blocks  will   be  placed  beneath  the  level 

way  is  200  ft.  bi-tween  the  I'ctainin^-  walls.     The  ai^ran-iv-  of  [lu.  tloor-bejinis,  bein^-  carried  by  hangers  attached  to 

nient  and  grnei'al  stnictui'al  design  arc  shown  in   V\'j;.   I.  ibc  sicci  fi'anie. 

^"'he  main  structui-al    part   of  the  bnildinu-  consists  of  Tlic  second  tloor  has  transverse  2 f-in.  plate  <iirders  and 

two  st(>el   throu<ih-truss  spans    101    ft.  iH/^   in.  lonii',  sup-  2  1-in.     I-beams    framed    between    the    truss    posts.      The 

))orted   on   end   walls  and   a   ccMitral   pier.     These  trusses  depth  of  ti'uss  did  not  ))ermit  second-story  floor-b(!ams  of 

are  2^   ft.  ;>  in.  c.  to  c.  of  chords  and  ai'e  sjjaced  laterally  sullicient  size  foi-  the  Tj.'J-ft.  span,  and  as  columns  in  the 

53  ft.  T  in.  e.  to  e.     Upon  their  top  clioids  are  seated  the  first.  Ilooi'  wer(>  not   ])ermissil)le,  it  was  decided  to  carry 

transverse    roof    tru.^ses.      Thc'    building-    was    intended  \Uq  middle  of  each  fioor-beam  by  a  hanger  from  tlie  roof 

originally  to  have  but  one  Hoor,  with  a  clear  height   of  truss  above  it,  as  noted  later.     The  stringers  are  24-in. 

about  ;50  ft.,  this  to  be  used  as  a  stafuary  room.     Its  floor  I-l)eams  with  10-in.  hollow-tile  flat-arch  floor  construction 

was  designed  for  a  live-load  of  300  lb.  per  sq.ft.     Latei',  covered  with  a  concrete  floor.    Beneath  this  is  a  ceiling  of 

it  was  decided  to  use  it  as  a  picture  gallery,  with  two  metal  lath  and  plaster,  carried  by  hangers  attached  to  the 

floors,  allowing  a  load  of  100  lb.  per  sq.ft.  on  each  floor.  floor  framing. 

The  truss  design  is  ])eculiar  in  that  the  end  panels  at  The   roof  was   designed  originally  with   light   trusses, 

the  ciMiter  pier  are  half  the  length  of  the  other  ])aneis;  simi)!y  strong  enough  to  carry  the  roof  framing  and  glass 
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FIG.   1.     EXTENSION  OF  THE  CHICAGO  ART  INSTITUTE  SPANNING  RAILWAY  RIGHT-OF-WAY  200  FT.  WIDE 


that  is,  each  truss  has  five  panels  of  18  ft.  5  in.  and  oin' 
end  panel  of  9  ft.  2i/o  in.  The  hottom  chords,  however, 
are  spliced  at  their  abutting  ends.  One  set  of  gusset 
plates  serves  for  the  connections  of  the  two  steeply  in- 
clined end  posts  and  serves  also  to  splice  the  chords.  Thi. 
is  shown  in  the  detail  drawing,  Fig.  2. 

The  hottom  chord  is  a  heavy  box  girder  48  in.  deep, 
having  two  webs  15  in.  apart,  with  vertical  diaphragms 
between  them.  Each  web  has  from  two  to  four  plates, 
with  outside  flange  angles  from  end  to  erid  and  inside 
flange  angles  in  the  middle  panels.  Top  cover  plates  are 
fitted  between  the  posts,  and  lacing  bars  connect  the  bot- 
tom flanges. 

The  end  posts  and  top  chords  are  of  generally  similar 
design,  but  with  24-in.  webs  and  with  top  and  bottom 
lacing  and  batten  plates.  The  two  adjacent  top  chords 
are  connected  at  the  hips  by  a  light  longitudinal  mem- 
ber that  forms  part  of  the  auxiliary  framing  to  carry  the 
interior  walls,  etc.  The  posts  are  of  H-section.  They 
are  riveted  between  large  connection  plates  and  extend 


covering.  "When  it  was  decided  to  carry  part  of  the 
second-floor  load  from  the  roof,  it  was  necessary  to  rein- 
force these  trasses  materially.  This  was  done  by  means 
of  reinforcing  trusses,  as  shown  in  Fig.  3.  Each  con- 
sists of  inclined  chords  beneath  those  of  the  original 
truss,  ^\'ith  their  ends  connected  by  a  horizontal  chord. 
Each  of  these  members  consists  of  a  pair  of  15-in.  chan- 
nels connected  by  batten  plates,  the  original  trusses  being 
sandwiched  between  the  channels.  The  hangers  are  fiat 
bars  attached  to  connection  plates  at  both  chords  and  car- 
rying g-ussets  to  which  the  floor-beams  are  riveted. 

The  outer  ends  of  the  main  trusses  are  carried  by 
H-section  columns  embedded  in  the  concrete  retaining 
walls  on  the  right-of-way  lines.  The  columns  of  each 
pair  are  connected  near  the  top  by  a  plate-girder  strut 
seated  on  brackets,  but  there  are  no  bottom  struts  or 
diagonals  to  connect  the  columns  and  form  a  bent.  The 
inner  ends  of  the  trusses  are  seated  upon  the  columns  of  a 
steel  bent  embedded  in  a  concrete  pier  between  the  tracks. 
The  columns  are  of  H-section  and  very  similar  to  those 
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at  the  outer  ends.     They  arq  20  I'U  ;!  in.  loiio-,  201/4x29%  From  the  roof,  which  is  covered  entirely  with  ^dass.     The 

in.  in  section  and  are  ot  vei'y  heavy  construction.     Each  lower  floor  has  windows,  but  they  are  not  made  to  open, 

side  weA)  is  eoniposod  of  three  20-in.  plates  and  two  out-  An    ontside    i;an<iway    is   provided    for   the   use   of   the 

side  flange  angles,  with  an  8-in.  outside  plate  between  cleaners, 

the  edges  of  the  angles.    The  transverse  web  is  composed  A  curious  feature  of  the  erection  work  was  that  the 
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FIG.    2.      DETAILS  OF   100-FT.   MAIN   TRUSS  CARRYING   ART  GALLERY  FOR  CHICAGO  ART  INSTITUTE 


of  a  single  12-in.  plate  with  four  connection  angles,  and 
the  side  webs  are  connected  by  batten  plates.  These'  col- 
umns are  connected  by  top  and  bottom  struts  and  a  pair 
of  diagonals. 

The  original  intention  was  to  have  all  the  steelwork  em- 
bedded in  concrete.  As  constructed,  however,  only  the 
bottom  chords  and  first-floor  framing  are  so  ^^'overed. 
The  truss  members  and  u})per-floor  framing  are  incased 
in  tile  fireproofing.  The  roof  trusses,  on  the  other  hand, 
are  left  exposed. 

The  exterior  walls  are  of  stone  veneer,  an(,'hored  to  steel 
girts  between  the  tniss  members.  The  inner  walls  are 
of  tUe      The  upper  floor  has  no  windows,  but  is  lighted 


bottom  chords  of  the  trusses  remained  in  place  for  two  or 
three  years  (as  simple  beams  of  100-ft.  length)  before 
tlio  truss  members  were  placed.  The  chords  had  been 
made  heavy  enough  to  stand  in  this  way,  in  order  to  avoid 
the  necessity  of  falsework  between  tracks  during  the 
erection. 

The  architects  are  Coolidge  &  Hodgden.  The  truss 
design  was  made  originally  by  the  Illinois  Central  K.R. 
engineers,  but  the  revised  form  of  the  structural  design 
v,as  made  for  the  architects  by  Julius  Floto,  consulting 
engineer. 

The  steel  was  fabricated  by  the  American  Bridge  Co. 
and  erected  by  the  Oscar  Daniels  Co. 
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Deep  Foundations  of  Metropolis  Bridge; 
Built  Under  SI    Lb.  of  Air 


\',\     W  .    M(('i;i;ai>> 


riic  const  I'Uit  inn  ol'  llic  I'jlilllrilll  A  Illinois  IJ.ll.  Co.'s 
In'idp'  o\('!'  Ilic  Ohio  K'iNcr  at  Mel  i'o|ioli>.  III.,  oll'cis  a 
nunilx'i'  of  novi'l  ami  intci'cstiiiL;'  rratiiii's,  anions-  these 
hein^'  the  extciisixc  use  of  silicon  and  nickel  steel  in  the 
superstnu'iure,  the  const  iiut  ion  of  the  longest  sini|>le- 
truss  span  in  the  world  and  the  nnnsually  Uw^v  and  deep 
I'ouiulations. 

'The  Ohio  l>i\i'r  at  this  point  is  abont  oOOO  ft.  in  width 
at  K)\\  watiT  and  ^('00  ft.  at  i'.\troni(>  i>i<;li  water,  the 
gage  showing  a  variation  of  o'S  ft.  between  low-  and  hi<;li- 
water  stages.  The  underlying  soil  consists  of  yellow  and 
blue  I'lay,  gnunbo  and  sand,  rock  being  found  only  at 
a  depth  of  210  ft.  below  low  wat^'r.  It  was  therefore 
deciiled  io  use  spread  foundations  and  land  the  piers  on 
a  stratum  of  line  white  (piart/.  sand  that,  the  soundings 
sliowed,  lay  at  a  ilej)th  of  U)  to  i»()  ft.  below  low  water. 
(See  the  strata  found  in  sinking.  Fig.  cS.) 

The  total  length  of  the  bridge  is  olOO  ft.  The  north 
approach  is  l.")!)!)  J't.  long,  of  lU'ck  plalt'-girder  and  tower 
eonstruetion  with  slab-ballasted  deck,  on  pedestal  foun- 
dations, with  the  exception  of  three  ])iers,  .1.  //  and  ('. 
The  river  portion,  seven  truss  s[)ans.  consists  of  a   'MM}- 

*Princii)al  Assistant  Engineer,  Paducah  &  Illinois  R.R., 
Metropolis,  111. 


ft.  s|iaii  at  the  noitli  end.  four  .").")l-ft.  spans,  one  ^20- 
II.  span  and  one  2  1(i-ft.  deck  span.  The  south  approach 
include-  lit!.")  ft.  (if  viaduct  construction  of  the  saiiK! 
l\pe  as  the  north  approach  and  an  Hr)-ft.  (ill  containing 
about     I, (MM), 00(1  cii.\(|.   i)f   earthwork. 

.\11  steel  was  designed  for  Cooper's  K\)0  engine  load- 
ing, with  two  engines  on  the  near  track  followed  by  a 
ti'ain  load  ol'  7500  lb.  per  lin.ft.,  and  on  the  far  track 
tlu!  train  load  only.  In  the  truss  spans  all  main  mem- 
bers except  eye-bars  are  of  silicon  steel,  with  an  allow- 
able unit-sti'css  of  ;^(),()()(»  lb.  pei-  sq.in.  All  eye-bars  and 
pins  are  of  nickel  steel,  with  allowable  tensile  unit-stress 
,").■), 000  lb.  pel'  s(|.in.  and  beai'ing  oi'  20,000  lb.  per  s(|. 
in.  All  other  material  is  medium  steel  at  20,000  lb. 
tension  and  2  1.000  lb.  tension  and  compression  for  wind 
stress.  The  total  weight  of  steel  in  the  truss  spans  and 
approaches  is  1  <',0no  tons. 

The  construction  of  the  seven  rivei"  ])iers  was  done  by 
contract,  and  tlie  remainder  of  the  substructure  work  by 
(ompany  forces. 

The  ])edesta]s  are  of  round-shaft  type,  5  ft.  in  diam- 
eter at  the  to]),  side  batter  I/2  in.  to  the  foot,  on  a  li*V2" 
If.  octagonal  foundation  3  ft.  deep  containing  four-way 
reinforcement  of  %-in,  corrugated  bars  at  6-in.  centers 


PIG.    1.    STEEL   TRUSSES   AND   BOTTOM   REINFORCEMENT  IN  THE  ROOF  OF  THE  WORKING  CHAMBER 

Trusses  carry  the  concrete  until  it  has  set  sufficiently  to  take   loafl.      This    keeps   load    off    timber   roof   of    working   chamber 
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FIG.   2.    CAISSON   6   IN  THE  PONTOON,   ABOUT  TO  BE  LAUNCHED 


in  the  l:)ottom.    The  shafts  are  reinforced  with  %-in.  ver-  into  this  gravel  required  5(5, 255  blows  with  a  No.  2  Yul- 

tical  and  i/2-in.  hoop  bars,  and  the  seats  with  a  grid  of  can  steam  pile  hammer  to  secure  a  penetration  of   15 

%-in.  bars  3  in.  on  centers.  ft. 

A  construction  track  was  built  on  the  center  line  of 


the  bridge  between  the  pedestals,  and  the  excavatioii 
done  with  a  Browning  locomotive  crane,  using  bucket 
and  skip.  Practically  no  sheeting  and  bracing  was  re- 
quired, even  in  pits  22    ft.   deep,  as  the  material  gone 


No  sinkage  showed  under  the  last  2G00  l)lows. 
The  Deei'  Kiver  Piers 


"Work  was  started  in  June,  1914,  but  owing  to  war 
conditions  was  suspended  in  September,  1914,  and  re- 
sumed in  June,  1915.     As  the  river  was  then  at  a  low 


through  was  a  very  stiff  clay.  A  1/5-cu.yd.  motor-driven  stage,  the  caisson  for  pier  1  was  built  on  the  ground, 
mixer  mounted  on  a  flat-car,  using  22()()-volt  current  Air  was  turned  on,  July  27,  1915,  and  sinking  proceeded 
from  the  city  power  lines,  was  used  on  the  north  ap-  with  no  delays,  averaging  1.3  ft.  per  day  until  landed 
proach,  and  a  steam-driven  mixer  of  the  same  size  on  on  a  very  fine  white  sand,  Sept.  22,  1915,  and' sealed  five 
the  south  approach.  The  motor-driven  mixer  also  poured  days  later.  The  pressure  plant  for  this  pica',  consisting 
the  13,4()()  lin.ft.  of  concrete  piling  required  and  the  445  of  three  units  supplying  a  maximum  of  3()0()  cu.ft.  of 
deck  slabs,  all  made  in  a  special  yard  near  the  bridge  fVee  air  per  minute,  was  established  on  shore,  about  200 
site.  ft.  from  the  pier  site. 

The  pedestal  forms,  of  special  design,  were  furnished  in  sealing,  the  working  chamber  was  divided  into  four 

by  the  Blaw  Steel  Construction  Co.  compartments    by   bulkheading   from   the   truss   timbers 

Pedestals  1  to  20  inclusive  and  piers  A,  B  and  C  were  to  the  roof.  In  this  way  a  section  could  be  poured  be- 
put  down  to  a  very  hard  cemented  gravel.  For  pedes-  fore  setting  commenced,  the  end  sections  being  run  first, 
tals  21  to  33  inclusive,  20-ft.  concrete  piles  14xl4-in.  Concreting  was'  done  with  the  concrete  lock  on  the  ma- 
section  were  driven  to  gravel,  using  a  water  jet.  Each  terial  shafts.  A  special  liarge  of  fine  gravel  was  used  to 
pedestal  contains  22  of  these  piles.     A  test  pile  driven      secure  a  free-running  mixture. 

Bearing  tests  taken  with  hydraulic  jack  on  the  sand 

Zh\ — I — \ — 1 — \ — \ — I — h_i— 4-^ — \  -\  in  all  piers  showed  a  value  of  over  20.  tons  per  sq.ft. 

The  area  of  the  bearing  block  was  139.4  sq.in.,  using  as 
large  a  block  as  possible  to  develop  the  full  capacity  of 
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FIG.   3.    CURVE   FROM  SOIL-BEARING 
TEST  AT  PIER  1 


FIG    4.    CROSS-SECTION  OF  PONTOON  FOR  FRAMING  AND 
LAUNCHING  THE  PIER  CAISSONS 
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PIG.  5.    GATE  END  OK  TIllO  LAUNCHING  PONTOON 

tlio  jack.  Fig.  •")  shows  a  t\|ii(al  curxc  iilotlcd  ri'oiii  one 
of  thoso  tests. 

Caisson  7,  the  next  huilt,  was  also  c-onstriulcd  on 
shore  in  position,  bnt  a  hiaish  and  sand  mat  al)out  T  It. 
thiek  on  the  stream  side  was  nviuived,  as  tlie  haidc  sloped 
about  45°  at  tliis  ])oint.  The  caisson  was  built  21  in. 
oir  center  to  allow  for  drifting.  The  correctness  of  this 
allowance  was  proved  when,  in  sjdte  of  the  fact  that  the 
caisson  was  kept  over  ;>  Ft.  out  of  level,  it  came  to  true 
position  after  being  sunk  IG  ft.  Xo  trouble  was  experi- 
enced in  holding  this  position  during  the  remainder  of 
the  sinking.     The  sinking  averaged  1.41  ft.  per  day. 

Caisson  (>,  the  next  built,  was  the  largest  of  the  seven, 
being  GOi/sxllOl/a  ft.     Caissons  2,  3,  4,  5  and   G  were 


liiiill   in  ;i 
lo   |iiisil  ion. 

All  iiilci'cst  ing  Icaturc  of  lliis  poiilnoii  was  lln;  nsv.  i)[' 
a  gale  lor  sid)nierging  instead  oF  llic  usual  split  design. 
One  end  was  so  constructed  llial  it  would  lloat  f)ut  when 
tlu!  pontoon  had  obtained  a  siihiiicision  oF  about  G  ft. 
Attached  water  boxes,  conlaining  about  75  tons  wlien 
lilled,  weic  used  to  sink  the  pontoon  clear  of  the  cais- 
son, when  it  was  easily  iloat(!d  out.  Fig.  4  shows  the 
pontoon  Frjuning. 

('onsideral)l(!  delay  was  e.\pciien(!ed  at  pier  (5,  due  to 
high  water.  It  was  tinaily  landed  Mar.  21,  191G,  and 
sealed  Mar.  21,  lUlG. 

High  W.vtku  Made  (Jukathst  Deptil  of  Work  113  Ft. 

Piers  2  and  3  wei'o  started  Dec.  «  and  11,  1915,  re- 
sp(>ctively,  and  a  great  deal  of  difficulty  was  encoun- 
tci'cd.  High  water  caused  about  two  months'  delay,  and 
there  was  trouble  with  scour  at  No.  3.  During  the  crest 
of  the  high  water,  souiulings  showed  a  scour  of  16  ft. 
at  the  uj)stream  end  of  the  caisson,  with  a  penetration 
oF  about  17  ft.  Sand  bags  jetted  under  the  cutting  edge 
and  dumped  from  the  surrounding  dock  finally  checked 
the  action. 

Caisson  2  was  sealed  at  a  depth  of  111.5  ft.  below 
water,  Apr.  25,  191(5.  Caissons  4  and  5  followed;  and 
on  account  ol'  the  scour  at  No.  3  and  because  clay  showed 
in  the  bottom,  they  were  sunk  al)out  12  ft.  Farther  than 
originally  intended.    No.  4  was  sealed  at  a  depth  of  113.2 
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FIG.   6.    THE  DEEPEST  PNEUMATIC  WORK:   51 -LB.  PRESSURE.     VIEW  TAKEN  WHEN  SEALING  PIER  4, 

AT  DEPTH   113.2   FT. 
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ft.  below  Wiitcr,  willi  air  pi'cssurc  of  51  Hi.  No  Ii'duIiIc 
\\<is  experienced,  the  iiu'ii  working  %-lir.  shifts  with  Jio 
had  elVects. 

Caisson  ■")  sliowed  tlu'  best  progress  of  any  of  the  piers, 
the  sinking  averaging  2.15  It.  per  (hiy  through  sand  and 


I — (hie  to  the  great  air  pivssure  and   the  frequent  con- 
creting. 

Accnratc  i-eeords  of  .sinking  were  kept  up  to  date  as 
tlie  work  jji-ogrcssed.  The  location  of  caissons  was  checked 
every   mornin"-   bv   trianaulation   from    one   of   the   base 
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FIGS.    7    AND    S.     THE    SOIL   STRATA    ENCOUNTERED    AT  THE  VARIOUS  PIERS 
At  left,  sinking  diagram  of  pier  2.     Cutting  edge  laid  Oct.  10,    1915;    total    days    sinking,    167;    delays,    100;    actual    days 
sinking,   67;  average  sinking  per  day,   1.37   ft.;   maximum   per  day,  3.42  ft.;  maximum  immersion,  111.5  ft.;  maximum  pressure, 
50  lb.     Pier' finished  July  14,  1916 


clay.  Thronghout  the  jol)  the  sinking  on  all  caissons 
averaged  1.5  ft.  per  (hiy,  or  300  cu.yd.  of  material  ex- 
cavated. 

Two  pressure  plants  on  barges  were  maintained  for 
Cai.ssons  2  to  7,  each  containing  nnits  snpplying  a  niaxi- 
nuim  of  3500  cii.ft.  of  air  per  miinite,  an  electric-light 
plant  for  tlie  Avorkiiig  chamber  and  outside  light,  condens- 
ers, pump  and  hos])ilal  lock.  A  telephone  line  was  also 
connected  with  an  instrument  in  the  working  chamber. 

All  air  lines  were  run  in  coils  through  i-unning  water, 
and  the  main  sliafts  were  protected  with  corrugated  sheets, 
making  a  water  s[)ace.  Fn  si)ite  of  this,  some  high  teiii- 
l)eratures  were  recorded  in  the  air  locks — 125°   at   No. 
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FIG.    9.     CAISSON   OF   PIER    6,   AND   SECTION   SHOWING 
TRIPLE   WALL   FRAMING   IN   CAISSONS 


lines,  and  a  copy  of  the  report  was  given  at  once  to  the 
sinking  foreman.  Fig.  i  shows  a  combination  of  the  two 
])rogress  charts  for  pier  2,  made  for  the  pei'inanent  record. 
All  concrete  was  ])oured  with  a  1^4 -cu.yd.  Kansonie 
steam-driven  mixer,  mounted  on  a  barge  with  TO-ft.  tower 
and  derrick  for  transferring  gravel  from  I)arges  to  feeder 
bill.  Cement  was  handled  fi'om  barges  loaded  from  cars 
at  the  material  dock.     The  gravel  was  bar  run,  furnished 


FIG.  10.     SKETCH  OF  TAPE-PULLER 

l)y  tlie  rnion  Sand  and  Material  Co.,  of  Memphis,  Tenn., 
and  ))umped  about  1.")  mi.  above  the  bridge.  Five  300- 
cu.yd.  bai'ges  and  one  of  135  cu.yd.  were  required  to  keep 
the  mixer  going. 

The  piers  were  completed  with  a  derrick  boat  equipped 
with  a  100-ft.  boom  seated  on  a  second  deck  about  22  ft. 
above  the  water,  giving  a  total  working  height  of  about 
115  ft.  Concrete  was  handled  in  1-cu.yd.  buckets.  Steel 
])ier  forms  furnished  by  the  Blaw  Steel  Construction  Co. 
were  \\^(^^\. 

The  total  excavation  on  the  job  was  ir(j,800  cu.yd.,  of 
which  in;),000  cu.yd.  was  air  work.  The  total  concrete 
was-!)3,400  cu.yd.,  in  which  12i),000  bbl,  of  cement  and 
2,100.000  lb.  corrugated  bars  were  used. 

SoMi:  I'oixT.s  IN  Design  of  thk  Piers  and  C.vissgxs 
Jn  the  design  of  piers  a  maxiimiin  toe  pressure  of  G.5 
tons  per  s{i.ft.  was  allowed,  with  the  following  items  taken 
into  consideration  :  Total  dead-  and  live-loads;  impact; 
load  of  soil  on  the  footing  projections;  a  horizontal  load 
Jor  the  fixed  end  of  a  span  equal  to  20%  of  the  total 
live-load  on  one  track  applied  at  top  of  rail,  and  a  load 
of  n/r  for  the  expansion  end;  wind  load  at  45°  over  an 
ai'ca  of  20  ft.  above  top  of  tie,  considered  as  a  closed 
area,  and  a!)ove  that  H/o  times  the  area  of  one  tiniss, 
and  the  total  area  of  end  bracing  for  one  end;  ice,  3  ft. 
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iliick  at-  liiii'li  walrr  plus  ruiTfiit  at  H"  mi.  \h'v  lioiir. 
l)(>(liii-ti(>ii  was  iiiaiK'  lor  l)iio\aiu\,  Imt  skin  fiirlion  was 
not  coiisidcrcd. 

Cnissoiis  1  and  ">.'  wrw  of  siniMai-  tv|t('.  usiiiL;  a  lioii- 
/.onlal  outside  coiii'm'  of  I \?\  1  V-iii.  liiidicr  and  a  vcilical 
inside  i-oiifsc.  'I'lu'  Iriilion  plank  wt'i-e  vcrliial.  and  a 
wood  truss  su|)port('d  the  drtk.  Caissons  '■'>.  1,  (i  and  I 
wci'i'  of  sinnlai'  design,  Uul  steel  trusses  (  i^'ii:.  1)  were 
used  in  place  ol'  wood  on  aeeount  of  the  niueli  ureater  size 
of  those  piers   ( l-'iy-.  !•) . 

Caisson  .'>,  lunvever,  was  desijiiied  with  three  insteail 
of  two  courses  of  12.\12-in.  tind)ers.  a  \erlieal  outside 
course,  a  hoi'i/oidal  middle  and  a  xcrtieal  inside  course. 
as  also  shown  in  l''i_i;'.  !•.  'I'lu'  friction  plank  were  placi'd 
at  45°.     StiH'l  trusses  were  used  as  in   Nos.  .'!.   I.  (i  and  1. 

Tho  noeos.saiT  spread  of  foundation  was  secured  l)y 
throo  ()IVsots  or  stops  from  tho  shaft  width,  avcM-a^iny  as 
follows  for  the  sincn  i)iers:  First  step  (5  ft.  wide.  2.")  ft. 
liio-h;  second  12  ft.  wide.  11  ft.  hi^<,di :  third  IT)  ft.  wide, 
wliieli  carried  out  to  the  full  width  of  the  caisson  and  2  1 
ft.  ahove  the  cutting-  e(li>"e.  In  addition  to  the  savinf>"  in 
concrete  and  decrease  in  weight,  a  considerahle  saving  in 
coflferdam  material  was  effected,  as  the  construction  al- 
lowed the  greater  part  of  it  to  be  cut  loose  and  floated 
out  for  use  on  the  remainder  of  the  piers. 

Ax  Ori:x  Dredging  Pier 

Pier  8  was  sunk  by  open  dredging,  using  a  concrete 
caisson  38x63  ft.,  with  8  pockets  separated  by  2-ft.  walls. 
Two  stiff-leg  derricks  were  used  to  bucket  the  material. 
The  caisson  was  sunk  50  ft.,  and,  the  foundation  not  be- 
ing as  good  as  the  soundings  had  indicated,  wood  piles 
at  3-ft.  centers  were  driven  in  each  pocket,  using  a  set 
of  roller  leads  working  on  top  of  the  caisson. 

Sealing  was  done  with  a  tremie  made  of  10-in.  i)ipe 
and  handled  with  the  derricks.  A  9-ft.  cours(>  of  con- 
crete was  placed  under  40  ft.  of  water.  AVhen  pumped 
out.  practically  no  leaks  developed. 

Steel  erection  started  on  the  north  approach  Oct.  27, 
1915.  To  date  the  north  and  south  approaches,  the  246- 
ft.   deck  span  and  the   ^20-ft.   span  have  been  erected. 


The  erecting  of  the  ']2ll-ft.  span  was  described  in  I'Jiifji- 
iirrninj   .\iirs.    Dec.   21.    I'.MC. 

Two  base  lines  were  used  in  locating  tlu;  piers,  one 
on  the  llhnois  shore  and  one  on  the  Kentucky  shore, 
each  alxtiit  2()()t>  ft.  in  length.  \  goixl  location  could 
not  be  secui'ed  for  either  of  these,  because  there  was  con- 
siderable diirerenee  in  elevation  between  the  ends  and 
too  mui'b  angle  between  the  base  liiu-s  and  tlie  bridge  cen- 
ter line  ( Illinois  side,  7.S°  ;  Kentucky  side,  87" ). 

IMeasiiremeids  were  taken  with  a  (ioNcrnnu'id-tested 
lOO-ft.  tap"  and  thermometer,  using  pulling  and  holding 
slandai'ds  as  shown  in  I^'ig.  I(».  'i'lie  tape  was  suf)p()rted 
at  vni\>i  and  centei-;  mai-king  was  done  on  zinc  strif)S 
tacked  to  the  top  of  2.\  1-in.  stakes.  A  snudl  turnbuckle 
was  used  on  the  rear  viu\  of  the  tape  to  adjust  the  zero 
to  the  stake  nnii'king.  All  measurements  were  taken  at 
night  or  rainy  days,  and  corrections  were  made  for  tem- 
perature, sag  and  pull.  The  pi'obable  error  in  the  Illi- 
nois base  line  was  1  in  1,500,000,  and  in  the  Kentucky 
line    1    in  2.000.000. 

All  angles  were  read  12  times,  6  direct  and  6  reversed, 
using  a  Buff  &  Buff  precise  transit  with  8-in.  horizontal 
ciixde  reading  to  10"  of  arc  and  equipped  with  a  strid- 
ing level.  The  maximum  error  of  closure  in  any  triangle 
was  3".  No  check  measurements  on  center  line  of  bridge 
have  been  ))ossible  as  yet. 

The  Paducah  &  Illinois  li.R.  was  incorporated  by  the 
Chicago,  Burlington  &  Quincy  E.R.  and  the  Nashville, 
Chattanooga  &  St.  Louis  Ry.  to  build  the  bridge  and  about 
15  mi.  of  line  from  Metropolis,  111.,  to  Paducah,  Ky. 
The  road  is  now  in  operation,  using  a  car  ferry  over  the 
Ohio  Iviver 

The  late  C.  H.  Cartlidge,  Bridge  Engineer  of  the  Chi- 
cago, Burlington  &  Quincy  R.R.,  was  Chief  Engineer  of 
the  Paducah  &  Illinois  H.R.  and  designed  the  bridge. 
C  II.  Fickes  w-as  Resident  Engineer  in  charge  of  con- 
struction and  is  now  Chief  Engineer. 

The  Union  Bridge  and  Construction  Co.,  of  Kansas 
City,  Mo.,  had  tlie  contract  for  the  seven  river  piers, 
and  the  American  Bridge  Co.  the  contract  for  fabrica- 
tion and  erection  of  the  superstructure. 


Cantilever  Highway  Bridge  Over  the  Mississippi 


SYXOPSIS — New  bridge  for  liighivay  and  elec- 
tric railivay  traffic  at  Burlington,  Iowa,  built  at 
such  an  elevation  as  not  to  require  a  draw  span. 
Financed  in  an  unusual  way,  and  will  become  the 
property  of  tlie  city. 


The  new  highway  bridge  across  the  Mississippi  River 
at  Burlington,  Iowa,  is  expected  to  be  completed  this 
spring.  It  is  designed  to  carry  interurban  cars,  but  at 
first  will  be  used  only  as  a  highway  bridge,  and  will  be 
a  link  in  the  "Burlington  Way"  automobile  route.  It  is 
the  first  highway  bridge  at  this  point,  and  is  located  at 
High  St.  about  a  mile  above  the  bridge  of  the  Chicago, 
Burlington  &  Quincy  R.E.  The  nearest  crossings  are  at 
i\Iuscatine,  Iowa,  about  60  mi.  upstream,  and  at  Fort 
Madison,  Iowa  (on  the  bridge  of  the  Atchison,  Topeka  & 
Santa  Fe  Ry.^l,  about  20  mi.  downstream.  The  general 
design  is  shown  in  Fig.  1. 


The  new  bridge  w^as  designed  by  the  Wisconsin  Bridge 
and  Iron  Co.,  of  Milwaukee,  AVis.,  and  is  being  built  by 
that  firm.  The  preliminary  surveys  and  design  were 
imder  the  supervision  of  J.  F.  Jackson  and  C.  W.  Brooks, 
of  the  company.  The  substructure  work  was  in  charge 
of  C.  F.  Womelsdorf,  as  Resident  Engineer,  and  F.  A. 
Ross  was  in  charge  of  the  superstructure  as  Superintend- 
ent of  Erection.  The  bridge  is  being  built  for  the  Citi- 
zens Bridge  Co.,  which  was  organized  by  members  of  the 
Commercial  Club  of  Burlington. 

The  financing  of  this  project  is  unique,  in  that  the 
city  is  helping  to  pay  for  the  structure  by  lueans  of  a 
special  tax  levy,  and  under  an  arrangement  whereby  the 
bridge  will  eventually  become  the  property  of  the  city. 
The  cost  is  approximately  $200,000.  The  city  is  furnish- 
ing $95,000  by  means  of  tax  levy ;  $80,000'  will  be  ob- 
tained by  sale  of  bonds,  and  $25,000  from  sale  of  com- 
mon stock  to  members  of  the  Commercial  Club.  The 
Citizens   Bridge    Co.   will   issue   preferred   stock   to   the 
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( ity  dollar  for  dollar  for  taxes  eollectod,  and  will  also  oive 
the  city  a  perpetual  option  on  the  common  stock  at  ])ar 
plus  G%  interest.  By  availing  itself  of  this  option,  the 
city  will  own  all  the  stock,  and  the  hridge  becomes  the 
property  of  the  city  subject  only  to  the  bonds  outstand- 
ing. 

The  total  length  of  the  structure  is  2555  ft.,  and  of  the 
steelwork  2463  ft.  The  main  portion  consists  of  a  canti- 
lever channel  span  480  ft.  c.  to  c.  of  piers,  and  two 
anchor-arm  spans  2(50  ft.  long.  The  channel  span  is 
composed  of  two  cantilever  arms  .132  ft.  long,  carrying 
a  216-ft.  suspended  span.  With  grades  of  4%  and  3%  a 
clearance  of  5(5  to  5?!/^  ft.  above  high  water  is  obtained 
for  a  width  of  about  280  ft.  in  the  channel.  This  meets 
the  government  requirements  for  navigation  and  avoids 
the  cost  and  operating  expense  of  a  draw  span. 

The  Burlington  (west)  approach  begins  at  High  St. 
with  90  ft.  of  fill  l^etween  retaining  walls,  followed  by 
eight  girder  s])ans  of  30  to  (50  ft.,  and  a  deck  truss  span 
of  1  10  ft.  The  outer  (.n\(\  of  this  span  is  carried  by  the 
pier  which  sup])orts  the  anchor  arm  of  the  cantilever  span. 
The  Illinois  (east)  approach  begins  at  a  county  levee  with 
a  short  fill,  followed  by  six  girder  s])ans  of  50  ft.  and  7G 
ft.  3  in.  and  foTir  deck  truss  spans  of  120  to  175  ft.  The 
approaches  have  grades  of  \%  to  the  ends  of  the  anclior 
anus  and  3%  grades  extend  thence  to  the  suspended 
span. 

The  foundations  and  masonry  work  were  com])lete(l 
early  in  December.  At  that  time  the  superstructure  of 
tlie  Burlington  (west)  approach  had  been  erected,  and 
also  the  anchor  arm  of  the  main  span,  while  the  Avest 
cantilever  arm  had  been  commenced.  On  the  east  side, 
the  girder  spans  of  the  approach  had  been  erected.  In 
January  the  work  was  done  on  the  ice,  piles  for  false- 
work being  driven,  and  one  120-ft.  east  approach  span 
was  erected  in  four  days. 

The  suspended  span  will  be  erected  from  each  (mkI  as 
extensions  of  the  cantilever  arms,   beimi"  tied   i)ack   tem- 


])()rarily  to  the  towers  over  the  piers.  For  this  purjwse 
the  top  chord  is  designed  to  be  a  rigid  continuous  mem- 
ber in  erection.  When  the  span  is  completed  the  chord 
will  be  cut  and  adjustable  connections  made  between  the 
cantilever  arms  and  the  suspended  span. 

SUBSTKUCTUUE    FEATUHE.S 

The  fouiulations  of  the  west  approach  and  the  first 
Iwo  main  ])iers  are  on  rock,  Avhich  is  near  the  surface. 
Beyond  the  second  pier  the  rock  falls  away  by  a  steep 
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Arrangement   of   points   for   ailjustment   at    connections   of   the 

suspended   span   with   the   cantilever  arms 

slo])e  and  all  the  remaining  foundations  arc  on  ])iies 
driven  in  the  gravel  bed  of  the  river  and  the  soft  soil  of 
the  Illinois  side.  The  substructure  consists  of  four  main 
piers  for  the  cantilever  spans  and  an  additional  pier  for 
the  west  flanking  span.  The  girder  spans  of  the  west 
(Burlington)  approach  have  steel  bents.  All  piers  for 
the  east  approach  are  pairs  of  steel  cylinders  placed  over 
foundation  piles  and  filled  with  concrete.  The  main 
])iers  have  timber  piles  which  were  cut  off  at  8  ft.  below 
low-water  and  extend  about  5  ft.  into  the  hardpan  stratum 
below  the  sand  of  the  river  l)(>d. 
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FR!.    1.      CDMI'LIOTINO    THiO   SUSl'lCNDIOl )   STAN 

A1)()V(>  the  lii'^li-\v;it(M'  line  ciicli  pin-  consists  of  ;i  pair 
of  concivto  podi'stals,  paiiclli'd  on  lliivc  sides,  and  con- 
iicH'tod  l)v  a  I'-^-in.  curtain  wall  or  diaphra^in.  The 
])edestals  and  walls  are  reinl'orced  with  steel  I'ods  and 
anji'los.  'J'he  main  piers  carryinj;"  the  ends  of  the  deck- 
truss  tiankini;:  spans  have  the  central  portion  (helween 
the  pedestals)  made  much  thicker  np  to  the  level  of  thc> 
scats  for  these  spans.  Pier  No.  1  is  only  43  ft.  hi<;h  in  all 
and  has  its  two  pedestals  connected  only  by  diaphragms 
at  top  and  bottom. 

The  cylinder  })iers  on  the  east  side  were  used  on  ac- 
count of  soft  foundation,  as  they  i^ive  a  relatively  liiiht 
load.  Eacli  pier  has  a  pair  of  cylinders  (4  to  T)  ft.  diam- 
eter in  different  piers)  built  of  T%-in.  plates,  and  in  most 
cases  these  are  telescoped  into  cylind(>rs  of  %-in.  plate 
5  ft.  9  in.  to  7  ft.  3  in.  diameter,  and  13  to  ID  ft.  high, 


lie  riu\:~  in  the  panels  and  pilasters.  These  are  30  in.  he- 
|m\\  the  lipping  and  have  nuts  and  s(piari'  hearing  plat(!s 
Mil  the  outside. 

The  details  of  the  canlilevei-  span  and  siisp(!nded  s))an 
are  -Ikiwii  in  l''ig.  'L  'IMie  trusses  are  spaced  2i)  ft.  c.  to  (;. 
and  have  a  depth  of  2'.)  ft.  in  the  suspiindcfd  span,  32 
It.  in  the  parallel  chord  portions  of  the  arms,  and  (iO 
n.  o\ei-  the  piers.  The  hridge  carries  a  2()-ft.  roadway 
and  l-ft.  sidewalk  as  shown  by  the  cross-section,  Fig.  3. 
There  are  nine  lines  of  10-  and  Ti-iii.  l-heain  and  channel 
joists.  \\'hen  a  car-track  is  laid,  this  will  he  placed  next 
to  the  sidewalk.  The  llooi'  has  a  lower  course  of  3l/.-iii. 
ei-eos()ted  ])laid\,  laid  with  (J-in.  s])aces  and  spiked  to 
wood  strips  bolted  to  the  wel)s  of  the  joists.  This  is 
c()\('ie(l  with  a  wearing  surface  of  2-in.  oak  plank. 
The  sidewalk  has  a  single  course  of  3-in,  plank. 

The  cantilever  trusses  are  riveted  throughout,  except 
that  iiin  connections  are  provided  for  the  connections  with 
the  suspended  span.  The  chords  are  pairs  of  15-in. 
channels,  laced  or  battened  in  dilTerent  panels  and  in  some 
panels  having  24-in.  cover  plates  and  12-in.  side  rein- 
forcing plates.  The  nuiin  posts  (on  the  piers)  are  pairs 
of  ir)-in.  "girder"  I-beams,  spaced  3  ft.  c  to  c.  (longi- 
tudinally) and  laced  with  3x3-in.  angles.  The  truss 
posts  and  other  web  members  are  composed  mainly  of 
four  angles  or  two  channels,  with  lacing  or  batten  plates, 
riate-girder  floor  beams  are  framed  between  the  lower 


PIG.  5.    THE  BURLINGTON  CANTILEVER  BRIDGE.     COMPLETED  IN   FEBRUARY,   1917 


witli  their  tops  7  ft.  above  low-w^ater  line.  These  lower 
cylinders  surround  the  heads  of  the  35-ft.  foundation 
piles. 

The  cylinders  are  filled  with  concrete,  the  filling  of  the 
lower  and  upper  sections  being  bonded  together  by  means 
of  vertical  reinforcing  rods.  Plate-girder  struts  are 
riveted  between  the  lower  (enlarged)  portions  of  the 
cylinders  of  each  pier,  while  the  upper  portions  are  con- 
nected by  girders  or  angle  struts  with  angle  diagonals, 
according  to  the  height  of  the  pier.  The  largest  piers 
have  60  to  85  yd.  of  concrete,  while  the  others  have  from 
22  to  55  yd.  The  load  per  pier  (including  steel,  con- 
crete and  reaction  from  weight  of  spans)  is  from  80  to 
178  tons. 

The  steel  bents  for  the  Burlington  (west)  approach 
have  posts  of  12-in.  Bethlehem  girder  I-beams,  battered 
1:12,  and  connected  by  struts  and  diagonals.  The  re- 
taining walls  of  the  filled  part  of  this  approach  are  12-in. 
thick,  with  30-in.  footings,  and  have  4-in.  pilasters  (24 
in.  wide)  on  the  outside,  spaced  13  ft.  4  in.  c.  to  c. 
Drainage  is  provided  by  inclined  weep-holes  of  2-in.  pipe. 
The  thrust  on  the  walls  is  taken  up  by  transverse  fi^-iii- 


ends  of  the  truss  posts,  and  transverse  struts  between  the 
upper  ends.  The  top  and  bottom  lateral  bracing  has 
diagonals  in  two-panel  lengths.  The  usual  sway  bracing 
is  provided,  and  also  portal  bracing  on  the  inclined  ends 
of  the  cantilever  arms  and  suspended  span. 

In  the  deck-truss  spans,  the  trusses  have  top  chords  of 
two  channels  and  a  cover  plate  (two  angles  in  the  end 
jianels)  and  l)ottom  chords  of  four  angles  with  a  cover 
plate  or  battens  on  the  under  side.  The  posts  and  diag- 
onals are  composed  of  two  or  four  angles.  These  trusses 
have  a  dead  load  of  1450  to  1550  lb.  per  lin.  ft.  of  span. 

The  bridge  is  designed  for  a  li\e-load  on  the  roadw^ay 
of  2000  lb.  ])er  lin. ft.,  or  a  15-ton  road  roller  or  40-ton 
trolley  car  with  30-ton  trailer,  these  concentrated  loads 
being  placed  on  the  various  spans  so  as  to  produce  the 
maximum  stresses  in  tlie  floor  system.  For  the  sidewalk, 
the  live-load  is  100  II).  per  sq.ft.  The  wind  load  is  taken 
at  20  lb.  per  sq.ft.  on  exposed  surfaces.  The  dead-load 
(exclusive  of  floor)  is  about  2200  lb.  per  lin. ft.  for  the 
cantilever  arms  and  1850  lb.  for  the  suspended  span. 
The  weight  of  steel  will  be  al)out  800  tons  for  the  three 
cantilever  spans,  or  a  total  of  1700  tons  for  the  bridge. 
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John  S.  Dennis,  President  Canadian 
Society  of  Civil  Engineers 

By  a.  S.   Dawson* 

John  Stou'i'litoii  Dennis,  the  newly  elected  ])resi(lent  of 
the  Canadian  Society  ol'  Civil  I<]n<>-ineci's,  was  l)()i'n  on 
Oct.  22,  185(),  at  Toronto.  He  is  the  son  of  Li(Mit.-Col. 
J.  S.  Dennis,  the  first  surNcyor  *)'eneral  •)!'  Canada  and 
suhse(inontly  deputy  minister  of  the  Depai'tnient  of  the 
Interior. 

Mr.  Dennis  was  educated  at  the  Toronto  and  Kingston 
grammar  schools  and  at  TTp]ier  Canada  College.  Tie 
suhsequently  graduated  IVom  the  old  military  school  at 
Kingston,  Out.,  hefore  the  creation  of  the  Koyal  Military 
C^ollege.  When  only  IG  3'ears  of  age,  he  joined  a 
Dominion  Government  survey  party  in  the  Province  of 
Manitoha — then  the  very  Far  West;  and  he  ])layed  the 
game  so  well  that  two  years  later  he  was  attached  to  an 
extensive  trigonometrical  survey,  estahlishing  longitudes. 
He  served  his  articles  as  a  Dominion  land  surveyor  with 
the  late  Lindsay  Eussell,  assistant  surveyor  general,  and 
was  commissioned  as  a  Dominion  topographical  surveyor 
in   187.7. 

In  1878,  he  was  given  charge  of  a  special  survey  run- 
ning base-lines  between  meridians.  In  1879  he  entered  the 
service  of  the  Hudson's  Bay  Co.,  at  which  time  Donald 
A.  Smith,  afterward  Lord  Strathcona,  was  the  head. 
The  land  department  of  that  company  was  organized  by 
Mr.  Dennis,  and  during  the  following  two  years  he  did 
much  exploration  work  on  the  Plains  and  on  the  eastern 
slope  of  the  Eocky  Mountains. 

During  the  Reil  Rebellion  in  1885,  he  commanded,  with 
the  rank  of  captain,  an  intelligence  corps  of  scouts 
attached  to  General  Middleton's  column  and  made  up  of 
surveyors  and  pioneers  thoroughly  familiar  with  the 
country.  He  retired  with  the  brevet  rank  of  major  in 
the  Canadian  militia  and  with  mention  for  special 
services  at  the  battle  of  Batoche. 

During  the  ])eriod  between  1882  and  1884,  he  was 
senior  partner  of  the  firm  of  Dennis,  Vaughan  &  Co., 
in  private  practice  as  surveyors  and  engineers  in  Winni- 
peg. In  1885  he  reentered  the  service  of  the  Dominion 
Government.  Promotion  dogged  his  footsteps,  and  in  1892 
he  became  general  inspector  of  surveys  in  western  Canada. 
In  189G,  he  joined  the  service  of  the  Northwest  Territorial 
government  as  chief  engineer  and  became  deputy  com- 
missioner of  public  works  in  1S97.  During  Ibis  period 
he  was  commissioned  to  visit  the  irrigated  districts  of 
the  United  States  with  a  view  to  obtaining  first-hand 
information  in  connection  with  irrigation,  which  it  was 
evident  would  play  an  important  part  in  the  development 
of  certain  sections  of  western  Canada.  As  a  result  of 
this  work  he  took  charge  of  the  irrigation  survevs  and 
framed  the  "Irrigation  Act,"  which,  with  certain  amend- 
ments, is  still  in  effect.  Se\eral  large  projects  proved 
to  be  feasible,  and  most  of  them  ha\e  been  constructed — 
the  largest  being  those  tributary  to  the  Bow  KMver,  east 
of  Calgary,  constructed  by  the  Canadian  Pacific  Railway 
Co.,  and  serving  about  three-quarters  of  a  million  acres. 

In  1902,  Mr.  Dennis  aflRliated  with  the  Canadian 
Pacific  Ry.,  as  superintendent  of  irrigation  and  chief 
engineer  of  the  company's  large  irrigation  jjrojects  in 
Alberta.     Subseoucntiv  he  became  land  coiinn'ssioner  and 

♦Chief  En-^in'^or,  Dopai'tniont  of  Natural  Rcsourc  s,  Cana- 
dian Pacific  Railway  Co.,  Calgary,  Alta. 


then  assistant  to  the  second  \\ce  president,  in  general 
I  barge  of  all  that  company's  land  and  irrigation  interests 
in  western  Canada.  In  1912,  he.  was  |)romoted  to  assist- 
ant to  the  president  of  the  Canadian  Pacific,  with  head- 
(|uarters  at  Calgary,  Alta.,  and  placed  at  the  head  of  the 
Department  of  Natural  Resources,  embracing  all  the  com- 
|)any's  land,  timber  and  mining  interests  in  the  West. 
In  1916,  he  was  transferred  to  Montreal  as  assistant 
to  the  president  of  the  Canadian  Pacific  Ry.,  and  at 
the  head  of  the  newly  created  Department  of  Colonization 
and  Development. 

During  the  past  13  years  he  has  had  general  direction 
of  the  building  of  some  of  the  largest  irrigation  works 
in  existence,  including  the  noteworthy  rein  forced-concrete 
structures  known  as  the  Bassano  dam  and  the  Brooks 
aqueduct. 

j\Ir.  Dennis  has  always  taken  a  very  keen  interest 
in  military  matters.     As  ali'eady  noted,  after  the  Reil 


JOHN  STOUGHTON   DENNIS 

Rebellion  he  was  transferred  to  the  Reserve  of  Officers 
with  the  brevet  rank  of  major:  and  in  191G  he  was 
gazetted  lieutenant-colonel  commanding  the  Calgary  ba- 
tallion  of  the  Reserve  Militia.  He  has  always  been  a 
man  of  broad  visions,  fearless  in  his  convictions,  optimis- 
tic to  a  high  degree  and  possessed  of  unbounded  faith 
in  the  ultimate  place  that  Canada  will  occupy  among  the 
nations  of  the  world.  He  is  characterized  by  his  fair- 
mindedness,  and  has  always  been  a  man  of  quick  decision, 
based  on  a  knowledge  of  facts.  His  accomplishments 
have  been  the  result  of  a  combination  of  sound  judgment 
and  unusual  executive  ability.  His  work  has  left  an 
iiulelible  inijiression  on  the  history  of  the  development 
of  western  Canada. 
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Run-Off  (^OllipiltationS  for  7(),()()()-AciV  '"•'"!'""•>    •^•■^^'■'•^'   ^^"^    iv.onsiderod.      Kv.i,    IIh.u-I.    sudi 

l\       •                  o        I           ■  ""  <'\'''''''""'fi''  iiii^ld  ocelli'  oiilv  once   in  'i->   vr.  iiiid  even 

btorm-Water  Drainage,  St.  Louis  thon-ii  tiic  (ijiiiin-ic  occnsioncd' Mt  such  m  time  woidd  \h- 

'riu>   iv\)o\{   oil  storiii-WMlci-  (lr;iiii;i.uv    lor   the    K'ivcr  dcs  coiisid('i;il.lv    less   lluiii   llic   ililcivsl   on    the  iidditioiial   cx- 

Peros    (lis(rict.    Ii.v    W .    W  .    Ilonicr.    Cliicf    Mno'm.rr    of  pciiditiiiv   iv<|iiuvd    u.  avoi.l    il.   the  coiilimiaMy   -^rowiiin- 

Dcsijiii.  adopted   by   the    Hoard   of    I'uhlic   Service   of   St.  dciiiaiid    for  a    hi^hei'  chiss  of  service   from   all    iiiiprove- 

Loiiis   recently,   hriii^s  .nit    i-l(>arly    the   method   of   sewci-  in.'iits  was  taken    into  account,  and   it   did   not   seem   im- 

(lcsi«j:n  now  used  in  St.  Lmiis.     Its  a|)|>licat  ion  to  so  lai-p'  possihle   llial    at    some   time   in   the   rutiiiv   the  sentiment 

a  project  is  somewhat  unusual.      (  Se(>  h'ln/iiircriini  .\cirs.  loilowiiij;-  such   an   overchar<;c   nii«;iil    loive   the   provision 

Kol).  1,  11)17,  p.  20\).      The  diaina,u-e  area   involved   totals  of   additional    sewciat;c    facilities.      If   this   should    occur, 

:().0()i)  acres.)      .\n  abstract  of  poiiioiis  of  Mr.   lioi'iier's  il    would   pro\c  to  he  enormously  exj)ensivc,  particularly 

report  follows :  in  the  western   part  of  the  system;  and  it  was  thercji'orc 

Up  to   I'M)]   St.  Louis  was  usino-  the  McMath   foi'inula  ilecidcd   to  i-ecommciid   that   the  sewers  he  hiiilt  to  carry 

in  its  sewer  desioii.     'I'hc   known   irrationalities  of   this  any  flood  that  could  reasonably  be  presumed, 

ronnula  and  the  dissatisfaction  with  the  results  obtained  For  the  pui'pose  of  the  Kiver  des  Peres  design,  there- 

linally  led,  in  that  year,  to  the  beiiinning-  of  a  new  study  fore,  a  new  intensity  curve  was  prepared,  which   is  the 

of  rainfall   in  connection  with  sewer  design,  and  shortly  upper  curve  shown  by  a  full  line  in  Fig.  1.     As  shown 

thereafter  the   formula   was   rejected   in   favor  of  an   ap-  l)y  the  ])lotted    points,  the   intensities  of  this  curve  have 

plication  of  the   rational  method   of  design,      in   this   re-  been  exceeded  several  times,  but  only  for  the  shorter  I'ains ; 
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•spect  the  St.  Louis  experience  -svas  not  greatly  different 
from  that  of  other  cities  doing  large  sewer  work. 

At  that  time  the  city  secured  all  the  available  records 
of  the  St.  Louis  Weather  Bureau  station  and  from  tliese 
]irepared  a  rainfall  curve  that  was  used  for  several  years. 
The  data,  of  the  Weather  Bureau,  for  short  storms,  ex- 
tended back  to  only  about  1900,  and  for  the  longer  storms 
figures  w'ere  not  always  given  for  the  total  precipitation 
in  two  and  three  hours.  The  city  installed  its  own  gages 
in  1910,  and  the  record  of  these  gages,  together  with 
those  originally  obtained  from  the  Weather  Bureau,  later 
made  it  advisable  to  revise  the  curve  first  adopted. 

The  revised  rainfall  curve  as  now  used  in  St.  T^uis 
is  shown  as  a  long  dash  line  in  Fig.  1.  It  will  be  noticed 
that  the  intensities  on  this  curve  have  been  exceeded 
at  least  once  and  in  some  cases  three  times  for  any  par- 
ticular duration,  which  would  indicate  that,  if  all  other 
considerations  of  the  design  were  correct,  the  sewers 
would  probably  be  overcharged  somewhat  at  intervals  of 
about  15  or  20  years. 

During  the  latest  studies  of  the  River  des  Peres  scheme 
the  question  of  allowing  this  drainage  system  to  be  over- 
charged at  long  intervals,  as  is  permitted  in  the  case  of 


and  it  was  shown  later  that  the  design  of  the  Eiver  des 
Peres  system  was  not  affected  by  the  intensities  within 
the  2-hr.  time. 

Tji  the  beginning  of  these  studies  the  St.  Louis  engi- 
neers coidd  find  few  reliable  data  on  the  measured  run-off 
from  sewer  districts.  P]ven  the  more  recently  published 
report  from  the  Boston  Society  of  Civil  Engineers  on 
this  subi'ect  gives  results  that  vary  widely,  and  so  many 
local  conditions  are  involved  that  it  is  difficult  to  draw 
conclusions.  St.  Louis,  therefore,  in  1910  initiated  an 
independent  set  of  experiments  on  this  subject  and  had 
a  large  number  of  sewer  and  rain  gages  installed  in  dif- 
ferent drainage  areas.  These  experiments  have  been  con- 
tinued on.  a  large  scale,  but  the  data  thus  secured  have 
not  yet  been  completely  analyzed.     From  a  portion  of  the 
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TABLE    2.      COMPUTATIONS    FOR    THE    TIME    OF   CONCENTRATION    OF  THE    NORTHERN    BRANCH    OF 

RIVER   DES   PERES   AT   THE  CITY  LIMITS   OP  1876* 

Average  Hydraulic 

Aroa  of  Radius 

Cross-Section,  R,  Length,  Slope,  Velocity, 

Station  to  Station                                           Sq.  Ft.  Ft.  H0.62  Ft.  Ft.  per  Ft.  n  Ft.  per  Sec. 

0  +  00  to     11+25 

ll+25to     23  +  25 10  0  64  0  758  1,200  0  0187  0  035  46 

23  +  25to    42+75 12  104  1006  1,950  0  01055  0  035  4  6 

42  +  75  to    93  +  00 20  142  1    24  5.025  0  0084  0  035  5  0 

93  +  00  to  167  +  25 80  2  42  173  7,425  0  0056  0  040  5  0 

167  +  25  to  242  +  25 150  3   24  2  07  7,500  0  0034  0  040  4  7 

242  +  25  to  254  +  25 280  5  00  2  71  1,200  0  00242  0  035  5  9 

254  +  25  to  289  +  25 280  5  00  2  71  3,500  0  00242  0  025  8  3 

289  +  25  to  333+00 • 450  6   50  3    19  4,375  0  00188  0  025  8  6 

333 +00  to  387+00 30ft.  horse-sh.  5,400  0.013  12    1 

*  The  formula  used  in  these  computations  is  as  follows:— V  =  — —  X  R0.62  x  SO. 50  I"  1 16min.  is  taken  as  the  time  of  concentration. 


Total 

Time, 

Time, 

Min. 

Min. 

10  00 

4  35 

14   35 

7  06 

21    41 

16  75 

38    16 

24.75 

62  91 

26  60 

89   5! 

3  39 

93  90 

7  03 

100  93 

8.48 

109  41 

7.44 

116  85t 

records,  liowevor,  it  appears  tliat  a  rather  definite  idea 
of  the  amount  of  run-off  from  sewers  in  tlie  typical  resi- 
dence section  in  St.  Louis  has  been  gained. 

In  applying  the  run-off  factors  with  the  amount  of  im- 
pervious area  taken  into  account  the  run-off  coefficients 
for  several  values  of  impervious  percentages  were  used 
as  given  in  Table  1. 

The  intensity  curve  given  in  Fig.  1  is  reproduced  as 
the  upper  curve  in  Fig.  2,  and  by  multiplying  the  ordi- 
nates  to  this  curve  by  the  run-off  factors  in  Table  1 
values  are  found  for  plotting  the  lower  curves  giving 
rates  of  run-off  for  various  percentages  of  imperviousness. 

It  will  be  noticed  that,  because  the  percentage  of  run- 
off has  been  estimated  to  increase  with  the  duration 
of  the  storm,  the  run-oft's  per  acre  vary  but  little  for 
the  long  storms  that  are  critical  for  the  Eiver  des  Peres. 
For  that  reason  any  errors  in  the  assumptions  of  the 
future  conditions  of  imperviousness  will  have  a  compara- 
tively small  effect  on  the  amount  of  run-off'. 

While  a  large  part  of  the  River  des  Peres  watershed 
within  the  City  of  St.  Louis  is  sewered,  only  a  small 
part  of  the  county  area  is  now  thickly  populated ;  and 
it  was  necessary  to  predict  the  prol^able  growth  of  the 
city  and  the  character  of  occupancy  in  that  portion  of 
the  watershed  beyond  the  St.  Louis  limits.  In  doing  this, 
local  conditions,  the  present  trend  of  growth  and  trans- 
portation facilities  had  to  l)o  taken  into  account.  In 
the  final  analysis  the  portion  of  the  watershed  of  each 
branch  near  the  city  limits  was  assumed  to  reach  a  sec- 
ond-class urban  development,  and  the  percentage  of  im- 
perviousness of  30  was  assigned  to  this  class.  Beyond 
this  a  second  portion  of  the  area  was  assumed  to  become 
finally  a  large  suburban  community  and  was  given  a 
percentage  of  imperviousness  of  1.").  It  was  decided  that 
the  remaining,  or  most  remote,  area  would  never  be  more 
than  semirural,  and  the  })ercentage  of  imperviousness 
was  taken  at  10. 

In  the  application  of  these  values  by  the  rational  meth- 
od to  the  design  of  the  main  drainage  system  it  was  first 
necessary  to  determine  the  probable  time  of  concentra- 
tion of  the  flow  at  the  city  limits.  For  this  purpose 
careful  surveys  were  made  of  the  natural  channel  between 
the  city  limits  and  the  extreme  watershed.  The  length 
of  the  channel,  grades,  channel  section,  high-water  marks 
and  lateral  slopes  of  ground  were  obtained.  In  the  com- 
putation of  the  time  given  in  Table  2,  it  was  assumed 
that  the  channel  throughout  the  section  of  the  first  class 
mentioned  above  would  be  partly  improved  and  that 
through  the  second  and  most  remote  sections  nothing 
more  than  straightening  would  be  done. 

From  Table  2  it  was  found  that  the  time  required  to  con- 
centrate the  run-off  of  excessive  rains  at  the  point  where 
the  channel  fir.'^t  entered  the  citv  limits  is  IKi  minutes. 


With  this  value  of  11 G  min.  as  the  critical  time  at  the 
city  limits  and  the  run-off  factors  for  the  various  classes 
of  impervious  areas  taken  from  the  discharge  curve,  Fig. 
2,  the  run-off  shown  by  Table  3  results. 

TABLE  3.    SUMMARY  OF  AREAS  TRIBUTARY  TO  END  OF  SEWKR 
AT   CITY    LIMITS 

Sec.-Ft. 

30%  impervious,  1,752  acres  at  1.01  sec.-ft.  per  acre 1,770 

15%  impervious,  3,591  acres  at  0.96  sec.-ft.  per  acre 3,447 

10%  impervious,  4,700  acres  at  0.92  sec.-ft.  per  acre 4,324 

Run-off  of  North  Branch  at  city  limits 9,541 

The  resulting  value,  9539  cu.ft.  per  sec,  is  very  much 
greater  than  the  discharge  of  any  flood  that  has  oc- 
curred to  date;  but  it  is  clearly  indicated,  if  the  predic- 
tions of  future  development  of  the  county  territory  are 
approximately  correct. 

The  other  county  areas  were  treated  in  a  manner  sim- 
ilar to  that  given  above  for  the  Xortli  Branch. 

The  rejjort  shows  that  the  run-off  is  much  greater 
than  any  recorded  for  watersheds  of  similar  size,  but 
calls  attention  to  the  fact  that  there  is  no  record  of  a 
watershed  of  this  size  which  is  sewered  to  the  extent 
that  this  one  would  be;  and  if  this  is  taken  into  consid- 
eration with  the  proposed  development  of  the  whole 
valley  as  industrial  property,  it  is  evident  how  great  the 
damage  might  be  in  the  future,  if  sufficient  provision  is 
not  made  at  this  time. 

The  largest  size  of  closed  sewer  proposed  in  the  re- 
port (a  double  arch  of  29  ft.  width)  will  carry  nearly 
14,000  cu.ft.  per  sec. 


The  Need  of  TopoKraiihie  Maps  for  Aviators  was  explained 
by  E.  Lester  Jones,  Superintendent  of  the  United  States  Coast 
and  Geodetic  Survey,  in  a  paper  read  at  the  Pan-American 
Aeronautic  Exposition  in  New  York  City,  Feb.  9.  It  is  well 
understood  that  as  a  means  of  coast  defense  the  United  States 
should  have  a  large  force  of  aeroplanes,  which  may  be 
required  to  operate  at  any  place  along  its  coast.  Where 
aviators  cover  long  distances,  as  they  are  often  obliged  to  do, 
the  need  of  a  good  topographic  map  as  a  guide  is  very  great. 
Unfortunately,  a  large  part  of  the  coastal  area  of  the  United 
States  is  still  unmapped.  There  is  no  topographic  map  of  any 
part  of  our  Atlantic  coast  south  of  Norfolk,  Va.,  and  of  many 
parts  of  the  coast  north  of  that  place;  nor  is  there  a  single 
place  along  the  gulf  coast  where  we  have  any  topographic 
maps.  An  exception  is  made  of  the  narrow  strip  of  topog- 
laphy  3  ml.  wide  which  is  mapped  by  the  Coast  Survey  in 
connection  with  its  hydrographic  charts,  but  this  is  too 
narrow  to  be  of  much  service  foi-  aviation  charts.  From  the 
pressure  of  other  work  the  Coast  Survey  has  not  kept  up  its 
land-topography  work  in  recent  years.  Mr.  Jones  further 
stated  that  there  is  a  movement  now  in  military  circles  to 
start  the  systematic  mapping  of  a  strip  approximately  20  miles 
wide  along  the  entire  coast  line  of  the  United  States,  which 
appears  to  be  the  minimum  amount  that  under  modern  condi- 
tions of  warfare  will  be  needed  for  the  defense  of  the  coast 
and  the  movement  of  troops  along  them.  At  places,  this  width 
of  10  miles  must  be  increased  to  40  or  50  miles.  Mi-.  Jones 
also  urged  a  large  extension  of  wire-drag  surveying  to  dis- 
cover deei)  underwater  reefs,  which  while  not  dangerous  to 
ordinary  vessels  might  prove  fatal  to  submarines  when  oper- 
ating  submerged. 
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Railway  Grade  Chani^cs  in  Two  Cities 


Tho  clcviitidli  of  (nicks  lliroll^h  cities  is  one  of  llic 
most  iniporlniit  duties  in>\v  het'ore  riiilway  coiupjiuies  iiihI 
one  ihnt  occupies  most  of  (he  elTorts  of  tlieii-  coiistnict  ion 
forces  (o(l;iv.  Ill  tlii,^  iirtiile  are  dcsciiUed  llic  iii;iiii 
feadires  of  two  siicli  jolts,  one  at  .laincstown.  \.  I).,  iinw 
about  complctt'd.  and  one  at  Auroi'a,  Id.,  now  iindci' 
wav.  Tlie  two  constructions  are  somewhat  similar,  and 
each  has  some  peculiarities  in  the  concrete  structural  de- 
sign. 

New  Station'  and  I^i-kvatiox  at  Jamkstown 

Till'  improNcments  hy  (he  Noi'lhein  I'acilic  Uy.  at 
James(own,  N.  D.,  included  the  ele\ali(ui  and  reariaiiue- 
nuMit  (d'  tracks,  tlu'  construction  of  a  retaining  wall  and 
a  lar^>e  street  subway  and  the  building'  id'  a  new  station. 
T]w  work  was  done  at  the  same  lime  as  the  const  I'uct  ion 
of  a  sewer  system  by  the  (own.  and  the  railway  paid  pari 
of  the  cost  of  this  instead,  of  buikliu"-  its  own  sewer  out- 


ford  stone  t  rimmin^s  and  gi'een  tile  roof.  A  passaL^e  and 
>lair\\a\  lead  fi'oni  the  main  waiting"  room  to  the  side- 
walk  in   the  '*nd  Ave.  subway. 

The  fminilat  ions  foi'  (he  building  are  concnde  r(dain- 
ing  walls  at  the  sides  and  coliinms  in  the  intei'ior  space, 
as  shown  in  l''ig.  2.  The  gi'ound  on  tlu;  site  of  tlu;  sta- 
tion is  \2  to  I ,")  ft.  below  the  new  grad(!  of  the  tracks, 
necessitating  high  foumlation  walls.  Tiiese  walls  are  of 
a  (bin  rein  forced-concrete  type,  the  wall  acting  as  a  beam 
between  (be  footing  course  and  the  concrete  floor  of  the 
.-tation,  to  both  of  which  it  is  keyed  and  connectful.  The 
fooling  was  carried  down  into  a  shale  foi'inalion,  ami  the 
concrete  was  poni'ed  directly  into  (be  ti'encbes  (without 
side  forms),  thus  making  a  toe  (hat  is  well  anchored  in 
the  ground  to  resist  inward  tbi'ust.  1"'he  floor  slab  is  51/) 
in.  (hick,  reinfoi'ced  wdtb  wire  niesli,  and  is  formed  mono- 
lithic with  beams  between  the  columns.  I'lie  reinforce- 
lueiit  of  the  wall  (along  its  inner  face)   consists  of  hori- 


PIG.  1.  NEW  STATION  AND  TRACK  ELEVATION  ON  THE  NORTHERN  PACIFIC  RY.  AT  JAMESTOWN,  N.  D. 


let  to  the  river.  This  cooperation  of  the  raihvay  com- 
pany and  the  municipality  for  their  mutual  benefit  is  an 
interesting  feature  of  the  work.  The  sewer  system  was 
described  in  Engineering  News,  Feb.  22.  1917. 

Jamestown  is  a  division  point  on  the  main  line  and 
the  starting  point  of  two  branch  lines  (to  north  and 
south).  As  in  many  "Western  to^^ms,  the  railway  nms 
through  the  center,  and  there  are  tAvo  main  streets  along- 
side the  right-of-way,  with  stores  and  hotels  fronting 
upon  the  railway.  The  tracks  have  been  raised  for 
2100  ft.  east  from  5th  Ave.,  wdiich  is  one  of  the  principal 
cross-streets.  The  maximum  elevation  is  614  ft.  This 
change  eliminates  a  sag  in  the  grade  and  a  enables  a  60-ft. 
subway  wnth  13-ft.  headway  to  be  put  in  at  2nd  Ave. 
The  main  sewer  of  the  new  system  crosses  the  railway  at 
this  street,  and  an  outlet  sewer  runs  along  the  south  side 
of  the  tracks  (on  the  railway  right-of-way)  west  to  the 
James  Eiver. 

The  new  passenger  station  (Fig.  1)  is  at  2nd  Ave.,  its 
east  foundation  w^all  fonning  a  part  of  the  abutment  for 
the  subway.  It  is  2.31x38  ft.,  with  station  facilities  on 
the  first  floor,  division  operating  offices  on  the  second  and 
engineers'  offices  on  the  third  floor.  The  building  is  of 
wood  framing  with  Hebron  pressed-brick  walls,  blue  Bed- 


zontal  bars  24  in.  apart  and  vertical  bars  spaced  6  in. 
apart  in  the  lower  portion  and  12  in.  in  the  upper  portion. 

There  will  lie  t"wo  passenger  and  two  freight  tracks, 
two  pair  of  stub  tracks  for  trains  of  the  branch  lines  and 
three  coach-storage  tracks.  In  front  of  the  building  is  a 
platform  21Vi.>  ft.  wide,  with  ends  13  ft.  wide,  extending 
between  the  main  and  stub  tracks.  There  is  also  a  13-ft. 
island  platform  between  the  main  passenger  tracks.  These 
platfonns  are  1100  ft.  long,  paved  with  brick,  and  have 
concrete  curbs.  The  space  between  curbs  is  9  ft.  For 
cleaning  cars  on  the  coach  tracks  there  are  hydrants  and 
boxes  concealed  in  the  island  platform. 

The  main  floor  is  at  the  track  level  and  is  reached  by 
an  inclined  approach  behind  the  station.  This  approach 
has  a  10-ft.  cement  sidewalk  and  a  26-ft.  roadway  (with 
54-ft.  turning  space)  paved  with  sandstone  blocks.  The 
sidewalks  and  roadways  are  drained  by  side  inlets  to  a 
drain  under  the  sidewalk  slab,  with  12-in.  vitrified-pipe 
connections  to  the  storm -water  sewer. 

The  2nd  Ave.  subway,  shown  in  Fig.  2,  is  60  ft.  wide, 
the  full  width  of  the  street.  It  is  of  unusual  length, 
1  (181/2  ft.,  as  it  carries  not  only  the  tracks  and  platforms, 
but  also  the  54-ft.  carriage  space  and  10-ft.  sidewalk  at 
the  summit  of  the  inclined  approach.     It  is  of  reinforced 
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poiiereto  tlirouoliout,  witli  two  side  spans  of  12   ft.  and  To  construct  tlie  slab  spans,  it  was  necessaiy  to  cut  out 

two  middle  spans  of  20  ft.,  carried  bv  three  bents  havini;-  the  tracks  two  at  a  time,  i-emove  a  temporar\^  brid<re  at 

arched  openings  between  a  series  of  rectaii^Iar  columns  the  site  and  pour  the  shd)s  up  to  the  neaiesi  e.xpansion 

spaced  7  ft.  5  in.  c.  to  c.     Beneath  one  of  the  roadways  joint. 
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FIG.    2.     DETAILS  OF  SUBWAY  AND   RETAINING   WALL   AT  STATION  IN  JAMESTOWN 


is  a  main  storm  sewer  38x48  in.,  witli  a  vitrified-pipe  do- 
mestic sewer  below  it. 

The  spans  are  reinforced-conerete  slabs  cast  in  place. 
Each  span  is  made  in  four  sectionG  (with  longitudinal 
Joints),  the  two  outer  sections  being  about  40  ft.  wide  and 
tlie  two  inner  sections  44  ft.  wide.  The  ends  are  treated 
ornamentally  and  carry  hand  railings.  The  top  of  the 
deck  has  a  waterproof  covering  and  is  sloped  toward  the 
ends  to  shed  water.  Di'ainage  is  provided  by  tile  drains 
under  the  platforms  and  laid  along  the  top  and  bottom 
steps  at  tliv'^  back  of  the  abutments  and  retaining  walls. 


Part 


Plan 


FIG.   3.     SUBWAY  OF  REINFORCED-CONCRETE  AT  NORTH 

AVE..   AURORA.   ILL. 

Note   the   special    type   of   foundation    for  abutnient.s   and 

sidewalk  bents 


The  total  estimated  cost  of  the  work  is  $165,000,  dis- 
tributed as  follows:  Station,  retaining  wall  and  subway 
(contract  ])rice),  $112,000;  track  and  grade  changes, 
$24,000 ;  sewers  and  drainage  on  right-of-way,  $8000 ; 
miscellaneous,  $21,000. 

The  E.  a.  Evanstad  Co.  had  the  contract  for  the  sta- 
tion, retaining  wall  and  viaduct,.  Track  and  grade 
changes  are  made  by  the  railway  forces.  The  railway 
company  also  makes  a  voluntary  contribution  toward  the 
expense  of  the  town  sewer  system,  the  amount  being  equal 
to  the  cost  of  constructing  the  company's  own  outlet  to 
the  ri\er.  The  work  was  designed  and  constructed  under 
the  direction  of  W.  L.  Darling,  Chief  Engineer  (recently 
I'csigned),  and  H.  E.  Stevens,  Bridge  Engineer  (now 
Chief  Engineer),  Northern  Pacific  Ry.  Louis  Yager  is 
Division  Engineer,  and  P.  W.  Stickney,  Assistant  Engi- 
neer, is  in  direct  charge  of  the  work.  The  sewer  system 
was  designed  by  L.  P.  Wolff,  Consulting  Engineer,  St. 
]?aul,  Minn. 

liAiLWAY  Changes  at  AuifoiJA,  III. 

The  main  line  of  the  Chicago,  Burlington  &  Quincy 
P.R.  has  a  long  sag  in  the  grade  line  at  Aurora,  111.,  in 
order  to  pass  through  the  city  at  the  street  level ;  and  west 
of  the  river  it  has  a  long  reversed  curve  location  through 
an  industrial  district,  with  a  bridge  over  the  Fox  River. 
I'he  city  has  required  the  elevation  of  the  tracks,  and  in 
connection  with  this  the  main  line  has  been  relocated  for 
a  distance  of  about  four  miles.  This  not  only  eliminates 
undesirable  curvature,  but  improves  the  grades  l)y  re- 
ducing the  .sag. .  The  maximum  grade  will  be  0.3%. 

East  of  the  city  a  long  easy  curve  will  replace  the 
])resent  line  and  provide  for  a  better  arrangement  of 
the  freight  yards.  Through  the  city  the  old  location  is  re- 
tained, but  the  line  will  be  on  a  fill  with  retaining  walls. 
The  right-of-way  is  ahso  widened  for  five  tracks,  involving 
considerable  expense  for  property  acquired.  West  of 
llie  city  a  relocation  eliminates  the  reversed  curves  and 
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tii\('s  ;i  direct  !iii(\  crossiiii^-  tlu'  rixci'  nt  an  isliunl  and  rc- 
quirini;'  ji  luidiic  for  each  clianni'l.  Near  Ihc  ii\ci'  the 
iH>\v  lint'  crosses  an  al)andiincd  .-lone  (|narry,  re(|uirinL;-  a 
eonsidenihli'  fill.  The  old  line  will  he  continued  in  serv- 
ice, as  it,  s(>rves  a  nuiuher  of  industries. 

Tlie  two  hiidyes  o\er  ti\e  1m)\  l{iv(M-  have  concrete'  arch 
spans  of  (i.')  ri.  in  the  clear,  with  spandrel  arches  canvinu 
a  concrete'  deck.  The  one  o\er  the  east  hranch  has  two 
arches,  while  the  one  over  the  west  hranch  has  thi'ce 
arches.  Tln'se  will  carry  live  tracks  spaced  1  I  It.  c.  to  c. 
The  |)iers  and  ahutnients  will  he  huilt  of  full  length  to 
ahove  the  ordinary  water  level,  hut  the  arches  and  uppei- 
parts  of  the  piers  will  he  huilt  only  I'or  three  tracks  at 
this  time. 

The  foundations  eonsist  of  concrete  cylinders  1  ft. 
3  in.  in  diameter,  built  in  open  jiits.  For  each  pier  there 
arc  two  rows  of  cylinders,  sunk  to  rock  at  depths  of  -2'> 
to  35  ft.  They  are  spaced  1(5  ft.  c.  to  c.  lonj^itudinally  and 
91/^  ft.  c.  to  c.  transversely.  The  materials  encountered 
were  gravel  and  clay.  Tli(>  ft)undation  work  will  he  car- 
ried on  during  the  winter,  but  the  arches  will  not  he 
stai-tod  until  next  sununer.  For  this  work  there  are  tliree 
stationary  mixer  plants,  with  1-yd.  mixers  and  98-ft. 
elevator  towers  supporting  inclined  steel  chutes.  Between 
the  two  bridges  will  he  about  1300  ft.  of  ordinary  till. 
across  the  island. 

The  subways  will  have  reinforced-concrete  bents  and 
abutments  with  decks  of  precast  concrete  slabs.  The 
North  Ave.  subway  shown  in  Fig.  3,  is  tyincal  of  these 
structures,  excei)t  "that  it  is  of  unusual  length,  carrying 
six  or  more  tracks  at  various  angles.  A  peculiar  feature 
is  that  of  putting  each  abutment  and  curb-line  bent  on  a 
single  foundation  slab  considerably  below  the  street  level, 
the  space  being  subdivided  by  crosswalk  under  the  side- 
w-alk  and  ribs  extending  from  the  abutment  to  the  col- 
umns of  the  bent.  This  design  was  adopted  in  order  to 
reduce  the  amount  of  concrete  in  view^  of  the  fact  that 
fit  this  point  the  depth  of  foundations  is  about  20  ft.  The 
columns  are  rectangular,  wdth  chamfered  edges.  The 
wing  walls  are  of  the  counterfort  type.  Wood  forms  are 
used,  except  that  for  the  molded  bases  of  the  cohunns 
there  are  cast-iron  forms  which  are  made  at  the  raihvay 
company's  shops.  The  uprights  of  the  column  forms  rest 
on  these  castings. 

This  new  work  will  cost  about  $4,000,000  and  will  be 
completed  (for  three  tracks)  in  about  two  years.  The 
construction  is  being  done  entirely  l)y  company  forces. 
It  w^as  planned  under  the  late  T.  E.  Calvert,  Chief  Engi- 
neer, and  is  under  the  direction  of  W.  L.  Breckenridge, 
Engineer  of  Maintenance-of-Way.  W.  Pringle,  Assistant 
Engineer,  is  in  resident  charge  of  the  work. 


An  Investigation  of  Sewer  Bids  at  Portland,  Ore.,  by  a 
committee  of  three  members  of  the  Oregon  Association  of 
Members  of  the  American  Society  of  Civil  Engineers  was 
recently  requested  by  the  City  Council,  acting  on  rumors  of 
collusion  in  bidding.  At  a  meeting  of  the  Association  to  dis- 
cuss the  request  it  was  urged  that  the  estimate  of  City  Engi- 
neer Philip  H.  Dater,  was  made  in  August,  1916,  since  when 
the  price  of  material.s,  particularly  steel,  and  of  labor,  has 
gone  up;  also  that  the  work  is  hazardous  and  that  the 
contract  provides  for  no  payment  until  the  work  is  completed 
and  accepted.  For  these  reasons  it  is  said  that  it  is  no 
wonder  the  lowest  bid,  made  by  J.  P.  Shea  and  William  Lind, 
was  10  to  12%  above  the  estimate,  or  $302,800  compared  with 
$273,000.  At  last  reports  the  Association  was  to  take  a  ballot 
on  the  request,  with  the  understanding  that  the  three  highest 
nominees  would  be  designated  as  an  investigating  committee. 


Usin^    I.i^ht  Motor   Trucks    for 
(vonstruction  Work 

Tlie  use  of  the  lighter  class  of  motor  trucks,  similar  to 
deliverv  wagons,  for  service  on  construction  work  is  a 
,^|)(.ci;d  Held  nITei-ing  extensive  opportunities,  hut  which 
as  vet  has  not  been  developed  to  the  same  extent  as  the  eni- 
])loyment  of  large  trucks  (especially  those  of  the  duni])- 
Ii(id\  t\pe).  Many  huilders  make  trucks  of  :|-ton  to  2^- 
ton  load  capacity,  and  there  are  s])ecial  attachments  by 
which  automobiles  can  he  converted  into  trucks  of  about 
1-ton  capacity. 

These  light  trucks  are  strong  and  serviceable,  with 
good  overload  capacity,  and  they  are  economical  in  cost 
of  operation  and  maintenance  or  repair.  It  is  obvious 
that  for  economical  scM-vice  a  good  and  careful  driver  is 
essential,  but  it  is  astonishing  what  rough  usage  the 
trucks  wall  .stand,  (Mther  in  careless  handling  or  in 
"."'ctting  o\(M-  rough  ground.  Very  frequently  they  are 
run  with  light  loads,  when  necessary  to  give  prompt  de- 
livery of  material,  machinery,  repair  parts  or  men.  In 
such  cases  time  is  the  all-important  factor.  On  the  other 
hand,  they  not  infrequently  carry  loads  far  above  the 
rated  capacity.  Such  trucks  are  operated  mainly  on  paved 
streets  and  country  roads,  but  can  negotiate  the  rough 
tracks  around  construction  work  or  even  travel  across 
country. 

The  bodies  are  of  different  types,  but  the  most  common 
form  for  this  class  of  machine  is  the  low-side  box  body. 
Typical  designs  are  shown  in  Figs.  1  and  2,  the  former  be- 
ing an  International  truck  with  cab,  and  the  latter 
showing  some  Overland  trucks  with  automobile  hoods. 
Tank  bodies  may  be  adopted  for  hauling  water  or  oil. 
Dumping  bodies  are  not  frequently  used,  as  it  is  rarely 
desirable  or  economical  to  handle  excavated  material  in 
small  lots. 

On  the  other  hand,  for  such  jobs  as  excavation  for 
buildings  a  contractor  may  find  a  light  dump-body  truck 
of  assistance,  especially  if  it  is  convertible  into  a  delivery 
truck.  A  machine  of  this  class  with  1-ton  side-dump 
body  was  described  in  Engineering  News,  of  July  27, 
1916. 

Tlie  advantages  in  speed,  range  of  action  and  readi- 
ness of  service  afforded  by  the  light  trucks  have  long 
been  recognized  by  dealers  in  material  and  supplies,  and 
also  by  municipal  departments.  The  same  advantages 
apply  also  in  much  construction  w^ork,  and  many'  con- 
tractors have  already  added  such  ears  to  their  equipment. 
In  building  work  especially  their  value  is  in  being  able 
to  make  prompt  and  frequent  delivery  and  to  serve  a 
number  of  jobs.  Their  advantages  over  horse-drawn 
trucks  are  largely  in  ability  to  make  numerous  runs  in 
the  city  or  to  make  long  and  quick  runs  to  distant  jobs. 
The  possible  daily  mileage  is  immensely  greater  than  wath 
a  team.  The  team  also  must  have  periodical  rest ;  and  if 
horses  are  overworked  (in  speed,  load  or  length  of  ser- 
vice), they  require  time  to  recover  normal  condition. 

There  is  also  the  "emergency"  advantage  in  making  it 
possible  to  supply  material  quickly  wdien  needed,  whether 
within  or  beyond  the  range  of  a  team.  The  lack  of  drill 
steels,  a  few^  sacks  of  cement,  a  repair  part,  a  little  lumber, 
etc.,  may  cause  an  expensive  delay,  holding  up  the  work 
of  a  large  crew\  But  with  a  light  motor  truck  such 
troubles — wdiich  will  occur  on  construction  work  in  spite 
of  all  foresijTfht — can  bo  taken  care  of  easilv. 
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Some  supply  firms  doalinf];  in  building-  material  have 
round  that  iiaviiit;-  !i<iht  trucks  I'or  l()ii<;-  trips  reduces  the 
cost  of  delivery  to  such  an  extent  thai  oul-ol'-town  jobs 
can  be  figured  at  lower  prices  than  when  teams  were 
used.  With  the  latter  also  there  is  likely  to  be  unsatis- 
factory delivery  in  (listril)uting  jmaterials  to  various 
building;:  in  dill'ereiit  parts  of  a  city.  In  fact,  a  dealer 
in  such  supplies  has  reported  that  a  li-toii  truck  gives 
l)etter  service  than  three  double  teams  and  has  pra<'tically 


FIG.    1.    MOTOR   TRUCK    USED    TO    CARIIV    A    CdXCUETE 
MIXER  AND  BUILDING  MATERIAL 

eliminated,  complaints  from  customers  as  to  delays  in  de- 
livery. 

•  A  2-ton  truck  is  used  by  the  Dravo  Contracting  Co.,  of 
Pittsburgh,  Penn.,  for  hauling  supplies  and  machinery 
parts  from  the  city  to  the  company's  works  at  Neville 
Island  and  from  these  works  to  various  contracts  in  the 
vicinity  of  Pittsburgh.  The  average  trip  is  15  miles 
(in  one  direction)  and  the  maximum  about  25  miles. 
The  h.auling  is  done  on  city  streets,  country  roads  and  the 
temi)orary  driveways  on  the  construction  Jobs.  This  truck 
is  in  constant  service.    A  l|-ton  Kelly-Springfield  truck 


PIG.    2.    TWO   LI(4HT   MOTOR   TRUCKS    USED   BY    A 
CONTRACTING   FIRM 

is  utilized  by  the  T.  .1.  Pai'dy  Construction  Co.,  of 
Bridgeport,  Conn.,  in  hauling  building  materials  from 
cars  to  various  jobs  and  to  dilferent  cities.  Most  of  the 
hauling  is  in  towns,  but  some  on  country  roads.  The 
length  of  trip  is  ordinarily  2  to  5  miles,  but  trips  from 
town  to  town  may  be  10  to  GO  miles  long.  The  cost  of 
operation  and  maintenance  is  small,  and  the  work  is  done 
so  quickly  that  delays  in  supplying  small  quantities  of 
materials  are  eliminated.  It  is  estimated  that  this  truck 
will  pay  for  itself  in  1-|  to  2  years.  Both  the  com- 
panies named  above  turn  to  the  trucks  occasionally  to 
trans])ort  men. 

On  tunnel  work  in  New  York  the  contracting  firm  of 
Booth  &  Flinn  (of  Pittsburgh)  used  a  White  truck  to 
handle  drill  steels.  The  drills  were  sharpened  at  a  cen- 
tral plant,  and  the  truck  distributed  them  to  the  va- 
rious shafts  and  I)rouiiht  l)a<-k  the  worn  drills.     A  rather 


unusual  service  is  hauling  a  concrete  mixer  from  place 
to  place.  This  has  been  done  extensively  by  W.  Polcyn.  a 
Chicago  building  contractor,  with  an  International  truck 
(Fig.  1).  A  suggested  modification  of  this  plan  is  to 
mount  tlie  mixer  permanently  on  a  trailer,  saving  the 
time  of  loading  and  unloading  the  machine. 

Still  another  interesting  example  is  the  operation  of  a 
Smith  "Form -a-T ruck"  (converted  from  a  Ford  auto- 
mobile) by  the  Thompson-Starrett  Co.,  of  Chicago,  dur- 
ing the  construction  of  houses  for  the  United  States  Steel 
Corporation  a+  Cary.  Tnd.  Tliere  are  200  of  these  houses, 
scattered  over  difPerent  locations.  The  concrete  founda- 
tions are  of  uniform  desio-n,  and  the  forms  are  used  over 
and  over  again.  In  moving  the  forms  the  motor  truck 
effects  a  great  saving  in  cost  and  especially  in  time  as  com- 
pared with  a  team.  When  the  forms  are  stripped  from 
one  building,  they  are  loaded  upon  tlie  truck,  with  a 
crew  of  carpenters,  and  quickly  taken  to  the  next  site 
and  erected.  The  truck  is  used  also  in  distributing  ma- 
terials to  the  different  sites. 

There  is  a  reverse  side  to  the  question,  of  course,  and 
one  firm  of  contractors  for  public  works  reports  that  it 
has  found  motor  trucks  more  expensive  than  team  service. 
They  have  employed  light  trucks  in  transporting  gangs 
of  men  for  8  or  9  miles  and  say  that  the  only  saving 
here  was  the  men's  working  time.  But  this  in  itself  may 
be  an  important  saving  in  some  cases.  This  firm  be- 
lieves that  for  hauls  up  to  4  miles  materials  can  be  trans- 
ported 25%  cheaper  with  teams  than  with  motor  trucks. 
It  considers  fi  miles  as  the  minimum  haid  for  trucks  and 
that  even  then  the  roads  must  be  first  class  if  the  trucks 
are  to  show  a  saving  over  transportation  by  teams.  The 
factors  of  speed  and  frequency  of  service  are  not  men- 
tioned and  perhaps  were  not  important. 

It  is  difficidt  to  make  any  close  comparison  of  cost  of 
service  with  .motor  trucks  and  horse  wagons,  but  the 
former  has  been  estimated  at  30  to  50%  the  cost  for  the 
latter.  But  the  greater  speed,  the  possibility  of  more 
frequent  service  or  of  covering  a  greater  mileage  and 
the  fact  that  the  machine  is  ready  at  all  times  may  be 
quite  as  important  as  a  saving  in  cost.  For  a  1-ton  truck 
costing  $1525  the  fixed  charges  and  operating  expenses 
have  been  figured  at  $591  and  $1857  per  year.  This  is 
compared  with  $1370  for  the  cost  of  two  double  teams 
and  wagons,  and  annual  charges  of  $891  and  $3240.  On 
a  basis  of  313  working  days  these  figures  show  a  total 
daily  cost  for  fixed  and  operating  charges  of  $7.82  for 
the  truck  and  $13.20  for  the  teams. 

The  light  motor  trucks  are  of  advantage  also  in  nni- 
nicipal  service  and  are  used  by  water-works  and  other  de- 
partments in  transporting  supplies  and  men.  They  make 
excellent  supply  and  repair  wagons  (with  or  without 
towers)  for  electric-railway,  telephone  and  telegraph  com- 
panies. 

Closely  related  to  the  selection  of  light  motor  trucks  to 
serve  construction  work  is  the  use  of  automobiles  by  en- 
gineers and  su])erintendents  on  such  undertakings.  In 
this  way  they  can  cover  more  jobs  aiul  still  give  more  time 
to  each  than  with  the  horse  and  buggy  equipment  that 
is  now  becoming  obsolete.  The  automobile  also  has  the 
same  ''emergency"  advantages  as  the  motor  truck  in 
speed  and  readiness  for  service.  In  fact,  one  large  firm 
of  contractors  says  it  would  no  more  think  of  conduct- 
ing its  l)usiness  without  its  automobiles  and  light  de- 
li \ery  trucks  than  without  telephone  service. 


ri(i 


K  N  (i  I  N  !•;  !•:  IM  N  (^     .\  !•:  w  s 


Vol.  77,  No.   12 


Classification    Surveys    for   Assessment 
Purposes    in    (California 

J)V  I'Iaim,  a.  M  \i;.sii  \i,i,* 

ClassUicatioii  sui'V(>ys  of  n^nMciilliiral  liinds  for  assoss- 
inont  piu-jMisi's  luis;  iiTontly  1h>coiiu«  I  he  pnuticc  anion<,' 
coiinty  and  stale  otVicials  in  Caliloniiii.  This  work  has 
(.'Oiisistod  of  inakino-  soil  niul  t()|)o<;-rn|)hic  survcvs  and 
maps,  to  sliow  Ihr  hoimdarics  of  the  dillViviit  l\pcs  of 
soils,  and  uradiiiu  ihcin  as  ninnhcis  I.  2  or  'A  of  each 
typo,  or  as  unlit  lor  rultivation.  and  showin*,^  all  areas 
ill  ptM-nianent  crops,  sui-h  as  orchards,  vineyards,  alfalfa, 
hops,  oil'.  All  ini|)ortant  topo.uraphic  IVaturos  are  also 
shown,  such  as  streams,  dry  channels,  iiiigation  or  drain- 
age ditehos,  levees,  roads,  buildings,  fences,  brush  or  tim- 
bered areas,  gravel  bars,  etc. 

Those  maps  have  bi'cn  made  by  eom.pass  and  pacing 
surveys,  platted  in  the  Held.  The  tinished  maps  have 
been  made  on  white  ])aper  with  colored  iid<s  and  show 
all  soil  acreages,  acreages  in  each  })ermanent  crop,  in 
county  roads,  right-of-ways,  etc.  The  maps  of  a  given 
area  are  accompanied  by  a  report  on  the  soils  of  that 
area,  discussing  for  what  crops  they  are  best  adapted, 
comparing  their  values,  discussing  irrigation  or  drain- 
age possibilities  and  giving  other  data  of  value. 

In  California  the  type  of  soil  is  the  most  important 
consideration  in  fixing  land  values;  yet  heretofore  it  has 
been  taken  into  consideration  by  the  assessors  only  in  a 
very  indefinite  way,  if  at  all.  In  many  cases  the  same 
type  of  soil  at  one  end  of  a  county  is  assessed  twice  as 
much  as  at  the  other,  even  though  at  the  same  distance 
from  market;  in  other  cases  all  the  lands  of  a  certain 
district  are  assessed  at  the  same  rate,  even  though  cer- 
tain soils  there  may  be  worth  five  times  as  much  as  others. 
The  inequalities  shown  up  have  been  so  great  that  it  is 
the  intention  of  the  State  Tax  Commission  to  recom- 
mend that  the  next  legislature  adopt  a  bill  providing  that 
the  counties  classify  their  lands,  imder  state  supervision. 
The  methods  that  will  be  recommended  are  those  de- 
scribed here. 

Instruments  Used  and  Methods  of  Fieldwork 

As  before  stated,  the  fieldwork  is  done  by  compass  and 
pacing  surveys,  the  topography  being  platted  in  the  field. 
As  a  hase  to  work  from,  all  deeds,  recorded  surveys,  or 
private  surveys  if  obtainable,  are  platted  on  the  map 
before  entering  the  field.  Where  no  better  infoi'mation 
is  obtainable,  it  may  be  necessary  to  work  to  the  original 
Government  public-land  survey ;  if  this  is  badly  in  error, 
certain  lines  should  be  chained. 

For  taking  the  topography  either  a  sight  compass  on  a 
Jacob's  staff  has  been  used  and  the  map  platted  on  cross- 
section  paper,  or  a  traverse  plane  table  similar  to  that 
of  the  United  States  Geological  Survey  has  been  used. 
The  traverse  table  is  the  best  and  most  convenient.  Even 
with  it,  how^ever,  it  is  often  easier  to  take  unimportant 
bearings  with  a  box  compass  held  in  the  hand  and  plat 
them  with  a  protractor.  The  scale  used  has  been  IG 
in.  to  the  mile,  or  1  in.  =  5  chains  =  330  ft.  By  the 
use  of  cross-section  paper  no  platting  or  scaling  is  neces- 
sary for  lines  run  north  and  south  or  east  and  west. 

Where  the  entire  section  is  agricultural  land,  the  ex- 
aminer usually  goes,  along  the  "forty"  lines,  covering  a 

■»507  Concord  Building-,  Portland,  Ore.,  and  1619  L  St.,  Sacra- 
mento, Calif. 


strip  of  (i(l()  ft.  on  each  side.  He  j)lats  the  position  of 
all  reipiircd  objects  accurately,  pacing  out  foi  side  shots 
the  entire  (iiiO  \'t.  if  necessary,  and  reluming  to  cariT 
the  main  line  along.  If  he  is  surveying  along  a  creek  or 
])aid<,  he  usually  traver.sos  it,  platting  as  lie  goes.  For 
this  il    is  best,  to  have  a  scale  of  j)aees. 

Where  possible,  the  surveyor  goes  east,  west,  north 
or  south  for  the  side  shots,  nnimportant  or  ind(!finite 
boundaries  are  usually  sketched.  On  the  return,  on  a 
line  pai'allel  and  a  (puirt(ir  of  a   mile  ovei',  the  sui'veyor 


eApotN 


^vIp  V(»s4  |_otP  ^j-Ja 


I      rt,C.V     ORCHARD 


'3 

GRAIN 
3.6/1.  /S7 

THOMAS  CREEK  COLONY 


2 

GRAIN 


„4 


so  A. 
13  f, 

PETITE  PRUNE      ^0£^ 
ORCHARD  1       ^ 

llYeors  Old,  poor 
--,     33/1. 


^-^"^-fXlT,       ISA-  __°-^^'-'g^CHARD;//>. 


TRACT  No.  E 


°''*^£lly     Ji  8.5A. 

8.3A  ^"^E     SANDY     LOAM 


ALMOND  ORCHARD 

E  Years  old,  good 
9.6A. 


16 

GRAIN 

9.6 A. 


I.5A 


IrrigaTion  Ditch-' 


.JL-JLi^rifric'oyiityiRp^ou^'HKfZ^i? 


^ 


V/</5 


clDE"  I 


/! 


250A. 


,NG,r 


GRAIN 


^O^A,. 


/  ^''  '■ 
i      ^~-^.  -^  >-•'',''' 

I  /    ^65^.'' 

I  .'y  ,,''  B5A 

^ kT^'^i 

,eHAM^  Vy'^'^'^o., 

GRAIN 
.    / 1  I7.0A. 

J' 

Of' 


I 


^ 


0| 


/ 


k  ^t  > 


I  _^i__    _-'      \  \^ ; 

I  ,,--        isrffPa-yNFiT  fiLti^^'  /     ,' 
W-       Y^         \  \         \/  I 


;    ^\     BJA.     h  /  J^    I 


v^^^Az/^f  POP  ^  ^  y 

s  !  \Q6A\  :    / 

^^vn1t 


V, 


UNCULTIVATED 


38.0A. 


CORNING    GRAVELLY   LOAM  AIO.3 

i 
I 


u 

SAMPLE  LAND-CLASSIP'ICATION  MAP 
Original  map  is  10x17  in.     The  legend  reads  as  follows: 

EAST  i  OF  SEC.   10,  T.24N.R.4W.,  MT.  D.M. 

TEHAMA    COUNTY,    CALIFORNIA 

E.   A.   M.      Aug-.,    1916. 

CONDENSED  REPORT  ON  SOILS 

The  Elder  Silt  Loam  is  a  smooth  textured  silt  loam,  easy 
to  t;ultivate,  and  very  retentive  of  moisture.  It  is  well  adapted 
to  apricots,  peaches,  almonds,  etc.,  and  alfalfa.  Irrigation  is 
desirable,  but  not  necessary.  The  value  of  the  unimproved 
land    is   about    $1.50    per   acre. 

The  Elder  Gravelly  Pine  Sandy  Loam  contains  some  silt, 
and  will  retain  moisture  well  enough  to  produce  peaches  and 
almonds  without  irrigation.  With  irrigation  it  will  raise 
almost  any  deciduous  fruit,  alfalfa,  etc.  The  value  of  the 
unimproved   land   is   about    $90    per   acre. 

The  Tehama  Silt  Loam  is  an  upland  soil,  and,  though  a 
fair  grain  soil,  will  not  produce  fruit  or  alfalfa  successfully 
without  irrigation.  With  iirigation,  however,  it  does  fairly 
well.     The  value  of  the  unimproved  land  is  about  $45  per  acre. 

The  Corning  Gravelly  Loam  on  this  section  is  underlaid  at 
a  depth  of  from  one  to  two  feet  by  a  heavy,  impervious  clay. 
It  retains  moisture  very  poorly,  but  will  raise  grain  in  favor- 
able years  without  irrigation.  The  value  of  the  unimproved 
land  is  about  $15  per  acre. 
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can  clieck  his  work  l)y  rctui'iiing  to  the  same  points.  Tlie 
reason  for  running  through  on  the  "I'ortv"  lines  is  that 
they  are  usually  fenced,  vvhicii  saves  running  a  compass 
line.  Where  tlie  agricultural  land  consists  of  a  creek 
valley  in  the  mountains  half  a  mile  or  so  wide,  the  sur- 
veyor usually  goes  hack  and  forth  across  the  valley,  re- 
turning on  each  trip  to  check  up.  Where  the  owner- 
ships are  by  irregular  metes  and  bounds  surveys,  as  they 
are  in  many  of  the  old  Spanish  land  grants,  no  particu- 
lar system  can  be  followed. 

Methods  of  Classifying  Lands 

Other  details  not  previously  mentioned  are  shown  on 
the  map,  such  as  the  variety  of  orchard  or  vineyard,  the 
approximate  age,  whether  in  good,  fair  or  poor  condition, 
etc.  Annual  crops  such  as  grain,  com.  hay,  sugar  beets, 
etc.,  are  shown,  to  be  marked  on  the  finished  map  in 
pencil.  Th©  cost  of  clearing  all  brush  or  timber  land  is 
estimated  and  the  value  of  all  buildings  appraised.  Size 
of  all  irrigation  or  drainage  ditches,  condition  of  roads, 
levees,  etc..  depth  to  water  in  wells  or  any  other  obtain- 
able data  of  value  are  given. 

The  recognition  and  grading  of  soils  are  not  very  dif- 
ficult. In  all  but  Shasta  County  the  soils  have  been 
named  in  accordance  with  the  soil  surveys  of  the  United 
States  Department  of  Agriculture.  The  soils  of  the  vari- 
ous series  are  given  names  descriptive  of  their  physical 
composition,  such  as  Sacramento  silt  loam,  Sacramento 
fine  sandy  loam  and  Sacramento  fine  sand.  Xaturally,  a 
river  does  not  deposit  three  types  of  soil  of  entirely  uni- 
form physical  and  chemical  composition  and  with  dis- 
tinct boundaries.  Consequently,  these  soils  often  merge 
gradually  into  eacji  other  without  any  distinct  line  of 
change;  and  with  large  bodies  of  soil,  for  instance,  this 
mixture  might  be  described  as  sandy  silt  loam  or  as 
fine  sandy  loam  containing  a  high  percentage  of  silt. 

It  is  here  that  the  grading  by  numbers  comes  in,  as 
a  sandy  area  of  Sacramento  silt  loam,  being  less  valuable, 
would  be  numbered  2  or  even  3 ;  and  likewise,  as  Sacra- 
mento fine  sandy  loam  approached  Sacramento  fine  sand 
in  composition,  it  would  be  numbered  2  or  3.  Often, 
however,  the  boundaries  are  abrupt,  being  marked  by  a 
bank  or  slough.  Dift'erent  kinds  of  soils  are  picked  by 
their  physical  appeai-ance  and  not  by  the  analysis  of 
samples,  as  is  sometimes  thought.  Samples  for  analysis 
should  be  taken  from  representative  areas. 

In  certain  cases  the  diiference  in  soils  occurs  beneath 
the  surface,  so  that  borings  must  be  made  to  find  the 
boundaries.  In  areas  underlain  by  hard  pan,  the  grad- 
ing of  the  soil  depends  on  the  depth  to  hard  pan,  and 
also  upon  whether  the  chemical  composition  of  the  hard 
pan  is  such  that  it  will  disintegrate  under  the  action  of 
water  when  broken  up  by  blasting.  In  most  cases  changes 
under  the  surface  are  indicated  by  the  appearance  of 
the  vegetation.  Conditions  of  drainage,  presence  of 
gravel,  roughness  of  the  surface,  etc.,  are  also  considered 
in  the  grading. 

Alkali  is  another  important  consideration  in  California 
soils.  Surface  alkali,  which  affects  shallow-rooted  crops, 
is  usually  shown  by  the  presence  of  certain  weeds.  The 
variety  of  these  shows  approximately  the  percentage  of 
alkali  present.  Alkali  well  under  the  surface,  which  will 
affect  alfalfa,  fruit  and  other  deep-rooted  crops,  is  deter- 
mined by  electrolytic  instruments. 


'J'hc  finished  ma])s  have  Ijccn  made  on  a  good  qualitv 
of  white  paper  by  tracing  them  direct  from  the  field 
maps.  This  is  done  over  a  piece  of  plate  glass  set  in 
a  drawing  table,  with  an  electric  light  underneath.  Sec- 
tion lines,  lot  lines,  property  lines,  etc.,  have  been  shown 
in  red;  soil  lines,  names  and  acreages  in  green;  and 
creeks,  ditches,  etc.,  in  blue.  Orchards  and  vineyards 
have  been  colored  pink;  alfalfa,  green;  brush  and  tim- 
ber, brow'n.  Areas  of  permanent  crops,  roads,  ditches,  etc., 
have  been  in  red.  Ownerships  have  been  marked  with  col- 
ored pencils.  Irregular  areas  have  been  figured  with  a 
planimeter;  regular  areas,  such  as  rectangular  orchards, 
by  scaling. 

The  actual  cost  of  the  completed  maps  has  ranged 
from  about  3c.  an  acre  for  large  areas  cultivated  mainly 
to  grain  to  a  maximum  of  6c.  an  acre  in  the  diversified 
farming  regions  of  the  Sacramento  bottoms.  The  office 
work  has  cost  almost  as  much  as  the  fieldwork. 

Maps  such  as  described  here  are  valual)le  for  many 
purposes  besides  assessment.  They  would  furnish  infor- 
mation to  prospective  buyers  of  land  and  w^ould  retard  to 
some  extent  the  promotion  of  fraudulent  colonization 
schemes.  They  would  be  of  use  to  many  state  depart- 
ments, to  the  United  States  Government  in  the  matter 
of  rural  credits  and  to  banks  in  making  loans.  For  the 
promotion  of  a  large  irrigation  project,  especially  one 
that  included  small  areas  already  irrigated  and  success- 
fully farmed  to  fruit  and  alfalfa,  these  maps  would  be 
invaluable.  They  would  also  afford  a  means  of  comput- 
ing the  prospective  revenues  of  a  proposed  railroad  and 
the  future  possibilities.  Many  such  projects  which  have 
failed  of  promotion  might  have  succeeded  had  they  been 
accompanied  by  maps  as  complete  as  those  described  here. 

Engineers  for  Oregon  Cement  Mill 

In  the  article  entitled  "Electric-Driven  Cement  ^lill  of 
Oregon  Portland  Cement  Co.,"  published  in  Engineering 
Neivs,  Dec.  21,  1916,  p.  1194,  the  author,  D.  C.  Findlay, 
said:  "The  entire  civil,  electrical  and  mechanical  con- 
struction was  designed  and  supervised  by  the  author/' 
This  statement  does  not  give  proper  credit  to  those  con- 
nected with  some  earlier  design  and  construction  at  the 
same  plant.  Mr.  Findhiy  ])repared  the  article  as  a  descrip- 
tion of  the  electrification  of  the  mill  only  and  included 
the  offending  sentence  with  the  understanding  that  its 
application  should  be  only  to  that  part  of  the  plant. 

The  plant  was  started  some  years  ago  by  the  Cement 
Engineering  Co.,  of  which  L.  D.  Gilbert,  of  Victorville, 
Calif.,  w^as  Chief  Engineer.  After  it  was  well  along 
toward  completion  another  company  took  charge  of  the 
construction,  and  ^Ir.  Findlay's  connection  began  at  that 
time.  The  wet  process,  involving  the  raw  mill  and  the 
kiln  building,  was  designed  by  F.  L.  Smidth  &  Co.,  and 
the  remainder  of  the  engineering  work  up  to  (the  time  of 
^Ir.  Findlay's  connection  was  under  Mr.  Gilbert's  direc- 
tion. Mr.  Gilbert  was  also  the  erection  engineer  for  the 
earlier  owner,  and  in  that  cai)acity  had  Charge  of  the  con- 
struction or  erection  of  the  plant  trackage,  crushing 
machinery  and  most  of  the  storage  bins  and  of  the  raw 
mill.  Under  ]\lr.  Findlay's  direction  the  mill  was  com- 
])leted  and  the  entire  electrification,  elevating  and  con- 
veying installation  and  the  rotary-kiln  installation  were 
])laced,  utilizing  a  great  deal  of  the  earlier  designs  and 
of  the  Smidth  equipment. 
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Vmanvmir  Watcr-Supply  and  Srvveraii^e 
Ojiincctions  and  l^lumbinj^ 

l\\     11.  A.    lU'TI-KItf   .\NI)   F.  ('.  .loitDAN'l 

^^'h(Ml  iMoscs.  wlio  appears  to  have  lu'cn  the  lirsl  sani- 
tarian of  w  lion>  \\v  lia\('  anv  antlicntic  n'conl.  laid  ilowii 
a  i()(K'  I'oi-  living'  and  hrini;-  cloan,  he  litt('(|  his  laws  to 
liotli  the  rich  ai\d  the  |>oor.  lie  said  that  il'  the  unclean 
l)erson  wiis  too  })oor  lo  saerifieo  a  shoe})  or  a  s^oat  on  the 
altar,  as  a  part  oC  the  ]nirii:in,<;  process,  he  mi^iht  saerilice 
a  (owl.  A  saeridee  was  necessary  to  eleanliness  then, 
just  as  ill  tlie  ])resent  day.  But,  unlike  the  present  day, 
the  saeridei'  iiii^hl  he  of  two  values — one  1'or  the  rich 
and  one  for  the  jjoor. 

Tn  this  day.  however,  there  are  not  two  prices  I'oi'  the 
water  service  necessary  to  th(>  sanitai'y  disposal  of  watci-. 
Xor  is  there  any  considerahle  deviation  in  the  price  ol 
hath  tubs  and  phinihin^n-.  Kaeh  demands  saci'ilict',  easy 
for  the  rich  and  iiroliihitivcly  diffieult  for  the  ]hh)v. 

The  inability  of  many  to  contribute  to  the  sanitary 
prop-ress  of  all  should  not  bo  confused  with  ipnonince 
or  lack  of  interest  in  ])roper  sanitation.  We  may  not 
agree  that  all  persons  would  rather  be  clean  than  unclean, 
but  we  must  confess  that  every  individual  values  his 
health ;  and  the  great  majority  value  the  health  of  the 
community  as  a  whole. 

The  little  home,  with  its  well  w'ater-supply,  its  lack 
of  sewers  and  its  oi)en  vaults,  must  give  way  to  water 
service,  sanitary  sewers  and  sanitary  closets.  Some  way 
must  be  found  to  finance  these  improvements  without 
throwing  too  great  a  burden  on  small  property  owners. 

Watei!  and  Si:wer  FacilitiI':s  Madi^  Easy 

Have  not  the  distributors  of  automobiles  pointed  the 
way  for  the  distribution  of  sanitation?  Today,  if  you 
wish,  you  may  go  to  any  dealer  in  automobiles  and  pur- 
chase a  car  by  the  payment  in  cash  of  half  or  less  of 
the  list  price.  A  funding  company  will  supply  the  rest 
of  the  purchase  price  and  so  arrange  the  deferred  pay- 
ments that  you  may  make  one  a  month  for  a  reasonable 
period.  The  automobile  is  delivered  to  you  under  a  kase, 
and  the  title  remains  with  the  funding  company  until 
the  last  payment  is  made.  Insurance,  interest  and 
tjrokerage  make  this  an  attractive  investment  from  the 
standpoint  of  the  funding  company,  and  the  everlasting 
longing  of  the  American  purchaser  for  more  luxury  is 
the  incentive  that  makes  the  business  possible. 

AVhy  not  apply  the  same  principle  to  sanitation?  Why 
not  make  it  possible  for  the  man  who  ow^ns  a  small 
property  to  have  sanitary  plumbing  installed  in  his  lionic 
and  the  cost  thereof  extended  over  a  reasonable  period? 

Electric  light  companies  are  wiring  homes  and  gas 
companies  are  installing  ranges  on  the  installment  plan. 
They  have  the  sales  and  the  collection  systems  already- 
in  operation,  and  the  addition  of  appliance  accounts  is 
simple  and  involves  little  cost. 

This  same  method  of  financing  can  and  will  Ije  api)lied 
to  water  service  and  modern  sanitary  improvements  in 
the  near  future.  Tt  is  a  problem  that  confronts  water 
companies  all  over  the  country,  and  it  is  a  solution  that 


♦Condensed  from  a  paper  read  before  the  Indiana  Sanitary 
and  Water-Supply  Association,   February,   1917. 
tThe   Jenne-Butler   Co.,   Indianapolis,    Ind. 
JSecretary,   Indianapolis  Water  Co.,    Indianapolis,   Ind. 


liiciiii-  iiKiii'  >('i'\  ices  on  their  nianis.  the  use  of  more  walci 
iiiid  I  he  iniproM'inent  of  the  heallh  of  wliole  communities. 

The  walcr  ulMily  lliat  undei'lakes  |tlunibing  as  a  side 
issue,  lor  the  puipose  of  intensifying  its  ])atronage,  will 
encounter  dilliculties  in  the  way  of  criticism.  It  may 
he  denounced  as  a  grasping  corporation  seeking  to 
establish  a  trust  in  the  plumbing  business.  But  the  fact 
remains  that  because  of  its  buying  power,  its  credit,  and 
the  ability  to  wait  for  its  ))r()fit  and  take  it  in  increased 
water  consumption,  it  will  be  able  to  give  to  the  property 
o\\  nei'  more  satisfactory  plumbing  at  less  cost  than  it  can 
now  be  obtained. 

In  Indianapolis  there  is  an  outlet  from  the  mains  of 
the  water  company  for  every  7.5  persons  in  the  city.  The 
average  size  of  a  family  is  five.  It  follows  that  th(^ 
husiness  of  the  watei-  company  is  ^^\%  less  than  it 
niiiiht  he.  This  one-third  represents  the  fi(!ld  of  pros- 
pects, and  any  merchandising  expert  will  say  that  one- 
third  of  the  whole  of  a  city's  population  is  a  desirable 
Held   to  cultivate. 

With  one-third  the  city  as  the  field  there  is  neces.sary 
lo  the  development  of  business,  capital  sufficient  to  equip 
the  possible  user  of  water  for  its  enjoyment.  The  in- 
stallation desired  in  the  class  of  homes  in  the  city  that 
now  lia\('  no  water  service  has  been  estimated  at  a  physical 
cost  of  fi'oni  $100  to  $250,  according  to  size  and  location. 
Taking  the  lowest  figures  as  a  basis,  interest  at  6%  for 
two  years  and  a  brokerage  charge  of  6%  could  be  added, 
and  the  installations  made  at  a  partial  payment  cost  of 
$4.92  a  month  for  24  months.  To  this  should  be  added 
tlu>  cost  of  water,  not  exceeding  $1  a  month,  making 
ill  all  a  charge  against  the  property  of  $5.92  a  month, 
or  a])proxiniateIy  19.7c.  a  day.  This  should  prove  a  fairly- 
attractive  proposition  for  the  man  with  a  small  property 
whose  concern  is  a  safe  water-supply,  such  as  is  furnished 
by  water  utilities. 

Jjeasing  Plumbixg  Fixtures 

Turning  now  to  sewerage  facilities,  it  may  be  noted 
first  of  all  that  the  cost  of  plumbing  fixtures  in  a  modern 
home  is  not  the  major  item  of  expense,  but  the  fixtures 
are  the  necessary  item  to  the  enjoyment  of  sanitation. 
It  is  urged  by  plumbers  and  others  that  no  property 
owner  who  has  once  had  plumbing  fixtures  installed  can 
afford  to  have  them  removed  from  a  house.  The  removal 
is  attended  by  such  wreckage  that  the  property  would 
depreciate  in  value  to  a  point  far  in  excess  of  the  cost 
of  the  fixtures  and  the  labor  necessary  to  sanitary 
plumbing.  It  is  argued  that  an  owner  who  has  profited 
by  better  rentals  or  greater  conveniences  would  exhaust 
every  resource  rather  than  suft'er  the  removal  of  plumbing 
fixtures  which  have  only  recently  been  installed.  Con- 
setiuently,  those  who  have  investigated  the  credit  problem 
maintain  that  a  lease  drawn  to  cover  the  fixtures  installed 
in  the  house  and  affording  legal  right  to  enter  and  remove 
these  fixtures  in  event  of  noncompliance  with  the  terms  of 
these  leases  w^ould  in  practically  all  instances  be  sufficient 
])rotection  for  capital,  no  matter  how  timid  it  might  be. 

Funding  (*o]\ri'ANY  I^uoposition 

Organization  and  operation  of  the  funding  company  is 
possible  at  a  very  small  overhead  cost.  The  amount  of 
capital  actually  necessary  is  dependent  on  the  size  of 
the  field,  but  a  consideration  not  to  be  overlooked  is 
the   fact   that   each   month   brings   part   of    the   capital 
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back  for  reinvestment,  and  with  each  monttily  payment 
the  individual  account  becomes  more  secure. 

Operating  expenses  of  the  funding  company  would 
consist  of  three  branches :  Promotion  of  business,  investi- 
gation of  risks  and  collection.  The  expenditure  necessary 
for  the  promotion  of  business  will  depend  on  the  method 
of  operation  finally  adopted. 

In  the  automobile  business  it  has  been  found  more 
desirable  to  have  the  funding  company  separate  from 
the  sales  agency,  in  name  at  least.  Perhaps  this  would 
be  more  advisable  in  sanitary  funding.  Certain  it  is, 
that  if  the  funding  company  were  holding  out  to  each 
plumber  an  opportunity  to  do  work  and  collect  his  money 
immediately,  even  though  the  employer  is  not  in  a  posi- 
tion to  pay  him  cash,  every  plumber  in  the  community 
would  become  an  eiithusiatic  salesman,  and  the  cost  of 
sales  would  be  greatly  reduced  for  the  funding  company. 

The  ideal  situation  seems  to  involve  the  organization 
of  a  company  with  sufficient  capital  to  be  able  to  say 
to  the  property  owner:  "Hire  any  plumber  you  choose 
and  select  any  fixtures  you  desire.  We  will  pay  the  entire 
cost  and  give  you  two  years  in  which  to  pay  us." 

Then,  with  the  plumbers  of  a  city  the  enthusiastic 
boosters  of  the  funding  company,  the  examination  of  the 
risks  is  the  next  important  operating  detail.  It  has 
been  estimated  that  this  work  can  l)e  accomplished  at  a 
minimum  fee  of  $5  a  risk.  The  burden  of  showing  title 
to  the  property  is  to  be  thrown  on  the  applicant  for  a 
contract,  and  extensive  investigation  is  not  necessary. 
A  manager  of  ordinary  intelligence  would  be  capable  of 
judging  the  advisability  of  the  contract,  and  a  single 
inspection  of  the  property  should  be  sufficient  to  satisfy 
him.  The  time  element  is  not  important,  and  his  work 
could  be  so  distributed  as  to  make  it  least  expensive. 

For  convenience  of  collection,  the  water  rental  and  the 
partial  payment  should  be  payable  at  the  same  place,  the 
lessee  being  billed  for  the  total,  and  the  utility  holding 
the  funding  company  being  responsible  for  the  water 
rental.  A  simple  card  system  of  bookkeeping  and  a 
stenographer  supplied  with  suitable  letter  forms  for  prod- 
ding the  delinquents  should  accomplish  the  collections 
without  great  expense. 

Enlisting  the  Small  Propkrty  Owner 

Whenever  it  is  possible  for  the  small  pro])erty  owner 
to  improve  his  property  without  shouldering  a  hardship 
in  the  form  of  a  big  initial  expenditure,  it  will  be  easier 
to  insist  on  sanitary  improvements.  Laws  designed  to 
wipe  out  open  vaults  and  unsafe  wells  will  not  be  assail- 
able on  the  ground  that  they  are  confiscatory.  Property 
owners  will  benefit  by  increased  value  of  their  holdings. 
Renters  will  find  properties  more  desirable.  Water  utili- 
ties will  cut  down  their  fixed  charges  as  they  increase  the 
number  of  their  patrons.  Improved  sanitation  will  bring 
about  better  health,  and  there  will  be  far  more  individual 
effort  toward  connnunity  health. 


A  Combined  Teoliiiu'sil   AN.soeiation  and  liahor  Union   is  the 

Civil  Engineers  and  Surveyors  Assistants  Association,  of 
Chicago,  which  is  affiliated  with  the  American  Federation 
of  Labor.  A  circular  issued  by  the  association  states  that 
although  these  men  are  technically  trained  and  have  con- 
siderable capital  invested  in  theii-  educational  equipment,  they 
often  receive  less  pay  than  the  laborers  working  under  them. 
The  assistants  have  organized  therefore  in  order  to  secure 
compensation  more  in  accord  with  their  responsibility  and 
training.  The  secretary  is  Le  Roy  Brown,  1435  North  Oakley 
Boulevard,  Chicago. 


Suggestions  for  Selecting  and 
Testing  Drill  Steel 

By  Frank  H.  Kaiser* 

Mining  witli  rock,  drills  has  progressed  to  a  point 
where  the  actual  cfTicicncy  of  the  drilling  operation  de- 
pends more  on  the  drill  steel  than  ever  before.  In  order 
that  the  steel  can  meet  these  conditions,  one  must  be  able 
to  ohtain  a  uniform  quality  of  steel  and  he  able  to  sub- 
ject the  steel  to  the  proper  treatment.  There  must  l)e 
means  of  doing  this  from  day  to  day.  As  a  suggestion 
for  meeting  these  conditions  the  facts  in  this  article  are 
presented. 

Although  the  chemical  qualities  of  steel  have  a  great  in- 
fluence, the  analyses  of  drill  steel  are  practically  stand- 
ardized. A  chemical  laboratory  would  be  a  good  asset, 
but  it  is  not  essential  for  this  work.  When  the  proper 
licat-treatment  has  been  given  to  the  steel — assuming  the 
steel  to  have  the  chemical  properties  as  specified  for 
standard  drill  steel — and  the  treated  steel  is  either  too  soft 
or  gives  exceptional  service,  a  sample  of  it  could  be  sent 
to  a  commercial  laboratory  for  chemical  analysis. 

Drill  steels  are  made  by  both  the  openhearth  and  cruci- 
ble methods.  The  crucible-made  are  lower  in  phosphorus 
and  sulphur  as  a  rule,  while  theopenhearth  is  lower  in  sili- 
con. For  each  grade  in  either  make,  the  carbon  content 
will  vary  according  to  the  size  of  the  steel.  In  general 
the  average  analysis  of  a  drill  steel  would  show : 

<V  c- 

/O  \c 

Manganese 0. 25    to  0.40.       Some  makes  as  low    as  0. 1 5 

Phosphorus.    0.01     to  0.025.     Some  makes  as  high  as  0.04 

Sulphur 0.01  5  to  0.025.     Some  makes  as  high  as  0.04 

Silicon 0.10    to  0. 20.       Some  makes  lower 

Hardness  (as  received)  40  to  50  scleroscope  or  225  to  300  Brinell 

The  carbon  content  will  vary  as  follows,  as  to  shape, 
size  and  make : 

%  Carbon 

American-made  octagon 0. 80  to  1 .  00 

Amerioan-made  cruciform 0.80  to  0.95 

American-made  hexagon  and  round  hollow 0.70  to  0.85 

American-made  solid  and  hollow  spiral 0.70  to  0  85 

F.J.A.B.  No.  7 0.65  to  0  80 

F.J.A.B.  No.  10 0.90  to  1.05 

It  is  advisable  in  selecting  a  drill  steel  that  either  a 
steel  company  or  a  drill  manufacturer  be  consulted,  as 
their  experience  fits  them  to  suggest  the  best  steel  for  the 
conditions.  Request  the  steel  company  to  give  the  criti- 
cal range  of  the  steel  and  the  proper  forging,  annealing 
and  hardening  temperatures. 

Each  bar  of  drill  steel  as  received  should  have  a  3-  or 
4-in.  test  piece  cut  off  and  the  piece  and  bar  numbered. 
In  this  way  a  record  can  be  kept  of  when  the  bar  was 
received,  from  whom  and  the  service  given.  Determine 
the  Brinell  hardness  on  the  cut  end  of  the  test  piece  and 
then  subject  the  piece  to  a  simple  forging  operation,  heat- 
ing to  the  recommended  forging  temperature.  Anneal  the 
piece  as  recommended  and  then  harden,  using  the  recom- 
mended temperature  and  quenching  medium.  If  the 
steels  as  used  are  drawn  or  tempered,  the  test  piece  should 
be  heated  to  the  same  drawing  temperature.  Determine 
the  Brinell  hardness  on  this  properly  treated  test  piece, 
then  break  it  and  examine  the  fracture,  noting  the  grain. 
If  the  fracture  shows  a  seam  or  pipe,  the  bar  should 
be  rejected. 

Each  drill  steel  made  should  bear  the  same  number 
as  the  bar  from  which  it  is  made,  and  a  record  should  be 
ke])t  of  the  service  of  the   drill  steel.     In   this  way  a 

♦Metallurgist,  Sullivan  Machinery  Co.,  Claremont,  N.  H. 
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rccuid  will  1)1'  liiid  ol'  llir  r»riiirll  hiirdncss  df  llic  >t('cl  ;is 
lT(vi\i'(l,  the  i()in|il('ti'  ln'iil-l  rciil  iiiciil,  llic  li;i  idin'-s  n\'  tlic 
hcilt-t  rcjiti'd  sicci  iiiul  tlir  sr|-\  ice  of  the  sled  In  tlif  iiiiiic. 
Al'lcr  ;l  liiimlii'il  nr  mi  Ic^ts  li;i\('  liccii  iiiiidc,  sniiic  (if  llic 
lii^ii,  nu'diiim  and  low  l>riiH'll  lest  hars  and  those  L:i\in^' 
llic  Ix'st  service  can  he  analyzed.  In  this  way  a  standard 
specilication  can  he  delerniincd  for  the  drill  steel  hest 
suited  to  meet  the  conditions  dl'  the  mine,  liivinj^'  the  de 
sired  carhiin  ranuc  (10  points)  and  the  Hrinell  hard 
ness  ran^e. 

The  (>ss(>ntial  eciuipnient  consists  of  the  rollowini; : 
I'rinell  testin<;-  machine;  furnaci'  I'or  heatini:-  the  steel. 
eqnip])ed  with  pyrotnc'ler;  qnenchinii-  taid\ ;  teniperin,u  or 
drawinji'  hath  ;  means  of  I'ori^in^.  K.\ee])t  \ho  testinij^  ma- 
chine, this  ccpiipment  can  I)e  found  in  the  hiacksmith 
shop. 

HiXTs  .\.s  TO  Arr.\i!.\Ti's 

(las  or  oil-fired  furnaces  of  the  niunie  or  senn-mulTle 
ty])e  <:ivo  tlio  best  results  and  are  easily  manipulated  so 
that  a  constant  tem])erature  ran  be  maintained.  I*^ir- 
naces  should  be  adapted  to  meet  the  conditions. 

Pyrometers  are  essential.  Base-metal  couples  should 
be  used  either  with  j2jalvanometer  or  potentiometer.  TTse 
equi])ments  that  automatically  take  care  of  tlu>  cold 
junction.  Both  the  Wilson-Maeulen  l)ase-metal  e((uip- 
ment  and  the  Leeds  &  North rup  potentiometer  equipment 
have  ])ro\"ed  serviceable.  Ada])t  the  pyrometer  equipment 
to  the  conditions. 

Place  the  base-metal  cou])le  in  an  X  or  XX  iron  ])i])e 
plng">ied  or  welded  shut  at  one  end,  then  place  this  in  the 
chamber  of  the  furnace  as  near  to  the  drill  steel  as  con 
venient.  The  indicating-  instnnnent  should  be  somewhat 
away  from  the  furnace,  so  placed  as  to  be  free  from  vibra- 
tion and  excessive  changes  in  temperature. 

The  pyrometers  should  be  checked  weekly  at  least.  One 
base-metal  couple  can  be  kept  as  a  standard  and  com- 
pared with  the  one  in  service.  When  the  regular  one 
shows  too  great  a  variable  error,  use  the  standard  as 
regular  and  purchase  a  new  couple  to  use  as  standard. 
T'he  indicating  instrument  should  be  sent  away  periodi- 
cally to  be  tested  and  regulated.  Complete  information 
and  instructions  should  be  obtained  from  the  manufactur- 
ers at  the  time  of  purchase. 

It  is  not  essential  to  have  an  equipment  for  determining 
the  critical  range.  Obtain  this  range  from  the  steel 
maker.  The  hardening  heat  is  higher  than  the  critical 
range  and  depends  on  the  shape  and  size. 

Hints  as  to  Treatment 

The  following  table  will  show  the  approximate  critical 
ranges  and  hardening  temperatures  of  steel  relative  to  the 
carbon  content: 


'arbon  Content, 

% 

Critical    Range,    F. 

Hi 

irdening  Temperature,  F. 

0  60 

1.340  to  1,380° 

1,400  to  1,460° 

0  70 

1,340  to  1,375° 

1,400  to  1,450° 

0.80 

1,340  to  1,363° 

1,390  to  1,450° 

0  90 

1,340  to  1,360° 

1,375  to  1,450° 

1    00 

1,340  to  1,360° 

1,375  to  1,450° 

1    10 

1,340  to  1,360° 

1,375  to  1,430° 

The  forging  temperature  for  drill  steels  should  be  from 
1550  to  1600°  F.  Do  not  continue  the  forging-  operation 
after  the  steel  fades  from  a  red  color,  as  forging  a  steel 
cold  or  below  its  critical  range  distorts  the  structure  and 
tends  to  produce  brittleness.  Reheat  the  steel,  if  neces- 
sary, to  finish  the  forging  operation. 

In  annealing,  heat  the  steel  just  above  the  critical  range 
and  cool  slowly.     In  hardening,  if  the  steel  is  rapidly 


healed,  il  -hduld  \>r  held  just  long  enough  to  heat  tlior- 
oiighl\.  Iiicvcn  heating  residts  in  a  soft  center.  On  the 
other  han<l.  the  steel  should  neither  he  held  too  long  at 
llic  hardening  lemperat  lire  nor  soaked,  as  such  trealment 
opens  thegi'aii!  or  enlarges  the  ciystals,  lending  to  hritile- 
iiess. 

The  (pienching  hath  should  oe  large  and  deej).  Clean 
water  is  a  siiitahle  (pienching  medium,  \>ni  I'or  uniform 
resulls  it  should  he  kept  at  (iO  to  80'^  K.  After  the 
steel  is  (pienched,  it  is  in  its  hardest  condition,  with  a 
leiidency  to  be  brittle;  accoi'dingly,  it  will  not  well  re- 
sist shock.  To  obviate  this,  it  is  well  to  draw  the  temper, 
thus  sacrilicing  a  small  amount  of  the  original  l«ardn(!ss 
for  a  like  gain  in  toughness.  '^Fhe  temperatui-e  to  which 
the  steel  should  be  drawn  will  depend  on  the  condition 
of  the  rock.  This  must  be  determined  by  experimenting. 
The  drawing  tein])erature  will  vary  from  350  to  000° 
l'\  Use  a  heavy  or  (500°  fire-test  oil  for  the  drawing 
medium,  reading  the  tenijierature  with  a  thermometer. 
The  "Tycos"  armored  thermometers,  of  the  Taylor  In- 
strument Co.,  Pochester,  N.  Y.,  are  suitable. 

Jn  treating  the  shank  end  of  the  steel,  after  forging 
and  annealing,  heat  to  the  proper  hardening  temperature 
and  quench  in  oil.  The  oil  tank  should  be  large  and 
the  oil  kept  at  a  uniform  temperature  by  circulation 
through  a  coil  surrounded  by  water  or  by  circulating  the 
water  through  a  coil  around  the  inside  of  the  oil  tank. 
No.  2  soluble  quenching  oil,  made  by  E.  F.  Houghton  & 
Co.,  Philadelphia,  Penn.,  is  suitable.  When  the  steel  has 
reached  the  temperature  indicated  by  the  pyrometer,  the 
color  of  the  heated  steel  will  be  the  same  as  that  of  the 
ii-on  pipe  in  which  the  base-metal  couple  is  in  direct  con- 
tact with  plugged  end  inserted  in  the  furnace. 

In  conclusion  I  desire  to  urge  cooperation  with  the 
steelmaker  in  all  drill-steel  troubles,  as  I  believe  the  steel- 
maker is  as  anxious  to  give  satisfaction  as  the  user  is  to 
obtain  it. 


Liquid  Chlorine  Proves  Superior 
to  Hypochlorite 

Liquid  chlorine  cost  nnich  less  and  effected  more  bac- 
terial reduction  than  hypochlorite  and  was  in  other  re- 
spects more  satisfactory  on  one  installation,  according  to 
a  paper  by  M.  S.  Button,  of  the  Central  Illinois  Public 
Service,  Lawrenceville,  111.,  before  the  Illinois  Section  of 
the  American  Water-Works  Association,  Mar.  13-14. 

With  hypochlorite  at  7c.  and  liquid  chlorine  at  20c. 
the  average  cost  of  hypochlorite  treatment  for  January 
was  $1.07,  compared  with  only  -$0.28  per  1,000,000  gal. 
for  liquid  chlorine. 

The  average  reduction  in  bacteria  count  of  daily  plates 
made  on  nutrient  agar  incubated  at  37°  C.  for  24  hours, 
was  as  follows :  In  January  when  hypochlorite  was  used 
the  average  raw-water  count  was  6300  and  the  filtered- 
water  count  was  15.  In  June,  when  liquid  chlorine  was 
used,  the  average  raw-water  count  was  7980  and  the 
tiltered-water  count  was  11.  In  B.  Coli  tests,  the  raw 
water  shows  100%  for  each  month,  while  the  filtered 
water  shows  1.6%  in  January  and  0.0%  in  June.  These 
results  were  obtained  by  means  of  1  c.c.  samples  in  all 
cases.  Also  note  that  wdiile  hypochlorite  was  used  0.46 
]i.p.ni.  of  available  chlorine  was  applied  and  while  using 
liquid  chlorine  0.22  p. p.m.  of  chlorine  was  applied. 
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Notes  from  Field  and  Office 


Bearing   test  on  wet  sand  confined    by  steel  sheet  piling— ^Siphoning  water  over  a  95-ft.  barrier- 
Detail   index   in  a   structural   engineer's  office — Unusual 
operation  at  an  Ohio   River  dam 


Bearing  Test  on  Confined  Wet  Sand 

A  concrete  slah-and-g-irder  iiuit,  with  the  wet  treacher- 
ous sand  nnderneath  confijied  hy  a  ring  ol!  interlocking 
steel  sheet  piling,  supports  the  new  boiler  house  and  coal- 
storage  plant  of  the  New  York  Steam  Co.,  at  Burling  Slip 
and  Water  St.,  in  downtown  New  York  City.  The  load 
of  the  boiler  room  averages  3.6  tons  per  sq.ft.  of  the  entire 
foundation ;  for  the  coal-])lant  mat  the  load  is  5.4  tons. 
Before  the  Building  Dei)artnient  would  permit  such  a 
foundation  to  be  laid,  it  had  to  be  convinced  by  tests  of 
the  safety  of  the  method.  The  sketch  shows  how  the 
loading  test  was  made  and  gives  the  settlement  by  curves. 


^             -                         -■                                  IT 

■^^s              :      _    -         - 1  - 

>^                              '--   .$.  - 

10          '      s                                                  ^  - 

i:^                      -M- 

-  -'    5^                       J- 

20                             ^^'^s                                -4- 

^  \    ^                 to           / 

^v-                 *S                            ^                         / 

30                                        ^^^J"> 

"    \:~t^  *4=  -5   - 

40               "       ^            5       X^^»v  '      ^ 

-S"      "►§  y '^  g5- is"r^    -    - 

IX  — -J^^     ^1s.<-^l3%>^ 

50                   Jm^  Curve  Ch         ^    -^ 

~        M           ^              T     ^    S_ 

60                  S      --i§      ^         ^       "?!         i-" 

if       "^       ^       -*5       S        ?\ 

^    ^     a  4^§    "1     ^- 

^       S       IQ  i^^       5^       P» 

+  2       Area  way 
0 


-8 


-105 
-123 


Medium  Sand 
Ground  Vibfer 


Orave/andSond 
Blue  Oqy  and  Sand 

3  fine  Sand  and  Oay 


Materials 


Load  in  Tons  per  Sq.Ft 


4         5         6 
Hours  of  Load 


LOADING   TEST   FOR   UNUSUAL,   FOUNDATKXX 

The  test  arrangement  is  really  a  model  of  the  foun- 
dation proposed.  A  steel  sheet-pile  box  was  driven  to  a 
depth  of  36  ft.  below  curb  and  the  material  inside  ex- 
cavated to  a  depth  of  15  ft.  A  concrete  slab  3|  ft.  thick 
was  placed  on  the  sand  bottom  below  groundwater.  The 
slab  was  loaded  with  ])ig  iron  to  give  a  maxinmm  load  of 
G  tons  per  sq.ft.,  and  readings  were  taken  on  the  four 
corners.  The  greatest  settlement  after  337  hours  was 
0.061  ft.,  the  average  settlement  for  this  period  being 
0.047  ft.  The  time  curve  shows  that  there  was  no  settle- 
ment between  load  applications. 

After  this  satisfactory  test,  the  foundation  mat,  de- 
signed by  Daniel  E.  Moran,  consulting  engineer,  was 
constructed  by  The  Foundation  Co. 

'3. 

Mechanical  Siphon  Forces  Water 
Over  95-Ft.  Summit 

By  J.  W.  SWAHEN* 

The  writer  recently  inspected  a  mechanical  siphon  in 
western  Idaho,  consisting  of  a  motor-driven  centrifugal 
l)ump  and  a  generator  driven  by  a  Pelton  waterwheel, 
which  is  worthy  of  brief  record. 


Ill  1014  the  increasing  demands  on  the  Lewiston-Sweet- 
M-ater  Irrigation  Co.,  of  Lewiston,  Idaho,  made  it  neces- 
sai-y  to  divert  additional  water  into  Sweetwater  Creek,  on 
which  the  company  had  depended.  It  was  decided  that 
Lake  Waha  was  the  most  economical  source;  this  body 
bad  been  formed  by  a  landslide  and  had  no  visible  outlet, 
evaporation  and  seepage  balancing  the  inflow.  It  was 
decided  that  a  daily  draft  of  10  sec.-ft.  could  be  taken 
through  the  irrigation  season. 

Tunnel  schemes  of  getting  the  water  past  a  95-ft.  bar- 
rier were  abandoned  in  favor  of  a  mechanical  siphon.  A 
centrifugal  pump  having  a  capacity  of  10  sec.-ft.  against 
a  head  of  145  ft.,  when  driven  at  1170  r.p.ni.,  was  in- 
stalled near  the  water^s  edge.  It  is  direct-connected  and 
mounted  on  the  same  sub-base  with  a  350-lip.  3300-volt 
wound-rotor-type  induction  motor.  This  unit  is  mounted 
on  concrete  piers;  two  groups  of  these  are  provided  to 
accommodate  the  lower  level  of  the  lake  as  the  season  ad- 
vances. In  the  spring  of  1917  the  pumping  unit  will 
be  mounted  on  a  car  running  on  a  track  extending  into 
the  lake,  and  the  car  will  be  raised  or  lowered  by  a  wind- 
lass. 

A  30-in.  ilanged-joint  suction  line,  130  ft.  long,  made 
of  :^-in.  riveted  plates,  extends  into  the  lake.     The  elec- 
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trie  control  apparatus  is  housed  in  a  separate  building. 
This  includes  a  starting-contactor  ])anel,  which  prevents 
over-acceleration  of  the  motor. 

A  .'50-hp.  gas  engine  is  installed  for  driving  a  vacuum 
])riming  pump,  and  a  4-in.  centrifugal  is  used  to  fill 
the  discharge  pipe,  the  reservoir  at  the  summit  and  the 
penstock.  This  is  necessary  before  the  hydro-electric 
pumping  combination  can  be  started. 

A  30-in.  16-gage  slip-joint  line  1650  ft.  long  leads 
from  the  pump  to  a  balancing  reservoir  near  the  canyon 
rim  and  at  the  summit  of  the  hydraulic  sy.stem.  At  this 
point  a  reinforced-concrete  reservoir  8  ft.  deep  and  50 
ft.  long  has  been  built.  Its  bottom  is  at  El.  3530.  A 
float  gage  actuates  the  contacts  of  a  circuit  formed  by 
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uiili/,iii<i'  llu'  t('lt'i>li(inc  liiir  coiiiu'cfiii^  the  |)(pucr  Imiisr 
and  tlu>  |)uiiii)iii<;-  plant,  jirotnptly  sonntlinj;-  an  al.iini  if 
the  lr\(>l  in  ilu'  reservoir  cliani^es  (i  in.  Normal  lr\cl  is 
just  l)elow  tlic  spillway;  and  slioidd  it  drop  .">  It.,  aii'  will 
he  drawn  into  the  penstock,  'i'hc  i('>ci-\oii-  eliminates 
irappin<i'  of  air  at  the  summit,  of  the  pipe  system,  and 
shntdowns  are  made  in  tlie  irripition  season  only  to 
diango  the  i)ump  settin>;'  or  for  insjx'ctions. 

At  El.  3520  a  Sxi^i-ft.  tunnel  ol  ft.  lono-  pierces  the 
canvon  wall.  The  penstock,  laid  in  this  tunnel,  leads  di- 
rectly from  the  reservoir,  it  is  1.")  in.  in  diameter,  with  a 
total  lono-th  of  ;!ISI  It.  or  it  iS!)()  ft.  is  l(i-pi,L,^e  slip- 
joint;  oaS  i'l.  is  ll-_i;a,ue  slip-joiid  ;  121  ft.  is  12-<fa«;e 
slip-joint;  332  fl.  is  lO-s^auc  llan,<;-e(l-joint  ;  323  ft.  is 
7-ga^e  ilanged-joint ;  and  111  ft.  is  J-in.  tlan<i-ed-joint. 
Air  valves  are  set  at  two  summits,  hoth  of  which,  how- 
ever, are  helow  the  hydraniie  ^i-adient  of  the  normal 
operating  conditions.     The  bottom  is  anchored  \)\  a  con- 
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POWER    HOUSE    AND    PUMPING    PLANT, 
WAHA  SIPHON 


Crete  footing.  A  taper  nijiple  10  ft.  long  reduces  to  10  in. 
and  connects  to  a  Y,  one  branch  of  which  supplies  water 
for  the  generating  unit,  connecting  to  a  rising-spindle 
gate  valve  inside  the  power  house. 

The  power  house  is  a  frame  building  30  x  40  ft.  Its 
floor  is  at  El.  2934.  It  houses  a  single  generating  unit 
consisting  of  a  200-kv.-a.  three-phase  2300-volt  gen- 
erator, direct-connected  to  a  Pelton-Doble  tangential 
wheel,  developing  a  maximum  of  400  hp.  The  static  head 
is  590  ft.  The  water  requirements  of  the  waterwheel  are 
much  less  than  the  10  sec.-ft.  supplied  by  the  pump. 

A  bypass  valve  is  connected  on  the  second  branch  of 
the  terminal  Y.  The  waterwheel  has  a  hand-operated 
needle  nozzle;  speed  control  is  obtained  by  a  stream-de- 


llector  actuated  by  a  self-containcil  oil-pressure  goNcrnor. 
A  tailrace,  excavated  from  the  soil  ami  unlined,  conduces 
the  water  l>oni  the  generating  uint,  and  from  flic  bypass, 
lo  ;i  hianrh  of  Swcctwaler  (heck  about  200  yd.  fi'om  the 
power  house.  No  water-measuring  devices  are  installed 
in  the  tailrace.  Several  attempts  have  been  made  to  use 
timber  w(Mrs,  but  the  soil  is  extremely  ])(!rnieable,  and 
these  were  quickly  undercut  aiul  carrie<l  away. 

A  belted  exciter  is  driven  from  the  mainshaft  of  the 
unit.  As  the  generator  develo])s  tlu;  full-line  voltage, 
the  electrical  ecpiipment  is  simple,  consisting  of  a  sin<jle 
automatic  oil  circuit-breaker,  a  voltmeter  and  an  anniu'ter, 
and  exciter  aiul  field  control  mounted  on  a  single-panel 
switchboard. 

The  siphon  is  started,  after  priming  pump  and  pipes 
with  the  gas-engine  units  as  already  noted.  First,  the 
waterwheel  and  generator  are  started;  the  pump  attend- 
ant then  throws  the  pump  motor  on  the  line  as  soon  as 
be  is  notified  by  telephone.  The  25,000-gal.  reservoir  at 
the  summit  will  run  the  generator  unit  for  about  20 
min.,  driving  the  pump. 

This  siphon,  as  well  as  the  entire  system  of  the  Lewis- 
ton-Sweetwater  company,  was  developed  by  H.  L.  Powers, 
President  and  General  Manager.  The  data  for  these  para- 
gra])hs  were  obtained  from  Mr.  Powers  and  P.  IT.  Mann, 
engineer  of  the  company,  by  the  writer  while  inspecting 
the  installation  for  the  Pelton  Water  Wheel  Co.,  con- 
tractor for  the  waterwheel  equipment. 

Index  of  Details  for  a  Structural 
Engineer's  Office 

By  Albert  M.  Wolf* 

Well  executed  and  consistent  plans  are  the  prime  indi- 
cation of  a  good  design  in  all  classes  of  structures ;  es- 
pecially in  building  work,  which  involves  a  great  many 
different  types  for  the  great  variety  of  uses.  This  makes 
standardization  of  details  and  design  somewhat  more  diffi- 
cult than  for  the  superstructures  of  highway  and  rail- 
road bridges,  but  unless  standardization  is  kept  in  mind 
constantly,  the  cost  of  making  tlie  design  is  quite  likely 
to  be  so  high  as  to  show  little  profit ;  and  at  the  same  time 
the  resulting  structure  may  be  more  costly  to  the  owner 
than  if  the  reverse  were  true. 

A  large  structural-engineering  office — one  employing 
a  large  force  of  draftsmen  and  designers,  and  carrying  on 
work  simultaneously  on  several  large  buildings — must  of 
necessity  have  a  good  set  of  offi'ce  standards  for  the  guid- 
ance of  the  men  and  as  an  aid  to  the  chief  draftsman  or 
engineer  in  obtaining  uniform  practice  on  all  jobs  of  the 
same  type,  without  necessitating  his  S2:)en(ling  the  greater 
part  of  his  time  giving  instructions  and  personal  su- 
pervision to  each  and  every  man  or  squad. 

The  office  standards  for  concrete  building  design  should 
include  tables  and  diaurams  for  the  design  of  reinforced- 


~  bdy 


concrete  slabs  and  beams   (such  as  values  of  K 

for  various  combinations  of  unit  stresses;  areas  and 
weights  of  steel  bars;  data  on  web  reinforcement  of 
beams;  reinforcement  of  spandrel  girders;  diagrams  and 
tables  for  the  design  and  detail  of  reinforced-concrete 
columns  and  footings  and  for  steel  columns  incased  in 


♦Principal  Assistant   Engineer  Condron   Co.,    Industrial   and 
Structural  Engineers,  Chicago,  111. 
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concrete;  tables  and  details  showinji;  aiiiouiit  and  metliod 
of  reinforcing  concrete  stairs,  and  standard  sheets  show- 
ing the  arrangement  of  lettering,  dimensions,  details,  etc., 
on  the  floor  plans.  For  steel  building  design  the  stand- 
ards may  include  properties  of  various  types  of  columns; 
connection  details;  bracket  details;  cast-iron  bases;  typi- 
cal details  of  spandrel  beams,  crane  girders,  steel  stairs, 
steel  stacks,  tank  floors,  towers,  etc. 

In  order  that  original  and  special  details  develo])ed — 
which  would  not  ordinarily  be  indexed  in  the  general  job 
file  or  included  in  the  staiulards — may  be  readily  found, 
a  card  index  of  various  details  of  completed  designs  in  1he 
office  files,  which  are  likely  to  be  used  on  other  work  or  re- 
ferred to  at  various  times,  should  be  maintained.  With 
such  a  file  a  new  man  in  the  organization  can  at  once 
acquaint  himself  with  methods  of  detailing  certain  por- 
tions of  a  standard  or  special  Iniilding  without  a  lengthy 
explanation  on  the  part  of  the  chief  draftsman,  thus  sav- 
ing much  valuable  time  and  increasing  materially  the 
speed  with  which  the  plans  can  be  completed. 

if-; 

Sheet  Pile  Cutoff  Wall  Allows  Work 
Close  to  Cofferdam 

By    CllAIlLES   F.    NlMMO* 

A  box  cofferdam  20  ft.  wide  was  built  on  the  lower  side 
of  the  pass  of  dam  33,  Ohio  River,  at  Maysville,  Ky.  It 
extends  18  ft.  above  low  water  and  is  backed  on  both 
sides  by  river-run  sand  and  gravel.  The  bottom  of  the 
pass  is  1  ft.  below,  while  the  bottom  of  the  crib  (see 
sketch)  is  approximately  10  ft.  below,  the  original  river 
bed;  so  that  if  the  construction  work  were  brought  too 
close,  the  outer  arm  of  the  cofferdam  would  be  weakened. 


Especially  woidd  this  occur  when  the  river  is  al  medium 
to  high  stage.  In  order  to  get  the  fastest  progress  under 
such  a  condition  of  high  water,  the  cofferdam  was  safe- 
guarded by  the  following  device: 

A  line  of  steel  sheet  piles  was  driven  around  the  outer 
end  of  the  pass,  as  shown  in  Fig.  1.     The  crib  for  pro- 


♦United   States   Engineei-   Office,   MaysviUe,    Ky. 
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loctinuf  tlu»  coiuToto  pass  was  asscniUlcd  on  ilic  line  ami 
lowcMvd  to  placo  by  clamslR'lls  on  tnivelin<^  (K>rricl\s,  t'X- 
cavatin^-  within  tlu'  ci-ih.  Piles  were  driven  under  llie 
pass,  forms  W(M-e  set,  and  tlie  concrete  was  |)onred. 

This  cutoir  wall  enaMed  the  contractor  to  complete  an 
additional  5'^  lind't.  of  pass  and  id  lin.l't.  of  crih  with 
very  slight  increase  in  cost,  as  the  jiilini;  is  suitable  for 
next  season's  work.  The  coU'erdam  area  thus  piotecti'd 
rrom  Hood  was  KiO.OOO  s(i.ri.  Tlu-  lock  and  dam  are 
boin<;  built  by  the  liates  &  h'oijfcMs  Construction  Co.  Tor 
the  United  States  Covernment.  F.  M.  Morgan  is  Junior 
I^'iiigineiM-  for  the  Government. 

I  FINE  AGGREGATE 


Heavy  Trin'k  llreiik.s  'I'liruiiK'li  <)l«l  IlridKO — With  the  adjoin- 
ing- jncture,  a  correspondent  sends  the  following  brief  account 
of  facts:  "A  5-ton  truck  loaded  with  cement  to  capacity 
started  across  a  bridge  over  an  abandoned  canal,  the  bed  of 
which  is  now  dry.  The  floor  timbers  of  the  bridge  broke,  and 
the  truck  fell  to  the  bed  of  the  canal.  This  was  a  paving 
contractor's  truck."  The  accident  occurred  at  Cohoe.s,  N.  Y., 
last  summer.     It   illustrates  the  importance  of  the  warnings 


BRIDGE  FLOOR  FAILED  TO  HOLD  UP  LOADED  CEMENT 
TRUCK 

repeatedly  given  in  the  columns  of  "Engineering  News"  that 
the  heavy  loads  of  motor  trucks  are  a  menace  to  all  but  the 
most  amply  designed  highway  bridges.  Poor  maintenance, 
especially  of  timber  parts,  is  a  factor  in  increasing  the  danger 
of  excessive  loads. 

Hyperbolic  Curve  for  Pavement  Cress-Section — The  40-ft. 
concrete  pavements  constructed  in  1916  at  Depew,  N.  Y., 
were  given  a  cross-section  whose  middle  half  is  hyperbolic, 
while  the  outer  quarters  are  straight  lines  tangent  to  the  hy- 
perbola. The  illustration  shows  the  elements  of  this  cross- 
section  and  its  comparison  with  a  cross-section  made  up  of 
straight  slopes  intersecting  at  a  central  ridge,  and  with  a 
parabolic  cross-section  of  the  same  crown.  For  roadways 
with  no  car  tracks  a  hyperbolic  cross-section  was  used  in 
which  m  —  8/3;  that  is,  %  of  the  total  crown  is  the  drop  at 
the  V4,  points.  The  equation  of  this  hyperbola  was  reduced 
to  a  form  for  determining  the  vertical  drop  at  any  ^'j  point  of 
the  roadway  width. 


On  .sircetH  wltli  car  tracks,  where  the  distance  from  the 
rail  to  the  gntter  1h  12  ft.  or  Iohb,  block  pavements  are  laid  on 
a  plane  .suilai-o  with  a  uniform  fall  from  track  to  curb  varying 
Croni  lot<H  than  '/i  to  nearly  %  In.  to  the  foot,  according  to  the 
Itind  of  pavement  u.se<l  and  the  grade  of  the  .street.  On  other 
.streets,  where  the  distance  is  between  12  and  22  ft.,  the  plane 
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IIYPIOKBOLIC  CURVE   FOR  PAVEMENT   CROSS-SECTION 

is  varied  slightly  by  using  7/3  for  the  value  of  m  in  the 
formula,  deducting  of  course  the  space  occupied  by  the  rails 
from  the  width  between  curbs  for  w.  The  formula  gives  then 
a  drop  of  practically  ;  of  the  crown  at  the  Vg,  point  and  ^/t  at 
the  1/4  point.  For  greater  widths  of  pavement  on  car-line 
streets  the  regular  %  quarter-point  formula  should  be  used. 
In  chart  A  in  the  accompanying  figure  the  portion  of  the 
total  crown  in  each  /j  unit  of  the  distance  from  the  gutter  to 
the  center  of  the  roadway  is  shown  by  figures  along  each  of 
the  curbs,  and  the  total  accumulated  proportion  of. the  total 
crown  rise  above  the  gutter  for  each  cross-section  by  twelfths 
along  the  base  line.  It  will  be  noticed  that  on  the  hyperbolic 
cross-section  the  rise  from  the  gutter  to  the  point  half-way 
to  the  center  is  almost  exactly  a  straight  line,  the  variation 
at  the  extreme  end  being  less  than  1%  of  the  total  crown.  In 
practice  this  portion  of  the  pavement  would  therefore  be  con- 
structed as  a  straight  line.  From  the  i^  point  to  the  %  point 
the  rise  is  almost  exactly  two-eighths  of  the  crown,  the  re- 
maining one-eighth  being  distributed  in  the  center  eighth 
section. — Charles  A.  Alderman,  Buffalo,  N.  Y. 

Cordwood  Grillages  are  under  the  footings  of  a  number  of 
old  buildings  in  lower  New  York  City  An  excellent  example 
of  this  type  of  bearing  or  grillage  was  uncovered  during  ex- 
cavation for  the  new  Bowling  Green  exchange  of  the  New 
York  Telephone  Co.,  at  Broad  and  Pearl  Sts.  These  mats  of 
saplings  were  found  just  below  water  line  and  probably  date 
prior  to  1800.  On  the  mat,  3-in.  planks  4  or  5  ft.  long  were  laid 
at  right  angles  to  the  axis  of  the  wall,  and  on  these  two 
12  X  12  stringers  were  placed,  to  support  the  masonry  footings. 


CORDWOOD    GRILLAGE    BUILT    ABOUT    1780 
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George  Henry  Frost 

This  number  of  Engineering  News  would  be  incom- 
plete without  a  word  in  this  place  of  personal  regard  for 
the  man  who  founded  this  journal  and  who  has  passed 
from  this  life  within  the  past  week.  On  another  page  is 
told  the  story  of  Mr.  Frost's  life.  We  wish  to  emphasize 
here  the  great  ambition  which  dominated  him  to  render 
a  large  service  to  the  civil  engineering  profession. 

Forty-two  years  ago,  when  he  was  a  struggling  young 
land  surveyor  in  Chicago,  he  dared  to  risk  his  slender 
means  in  starting  a  journal  which  should  give  to  engineers 
the  sort  of  information  of  which  he  himself  had  often 
felt  the  need.  It  was  a  long,  hard,  uphill  struggle  for 
many  years ;  but  what  encouraged  Mr.  Ffost  to  persevere 
was  the  appreciation  and  friendship  of  those  who  at  that 
day  stood  in  the  forefront  of  the  engineering  profession. 
As  the  years  passed  on  and  he  relinquished  active  work  in 
the  direction  of  his  journal  to  others,  he  continued  never- 
theless his  interest  in  the  men  of  his  profession.  It  was 
always  a  source  of  great  pleasure  to  him  to  meet  or  to 
hear  from  some  of  the  oldtime  subscribers  who  had  been 
helped  by  the  work  done  in  those  early  years.  It  was  his 
greatest  pride  in  later  years  to  realize  that  his  journal 
had  become  a  powerful  means  of  serving  the  engineering 
profession. 

Mr.  Frost  was  a  good  citizen,  interested  in  and  willing 
to  aid  in  public  affairs,  a  man  of  blameless  honor  and  in- 
tegrity, of  genial  personality,  with  broad  human  sym- 
pathies and  a  high  appreciation  of  the  best  things  in 
life.  We  whose  privilege  it  was  to  be  associated  with 
him  in  the  work  upon  thi'  journal  believe  that  we  are 
speaking  for  a  great  body  of  engineers,  those  of  the  present 
day  as  well  as  those  who  have  gone  before,  in  paying 
tribute  to  his  memory. 

The  Editors. 


Water  and  Sewer  Facilities  for  All 

Every  city  and  town  of  any  size  now  has  a  public  water- 
supply,  and  most  have  at  least  a  start  toward  a  public 
sewerage  system.  Notwithstanding  this,  a  large  percent- 
age of  the  families  in  these  cities  have  no  running  water 
in  their  houses,  no  bathtubs  and  water  closets  or,  having 
the  two  last  named,  lack  sewer  connections  and  are  de- 
pendent on  cess])ools  for  waste  disposal.  Where  live 
boards  of  health  exist,  they  bring  constant  pressure  to 
compel  the  abandonment  of  privies,  cesspools  and  pol- 
luted wells  and  are  as  constantly  resisted  by  property 
owners  who  declare  their  financial  inability  to  make  water 
and  sewer  connections  and  install  modern  plumbing. 

In  thousands  of  cases  tlie  plea  of  financial  inability  is 
well  founded;  and  in  other  thousands  of  instances,  al- 
though there  may  not  be  an  absolute  financial  bar,  the  cost 
of  needed  house  sanitary  improvements  would  be  a  try- 
ing addition  to  existing  financial  overl)urdens.  And  yet 
public  health  and  general  welfare  demand  that  these  im- 
provements be  made. 


How  to  meet  this  demand  without  undue  resistance  and 
burden  is  a  question  that  has  been  discussed  by  boards  of 
health  and  other  local  authorities  again  and  again.  That 
it  has  not  often  come  before  the  health  and  engineering 
society  conventions  is  perhaps  surprising  and  gives  all  the 
more  interest  to  a  recent  suggestive  paper  by  R.  A.  But- 
ler and  F.  C.  Jordan,  abstracted  elsewhere  in  this  issue. 
Their  proposal  is  the  annual-payment  plan  of  meeting  the 
first  cost  of  water  and  sewer  connections  and  plumbing 
fixtures,  such  as  been  followed  with  marked  success  by 
the  gas  companies  for  years  past.  Combined  with  this, 
the  authors  suggest  a  funding  company  in  each  city  to 
finance  the  proposition,  similar  to  the  funding  companies 
that  have  been  such  a  factor  in  the  automobile  sales  in- 
dustry. 

The  proposed  plan,  which  is  presented  with  some  il- 
lustrative detail,  deserves  thoughtful  consideration.  Along- 
side with  it  there  should  also  be  considered  the  alterna- 
tive of  having  the  city  rather  than  a  funding  company 
finance  the  scheme.  Those  who  have  had  to  deal  with  the 
municipal  side  of  abolishing  privies,  cesspools  and  pol- 
luted wells  know  that  the  people  resent  any  action  that 
savors  to  them  of  playing  into  the  hands  of  a  water  com- 
pany or  plumbing  concern  or  loan  house.  Certainly,  the 
ideal  would  be  for  the  city  to  give  the  poor  man,  for 
whom  the  authors  of  the  paper  are  pleading,  the  benefit 
of  the  low  prices  at  which  the  city  can  purchase  material 
and  the  low  interest  notes  at  which  it'  can  borrow  money. 
Obstacles  to  the  attainment  of  this  ideal  are  municipal 
inefficiency  and  the  objections  of  local  plumbers  and  con- 
tractors. It  should  be  left  to  each  community  to  choose 
between  private  enterprise  and  profit  and  municipal  fi- 
nancing and  control  of  some  such  general  plan  as  that 
proposed  to  make  modern  house  sanitation  available  to  the 
poor. 

San  Francisco  Water-Rate  War 

Water  rates  at  San  Francisco  have  been  a  bone  of 
contention  for  so  long  that  city  officials,  the  Spring 
Valley  Water  Co.,  the  citizens  and  above  all  the  daily 
press  would  feel  that  something  had  dropped  out  of  their 
lives  if  the  controversy  were  to  end  suddenly.  There  is 
little  immediate  likelihood  of  such  a  happening,  for  al- 
though the  rates  for  each  of  the  seven  years  ending  with 
1914-15  are  now  out  of  the  trial  court  and  in  the  hands 
of  a  referee,  the  present  and  future  rates,  at  least  for 
water  used  through  meters,  are  before  the  State  Railroad 
Commission. 

To  add  spice  to  the  present  rate  case,  account  books 
and  memoranda  covering  a  number  of  the  early  years  of 
the  company  are  said  to  have  come  to  light  through  the 
agency  of  the  San  Francisco  Chronicle.  These  books, 
the  Chronicle  says,  the  company  ordered  bunied,  and 
supposed  they  wer-e  burned.  It  is  alleged  that  the  re- 
covered books  and  memoranda  will  show  that  the  Super- 
visors were  justified  in  establishing  such  rates  as  they 
did  for  the  seven  disputed  years,  and  will  also  show. that 
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l!ic  iiu'tor  rato  of  l^^:'}(^  p(M-  100  cii.ri.  wliidi  the  coinpiinv 
lins  rcccully  hccii  trviii«i;  to  collect    is  iilto;j,cllicr  too  lii.^li. 

'I'lic  folly  of  the  old  system  of  Miiimal  rale  inakiii;; 
li\  the  Uoard  of  Supervisors  (City  I'omicil)  is  em|>hasi/,eil 
l.y  the  liti>iatioii  over  the  IDOS-!)  to  l!)ll-i:.  rales  which 
has  iin|)ouiuieil  alle,i;-e(l  excessive  rates  of  .$"^,()(i;{,<>()0 
(liirinu"  that  period,  which  has  been  hanked  at  '-i'/f  in- 
terest, coiupouii(K'd  luoiilhly.  The  inlerest  charucs  iiow 
:iiiiouiit   to  -^-.M-kOOO. 

Those  who  arj^ue  for  h)cal  rathei'  than  stale  control 
over  utility  rates  may  well  lu'cd  the  experience  of  San 
i-'rancisco,  althouuh  it  would  he  unfair  to  dehit  all  th>; 
controversy  at  San  I'rancisco  to  local  control.  In  Ih" 
earlier  years,  at  least,  it  was  not  real  ])id)lic  control  of 
rates  that  ii'ave  rise  to  nnicli  of  the  controversy.  In  fact, 
it  is  alleged  that  the  control  was  (piite  the  other  way; 
that  the  water  company  and  otiu'r  utilities  controlled 
the  city  authorities — to  the  perscuial  i)rolit  of  the  latter 
and  the  exj)enso  of  utility  i)atrons  aiul  taxpayers. 

Unprecedented  Shipbuilding  Conditions 

No  industry  in  the  United  States  is  workinij  under 
greater  pressure  than  the  shi})buil(ling  industry.  For 
more  than  a  year  past,  the  constantly  inereasino^  demand 
for  vessels  to  carry  ocean  freight,  and  the  scarcity  of  ves- 
sels to  meet  the  demand  has  brought  greater  and  greater 
pressure  upon  eveiy  shipbuilding  yard  in  the  United 
States. 

Now  comes  in  addition  to  the  economic  pressure  the 
realization  that  the  most  effective  thing  for  national  de- 
fense that  the  United  States  can  do  at  the  present  time 
is  to  build  vessels  as  rapidly  as  possible  to  keep  up  the 
movement  of  goods  to  Europe. 

It  is  pretty  well  known  that  one  main  reason  why 
Great  Britain  has  so  long  held  the  lead  of  all  other  nations 
in  the  shipbuilding  business  is  that  she  has  been  able  to 
build  freight  steamers  of  standard  types  by  the  dozen  in- 
stead of  singly,  and  thereby  greatly  reduce  the  cost. 

In  the  present  emergency  in  this  country  it  is  generally 
recognized  that  the  best  plan  for  quickly  producing  a 
large  fleet  of  merchant  vessels  is  to  build  ships  of  the 
simplest  possible  construction  according  to  standard  plans, 
made  with  a  view  to  utilizing  available  machinery  and 
materials.  This  plan  has  already  been  put  into  practical 
execution.  The  hull  of  the  modern  freight  steamer  is 
practically  a  rectangular  steel  box  except  at  the  bow  and 
stern.  Probably  more  than  nine-tenths  of  the  work  on 
such  a  vessel  can  be  done  with  the  methods  and  machinery 
of  the  ordinary  bridge  shop.  Accordingly,  one  of  the 
largest  bridge  manufacturing  concerns  in  the  United 
States  has  for  some  time  been  actively  engaged  in  the 
construction  of  hulls  for  ocean  vessels.  It  builds  the 
entire  hull  with  its  ordinary  force  of  employees  and  ma- 
chines, with  the  exception  of  the  bow  and  stern,  which  are 
left  for  completion  by  a  regular  shii)yard. 

The  scarcity  and  high  price  of  steel  ship  plates,  which 
are  now  quoted  as  high  as  $150  per  ton  for  1918  delivery, 
has  brought  about  an  astonishing  revival  of  wooden  ship- 
building. In  the  Puget  Sound  district,  that  paradise  of 
cheap  and  excellent  lumber,  the  activity  in  wooden  shi])- 
building  is  limited  only  by  the  men  available  for  the  work. 
There  are  68  wooden  vessels  now  building  in  Pacific 
Coast  vards  wnth  a  combined  capacity  of  88,503  tons. 
Across  the  border  in  Canada  work  is  equally  active;  25 


M'sscis  arc  being  built  at  Vancouver.  To  facilitate  siniila.' 
work  on  the  Atlantic  (!oast,  the  (Jrand  Trunk  Pacific  is 
jiiiiding  hnnher  clear  across  the  continent  on  a  passenger 
MJicdulc.  In  ^'arlnouth,  Nova  Scotia,  ;!5  wooden  vessels 
are  building. 

The  lA'deral  Shi|)ping  lioard  has  recently  undertaken 
an  extensive  campaign  to  secure  the  building  at  every 
shipyard  wliii  li  can  he  made  a\ailahle  where  timber  and 
labor  can  be  seciireil,  of  standard  wooden  vessels  with  about 
."iCiOO  tons  capacity.  It  is  far  easier  to  obtain  carf)enters 
and  tind)er  to  ])roduce  such  shi])s  than  it  is  to  get  the 
matei'ial    and    skilled    labor    necessary    for   steel    vessels. 

With  this  situation  in  the  slii])building  industry  it  is 
doubtful  .how  tln'  ci'aft  are  to  be  produced  to  carry  on 
business  in  the  .\ew  York  barge  canal  when  that  is 
opened  a  year  or  so  hence.  The  old  Erie  canal  boats  have 
nearly  all  disa]>|ieared  ;  not  more  than  a  cou])le  of  huiulred 
are  now  left,  it  is  estimated.  For  economical  freight 
handling  on  the  new  waterway,  vessels  will  be  required 
of  2000  to  3000  tons'  capacity  with  a  beam  up  to  45  ft. 
and  a  draft  of  not  over  11  ft.  Such  boats  will  only  be 
suitable  for  use  on  protected  waters.  Where  are  the 
men  to  be  found  who  will  invest  money  in  boats  of  this 
ty]ie  to  ])ly  on  the  barge  canal  in  competition  with  the 
I'ail  lines  when  vastly  larger  returns  are  promised  by 
building  vessels  capable  of  ocean  service? 

Engineering  Ethics  Collated 

The  ethical  considerations  underlying  or  governing  the 
profession  of  engineering  did  not  assume  much  import- 
ance in  the  early  days.  Doubtless  the  practitioners  then 
were  honest  and  honorable  and  had  certain  unformulated 
moral  rules  by  which  they  conducted  their  business,  but 
the  definite  desire  for  a  Code  of  Ethics  came  only  as  the 
trade  of  engineering  began  to  approach  a  profession  in 
nature.  In  fact  such  a  desire  marks  the  beginning  of  the 
professional  spirit. 

That  such  a  spirit  is  strong  and  healthy  today  is  ob- 
vious to  the  most  casual  student  of  engineering  progress, 
])ut  possibly  a  recent  bibliography  compiled  by  the  Car- 
negie Library  of  Pittsburgh  will  serv^e  to  emphasize  the 
fact.  This  pamphlet,  just  issued,  is  called  "Engineering 
Ethics"  and  contains  152  references  to  as  many  articles  in 
technical  and  society  periodicals  on  that  engrossing  sub- 
ject. To  the  many  individuals  and  societies  now  study- 
ing the  human  side  of  engineering  as  distinct  from  the 
purely  technical,  this  list  should  be  of  great  service. 
Thanks  are  due  the  library  for  its  recognition  of  a  pro- 
fessional need. 

Fixed  Dams  To  Replace  Movable  Dams 
on  the  Upper  Ohio 

It  is  nearly  42  years  ago  that  Congress  first  authorized 
the  improvement  for  navigation  of  the  Ohio  River.  The 
]jlan  then  contemplated  the  eventual  construction  of  a 
series  of  movable  dams  from  Pittsburgh  to  Cairo,  dividing 
the  river  at  low  water  into  a  succession  of  pools.  At 
flood  stages,  however,  the  dams  were  to  be  lowered  and 
boats  were  to  use  the  open  river  as  they  did  before 
the  improvement. 

The  first  of  the  movable  dams,  that  at  Davis  Island, 
5|  miles  l)elow  Pittsburgh,  was  completed  in  1885,  ten 
vears  after  the  original  ai)]»ro]n'iation  in   the  River  and 
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Harbor  bill  of  1875.  The  dam  was  at  that  day  considered 
a  great  achievement  in  engineering  construction.  It  was, 
however,  not  strictly  novel,  but  merely  a  copy  on  a  larger 
scale  of  what  engineers  on  the  continent  of  Europe  had 
for  some  time  been  doing  in  improving  smaller  rivers  for 
navigation. 

Ever  since  its  completion,  the  Davis  Island  dam  has 
served  chiefly  to  create  a  navigable  pool  at  all  seasons 
of  the  year  in  the  Allegheny  and  Monongahela  Rivers  at 
Pittsburgh.  Congress  for  many  years  took  only  a  languid 
interest  in  it  as  the  first  step  in  a  chain  of  works  that 
should  create  slack-water  navigation  in  the  Ohio  all  the 
way  to  Cairo.  Additional  appropriations  for  locks  and 
dams  were  made  in  1890,  1896,  1899,  1902  and  1905, 
and  two  more  locks  and  dams  were  finally  completed 
in  1904  and  1906,  30  years  after  Congress  made  the  first 
appropriations  for  the  work. 

A  general  awakening  to  the  absurd  wastefulness  of 
this  method  of  conducting  river  and  harbor  work  occurred 
during  the  Roosevelt  and  Taft  administrations.  It  came 
to  be  realized  that  the  old  dilatory  methods  had  saddled 
the  Government  with  certain  works  which  became  obsolete 
before  they  were  completed,  like  the  Hennepin  Canal. 
It  was  evident,  also,  that  the  slack-water  navigation  works 
on  inland  rivers  had  in  most  cases  develo])ed  no  traffic 
proportionate  to  the  amount  expended  on  the  work. 

The  advocates  of  waterway  im])rovements  claimed, 
however,  that  the  Ohio  was  a  stream  which  was  big 
enough  and  had  traffic  enough  to  justify  improvement, 
■and  that  if  money  were  concentrated  on  the  Ohio  River 
■work  and  the  depth  were  increased  to  9  ft.,  instead  of 
the  6  ft.  contemplated  when  the  original  improvement 
was  planned,  a  sufficient  volume  of  boat  traffic  would 
develop  to  Justify  the  great  investment  necessary. 

In  line  with  these  ideas,  Congress  in  1910  adopted 
a  project  for  completing  the  improvement  of  the  Ohio 
River  in  12  years  by  the  construction  of  54  locks  and 
movable  dams  at  a  total  estimated  cost  of  about  $64,000,- 
000,  in  addition  to  prior  appropriations. 

The  last  annual  report  shows  that  in  the  past  seven 
years  about  $22,500,000  of  that  amount  has  been  ex- 
pended; 16  dams  are  completed;  18  are  under  construc- 
tion, and  on  19  others  work  has  not  yet  been  begun. 
One  dam.  No.  42,  has  been  eliminated.  While  the  law 
specified  completion  within  12  years,  Congress  has  inter- 
preted this  to  mean  supplying  the  funds  in  that  time, 
or  practically  at  the  rate  of  $5,000,000  a  year,  a  rate 
which  has  been  substantially  maintained  up  to  the  present 
year.  There  still  remains  about  $33,000,000  to  appro- 
priate to  complete  the  work.  Judging  by  the  present  and 
impending  condition  of  the  national  treasury,  it  is 
doubtful  whether  funds  will  be  forthcoming  hereafter  to 
carry  out  the  work  at  the  rate  planned. 

It  is  not  at  all  strange  that  work  begun  so  long  ago 
and  so  leisurely  carried  on  should  in  some  parts  become 
obsolete  before  its  completion.  It  is  now  proposed,  and 
we  understand  practically  decided  on,  to  rebuild  one  or 
more  of  the  first  six  dams  below  Pittsburgh  as  fixed 
dams  instead  of  movable  dams.  The  reasons  for  this  are 
numerous.  Dams  Nos.  1  and  2  are  in  poor  condition. 
The  former,  now  32  years  old,  requires  constant  and 
extensive  repairs  and  must  soon  be  rebuilt  anyway.  These 
dams  were  originally  l)uilt  for  a  6-ft.  navigation  instead 
of  a  9-ft.,  and  the  changes  made  leave  them  structurally 
weaker  than  the  standard  type. 


A  more  significant  reason,  however,  is  the  traffic  change 
which  has  taken  place  in  the  Ohio  River.  One  controlling 
reason  for  the  original  adoption  of  movable  dams  for  the 
Ohio  River  work  was  the  importance  of  the  down-stream 
coal  traffic  in  large  tows  when  the  river  was  in  flood. 
The  coal  hoisted  from  mines  along  the  Monongahela 
River  was  delivered  into  cheap  woodeji  barges  and  held 
there  until  the  river  rose  to  a  "coal-boat"  stage.  Then 
fleets  of  these  barges,  often  acres  in  extent,  would  start 
down  the  river  steered  by  a  big  stern-wheel  towboat,  and 
much  of  it  would  finally  land  at  New  Orleans,  where 
the  coal  was  sold  and  the  barges  were  broken  up  for 
lumber. 

This  water  transportation  represented  a  phenomenally 
low  ton-mile  cost;  but  it  was  based  on  conditions  which 
were  not  permanent.  The  forests  from  which  came  the 
cheap  lumber  that  built  the  coal  barges  have  been  cut 
off.  It  would  not  pay  to  tow  the  empty  barges  back  to 
up-river  points.  More  important  still,  the  Pittsburgh 
Coal  Co.,  which  controls  the  bulk  of  the  mines  in  the 
Pittsburgh  district  from  which  river  shipments  have  been 
made,  has  decided  that  all  the  remaining  coal  in  the 
Pittsburgh  district  will  be  required  for  local  industries, 
and  hence  no  more  should  be  sent  to  distant  markets. 
There  are  to  be  no  more  huge  fleets  of  coal  barges  started 
down  stream  from  Pittsburgh  when  high  water  comes; 
hence  one  of  the  argimients  which  40  years  ago  caused  the 
adoption  of  movable  dams  for  the  upper  Ohio  has  dis- 
appeared. Coal  tows  are  still  to  be  sent  down  the  river, 
but  they  will  go  to  the  Ohio  from  some  of  the  rivers 
which  tap  the  West  Virginia  coal  fields. 

The  question — and  it  is  a  very  broad  one — is  thus 
raised  whether  movable  dams  or  fixed  dams  should  be 
adopted  in  works  for  navigation  improvement.  The 
United  States  Engineers  have  now  accumulated  a  good 
many  years  experience  in  the  operation  of  movable  dams. 
It  is  realized  now,  better  than  in  the  past,  that  movable 
dams  of  all  types  are  expensive  to  construct,  expensive 
to  maintain  and  subject  to  certain  risks  of  accident  in 
operation.  Local  conditions  as  to  the  obstruction  of  a 
flood  channel  by  a  fixed  dam  and  consequent  heavy  land 
damages  may  make  the  use  of  a  movable  dam  necessary 
at  a  given  point ;  but  the  use  of  movable  dams  over  the 
whole  length  of  a  large  river  merely  to  facilitate  down- 
stream navigation  during  flood  season  will  probably  be 
more  critically  studied  hereafter  before  adoption. 

Besides  these  questions  of  engineering  practice,  the 
history  of  the  Ohio  River  improvement  is  an  illustration 
of  the  wasteful  policy  that  so  long  prevailed  in  waterway 
legislation  of  undertaking  work  without  making  adequate 
provision  for  its  vigorous  prosecution.  There  has  been  a 
notable  change  in  this  respect  in  the  last  decade,  but 
there  is  still  need  for  further  improvement.  If  the  Ohio 
River  improvement  was  worth  while  40  years  ago,  the 
work  ought  to  have  been  undertaken  then  and  completed 
as  fast  as  inen  and  mone}'  could  do  it. 

If  a  private  corporation  undertakes  an  enterprise  the 
work  is  pushed  to  completion  with  all  possible  speed,  for 
interest  charges  begin  to  accumulate  as  soon  as  the  work 
is  started,  and  it  is  a  race  to  see  whether  the  profit- 
earning  stage  can  be  reached  before  the  load  of  interest 
charges  becomes  sufficient  to  swamp  the  business.  Many 
of  those  who  figure  out  the  profit  which  Government 
enterprises  yield  wholly  omit  any  charge  for  interest  on 
the  nionev  invested  during  construction. 
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Responsibility  of  New  Pavement 
Construction  in  Cleveland 

Sir — I  beg'  leave  ti)  eoiniuent  upon  the  artiele  in  "I'^nninoor- 
ing  News,"  Feb.  17,  1917,  headod  "Clevelanil  I'^nginceiinK  Soci- 
ety Urges  Commis-sion  for  City  Paving;."  The  inference  from 
reading-  that  ai'ticle  would  bo  that  the  City  of  Cleveland 
possesses  no  organization  to  jiroperly  design  and  supervist> 
street  paving,  as  the  ai'ticlo  states  that  the  supervision  of 
the  paving  must  necessarily  be  referred  to  the  Street  Depart- 
ment, now  organized  onlj'  to  care  for  maintenance  work. 

As  a  matter  of  fact,  Cleveland  has  always  had  an  Engi- 
neering Department,  under  the  direction  of  which  the  con- 
struction and  reconstruction  of  all  pavements  have  been 
placed.  Under  the  general  direction  of  the  writer  alone  there 
has  been  laid  some  200  miles  of  paving  at  an  expendituie  of 
from   $7,000,000   to   $8,000,000. 

In  connection  with  the  proposed  i)rogram  of  repaving, 
made  possible  by  reason  of  the  $3,000,000  bond  issue  to  i)ay  for 
the  city's  share  of  paving  work,  it  has  been  planned,  with  the 
exception  of  a  limited  amount  of  resurfacing  work,  to  have 
the  entire  amount  of  such  work  under  the  dii'ection  of  the 
Engineering  Department,  as  has  been  the  custom  in  the  past. 

The  suggestion  to  appoint  a  commission  to  assume  general 
direction  of  paving  work  is  still  pending;  but  in  the  absence 
of  city-charter  changes,  which  would  be  necessary  to  establish 
a  commission  of  this  kind,  it  is  obvious  that  the  mayor  cannot 
shift  the  responsibility,  which  he  has  by  virtue  of  his  office, 
to  see  that  the  woik  is  prosecuted  in  accordance  with  the 
method  and  by  the  organization  now  prescribed. 

Exception  is  taken  to  the  statement  that  "the  experience 
of  many  cities  has  demonstrated  that  the  latter  plan  (special 
commission)  is  far  more  likely  to  produce  honest  and  eco- 
nomical work."  So  far  as  the  writer  knows,  comparatively 
few  cities  have  appointed  commissions  to  assume  direction  of 
paving  woik,  where  a  propei'  organization  had  already  been 
provided    thiough    an    engineeiing   depaitment. 

It  is  the  judgment  of  the  writer  that  the  article  might  give 
rise  to  inferences  that  neither  the  sentiment  of  the  Cleveland 
Engineering  Society  nor  Cleveland's  public  opinion  would 
justify.  ROBERT  HOFFMAN, 

Commissioner  and  Chief  Engineer. 
Cleveland,  Ohio,  Feb.   24,  1917. 


The  Art  of  the  Dishonest  Expert 

Sir — The  recent  contributed  articles  in  "Engineering  News" 
on  the  subject  "The  Art  of  the  Expert  Witness"  were  an  ex- 
cellent presentation  of  a  subject  which  has  heretofore  received 
scant  attention  in  the  engineering  press.  It  seems  to  me 
however  that  the  subject  of  dishonest  testimony  by  "expert" 
witnesses  has  not  even  yet  received  the  attention  which  its 
prevalence  demands,  and  that  the  dishonest  "expert"  has  been 
allowed  to  escape  with  but  a  very  mild  condemnation. 

The  article  in  question  accounts  for  a  difference  of  opinion 
among  experts  in  valuation  cases,  largely  upon  the  ground 
of  a  difference  in  hypothesis.  A  difference  in  hypothesis 
might  be  accepted  as  one  of  the  incidents  of  independent 
thought  if  the  hypothesis  were  plainly  set  forth,  but  it  is  the 
part  of  the  dishonest  "expert"  to  conceal,  and  if  necessary  to 
deny,  his  fantastic  hypothesis.  When  it  is  disclosed  upon 
cross-examination  that  an  estimated  value  of  a  water  power, 
for  instance,  is  based  upon  the  utilization  of  the  total  unregu- 
lated flow  of  the  stream,  upon  a  100%  load  factor  and  upon 
the  sale  of  the  power  in  a  territory  already  well  sui)plied, 
then  the  dishonest  "expert"  witness  cannot  escape  the  judg- 
ment of  his  moie  honorable  associates  by  i^leading  a  difference 
in  hypothesis.  Yet  this  sort  of  evidence  has  become  so  com- 
mon that  the  name  "expert  witness"  has  become  almost  a  term 
of  reproach. 

The  testimony  of  witnesses  is  supposed  to  be  for  the 
purpose  of  enlightening  the  court  upon  the  facts,  so  that  a 
just  decision  may  be  rendered.  If  a  wholly  theoretical 
hypothesis,  having  little  or  no  practical  application  is 
assumed,  the  court  is  confused  instead  of  enlightened,  and  all 
expert    testimony    is    to    an    extent    discredited.      In    a    recent 


liook,  "Uec-ollections  of  an  Alienist,"  by  I)i'.  Allan  McLane 
Hamilton,  the  celebiatod  authoiity  on  biain  diseases,  a  chap- 
t(>r  Is  devoted  to  the  subject  of  expeit  testimony;  there  refer- 
ring to  I  he  prevalence  of  dishonest  expert  testimony,  Dr. 
Ilaiiiilton  says:  "The  execration  of  expert  testimony  by  the 
courts,  press  and  public,  is  an  instance  of  visiting  the  sins 
of  the  many  ui)on  the  few — thus  reversing  the  ordinary  run  of 
this   well-worn  saying." 

Dui'ing  the  last  five  years  there  have  been  tried  before  the 
Court  of  Claims  of  New  York  State,  water-power  damage 
cases  arising  from  the  construction  of  the  new  Barge  Canal, 
in  which  the  aggregate  damages  claimed  have  no  doubt  sur- 
l)assed  those  ever  demanded  of  any  state  in  the  Union  as  the 
result  of  a  single  project.  The  trials  of  these  water  power 
cases  have  called  for  a  large  amount  of  engineering  work  in 
their  preparation,  and  have  brought  forth  a  mass  of  "expert" 
testimony  which  is  a  disgrace  to  the  engineering  profession. 
The  valuations  of  water  powers  by  the  experts  on  the  two 
sides  in  these  cases  have  varied  in  the  ratio  of  1  to  10  in 
many  instances,  and  in  the  majority  of  the  cases  have  been 
so  far  apart  as  to  create  in  the  nontechnical  mind  a  belief  in 
the  utter  unreliability  of  expert  testimony.  The  excuse  of 
difference  in  hypothesis  seems  somewhat  absurd  in  cases  of 
such  wide  variation. 

The  dishonest  "expert"  cannot  escape  just  criticism  upon 
the  ground  that  he  acts  under  the  direction  of  the  attorney 
for  his  clients,  foi'  he  may  resign  from  the  case  at  the  first 
demand   for  misleading  or  dishonest   testimony. 

It  seems  to  the  writer  that  the  only  way  in  which  the 
court  may  be  reasonably  sure  of  securing  disinterested  and 
honest  technical  service  is  to  make  the  expert  witness  an 
appointee  of  the  court,  for  in  that  case  the  expert  witness 
will  be  as  free  as  the  court  to  render  service  solely  in  the 
interest  of  justice.  The  employment  of  technical  assistance 
by  the  court  need  not  prevent  the  employment  of  expert 
witnesses  by  the  litigants,  but  the  presence  in  the  case  of  a 
competent  and  disinterested  expert  would  go  far  to  prevent 
the  introduction  of  dishonest  testimony  or  the  use  of  hypoth- 
eses wholly  theoretical  and  without  practical  application. 
This  plan  in  effect,  has  been  in  operation  for  several  years  in 
the  public  service  commissions  of  several  of  the  states,  where 
the  engineer  of  the  commission  takes  a  part  in  important 
cases,  assists  in  clearing  up  disputed  points  and  is  himself 
subject  to   cross-examination   by   either  side. 

The  engineering  profession  will  not  be  benefited  by  the 
assumption  that  the  abuses  complained  of  do  not  exist.  They 
are  already  well  known  to  all  who  have  had  a  part  in  the 
trial  of  cases  involving  expert  testimony,  and  to  a  consider- 
able degree  by  the  public  at  large.  The  great  engineering 
societies  might  well  devote  some  thought  to  a  solution  of 
the  problem,  and  the  individual  engineer  should  resist  every 
influence  tending  to  restrict  his  judgment  or  to  force  him  to 
work  upon  a  false  hypothesis.  H.  B.  SWEET, 

Utica,  N.  Y.,  Mar.  17,  1917.  Consulting  Engineer. 

[*] 

More  Information  on  Durax  Road 
Pavemient 

Sir — In  the  article  entitled  "New  Jersey  Introduces  Small 
Granite  Cubes  for  State  Road  Paving."  in  "Engineering  News," 
Mar.  15,  1917,  p.  429,  a  few  errors  have  crept  in.  In  the  next 
to  the  last  paragraph  you  say:  "One  portion  of  the  work  was 
not  grouted  until  freezing  weather  came  on;  and  in  order  to 
complete  the  work,  a  bituminous  mastic  was  used  in  place  of 
the  portland-cement  grout,  with  apparently  as  satisfactory 
results  as  in  the  first  method."  While  in  my  judgment  the 
mastic  is  equal  to  the  grout  as  a  filler,  and  has  been  used  on 
several  other  jobs,  yet  no  change  was  made  on  Morris  turn- 
pike. 

The  costs  should  be  90c.  per  sq.yd.  for  the  concrete  base 
and  $2.58  a  sq.yd.  for  the  Durax  paving.  The  Bamberger  & 
Chapman  Co.,  and  not  the  undersigned,  was  the  contractor, 
under  F.  A.  Reimer,  County  Engineer  of  Essex  County,  and 
the  Durax  blocks  were  furnished  by  the  Harris  Granite 
Quarries  Co.,  of  Salisbury,  N.  C,  through  the  undersigned. 

c.  E.  Mcdowell. 

45   Clinton   St.,   Newark,   N.   J.,   Mar.    1C>  1917. 
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Death  of  George  H.  Frost,  Founder  of 
Engineering  News 

George  TTenry  Frost,  who  was  the  founder  and.  until 
1!)11,  th(>  publisher  and  chief  owner  of  Enf/ineering  Neir.^, 
died  at  his  residence  in  I'hnnlield,  N.  .1.,  on  Mar.  IT) 
after  an  illness  of  sevci-al  weeks.  Althouiih  in  his  Ti)tli 
year,  Mr.  Frost  had  been  in  good  health  until  a  lew 
months  ago,  when  gradual  failure  of  the  circulatory  sys- 
tem became  evident. 

Mr.  Frost  was  a  Canadian  by  birth,  l)ut  his  parents 
were  natives  of  Vernumt,  who  emigrated  to  St.  Lawrence 
County,  New  York,  and  later  removed  to  Canada.  Mr. 
Frost's  father  established  a  general  foundry  l)usin(^ss  in 
Smiths  Falls,  Ontario,  which  after  many  years  of  pioneer 
hardship  was  developed  by 
older  brothers  of  ^\r.  Frost 
until  it  liecame  th(>  second 
largest  agricultural  imple- 
ment works  in  Canada.  The 
early  education  of  George 
H.  Frost  was  obtained  at 
village  schools  and  later  at 
an  academy  in  Glover.  Vt. 
In  the  years  from  1858  to 
1860,  he  studied  civil  engi- 
neering at  ]\rcGill  Univer- 
sity, ]\Iontreal.  Here  he  re- 
ceived an  excellent  training 
in  matliematics  and  in 
natural  history,  taking  the 
latter  subject  uiuler  Princi- 
pal Dawson,  afterward  Sir 
AVilliam  Dawson.  His  in- 
struction in  civil  engineer- 
ing, however,  Mr.  Frost  de- 
scribed as  simply  farcical. 
The  modern  civil  engineer- 
ing course  at  ■\IcGill  was 
established  many  years 
later.  At  the  time  of  his 
death  ]\Ir.  Frost  was  the 
oldest  living  engineer  grad- 
uate of  McGill.  According 
to  the  custom  of  that  time, 
Mr.  Frost  was  apprenticed 
after   his    graduation    to    a  ^  '   i 

provincial     land      surveyor, 

and  after  two  aiul  a  half  years'  work  received  a  diploma 
and  the  right  to  use  the  letters  P.  L.  S.  after  his  name 
aiul  follow  the  business  of  a  land  surveyor.  Foi'  a  few 
months  he  attem])ted  to  earn  a  living  by  surveying  land 
for  farmers  in  the  vicinity  of  his  father's  home  at  Sniitlis 
Falls,  but  he  soon  became  disgusted  with  the  dull  life 
and  small  earnings. 

He  had  originally  taken  up  civil  engineering  because 
it  promised  a  life  of  roving  adventure.  In  August,  18(!;5, 
he  started  on  a  trip  to  New  York  City,  but  changed  his 
mind  on  the  way  and  landed  in  Chicago.  He  secured 
employment  as  a  rodman  in  a  railway  surveying  partv 
which  was  laying  out  the  line  of  what  is  now  the  Chicago 
Northwestern  P.P.,  from  ]\ladison,  Wis.,  to  Winona, 
Minn.  When  the  season's  work  closed,  ilr.  Frost  was  re- 
tained for  a  year  in  the  office  of  the  engineer,  and  later 
for  two  years  in  the  land  commissioner's  office. 


lie  ihcn  opened  an  office  for  himself  as  a  city  surveyor. 
At  that  time  (1867)  there  were  oidy  two  or  three  civil 
engineering  offices  in  Chicago.  About  the  only  profitable 
work  for  civil  engineers  in  that  locality  was  simple  land 
surveying,  laying  out  new  subdivisions  for  Ihe  rapidly 
growing  city.  For  a  half  a  dozen  years  times  were 
prosperous,  but  in  1873  came  the  panic  and  the  collap.se 
of  a  real  estate  boom,  ami  tlie  land  surveying  business 
was  at  a  low  ebb. 

It  was  at  this  time  of  fiiuiiu-ial  str(>ss  that  Mr.  Frost 
veiihiicd  on  a  ])roject  he  had  long  been  considering — the 
founding  of  a  Journal  devoted  to  civil  engineering.  A 
liioi'e  unfavorable  time  to  launch  such  an  enterj)rise 
could  hardly  have  been  inuigined,  but  Mr.  Frost  was  of 
an  ultrasanguine  temperament,  and   notwithstanding  his 

almost  total  lack  of  means 
he  determined  to  try  the  e\- 
})eriinent.  The  (irst  num- 
ber of  the  Engineer  and 
Surveijor,  as  the  journal 
was  called,  was  issued  on 
A])r.  1:5,  1871.  The  matter 
for  the  (irst  nund)er  Mr. 
Frost  pre])ared  himself  in 
spare  time  in  the  evening 
after  bis  day's  work  as  a 
surveyor  was  finished.  A 
relative  wlu)  was  in  the 
printing  I)usiness  attended 
to  the  mechanical  ])roduc- 
tion  of  tlie  slieet,  and  W .  V. 
Goodhue,  a  civil  engineer 
who  was  later  city  engineer 
of  Pacine,  AVis.,  attended  to 
tlie  distribution  of  the 
printed  copies.  The  journal 
met  a  favorable  reception 
and  had  a  bona  fide  sub- 
scription list  from  the  start. 
It  had,  liowever,  practically 
no  advertising  patronage, 
aiul  the  Avhite  paper  it  was 
])rinted  on  cost  in  those 
days  15c.  per  pound.  There 
was  consequently  a  monthly 
deficit  which  ^Fr.  Frost  had 
to  nuike  up  from  his  earn- 
ings as  a  land  surveyor, 
eked  out  l)y  occasional  loans.  Nearly  twenty  years  ago, 
Mr.  Frost  ])re|(ar(Ml.  at  the  request  of  the  editors,  some 
\ery  interesting  reminiscences  of  these  early  days  in  the 
de\(dopnu'nt  of  Engincerinf/  Xeirs:  In  the  first  issue  of 
the  Engineering  News-Record,  to  be  published  on 
Apr.  5,  there  will  be  presented  a  history  of  Engineering 
Xeirs',  prepared  largely  on  the  basis  of  these  remi- 
niscences. 

Fi'oni  the  first,  ^Ir.  Frost  found  it  necessary  to  enlist 
the  aid  of  others  in  the  editorial  conduct  of  the  journal, 
and  the  limitation  of  means  and  opportunity  made  edi- 
torial changes  frequent.  In  1878  ]\Ir.  Frost  removed  to 
New  York  City,  and  the  journal  was  thenceforth  pub- 
lished there,  the  offices  being  located  in  the  Tribune 
Building  for  17  years,  and  later  in  the  St.  Paul  Building. 
During  most  of  the  journal's  first  decade,  the  financial 
returns  were  meager.    In  1883.  the  late  1).  ]\IcN.  Stauffer 
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joiiH'd  Mr.  I''i()st  ill  till'  cnicriuiM'.  |inrcluisin<r  ji  |);irt  in- 
icrol  ill  llic  JoiuiimI,  mikI  ii->imiiii^'  cditoi-ial  diccct  imi. 
Imhii-  \t'ar>  lalrr  the  laic  Ai'tlim-  M.  \\'clliiiL;(i)ii  pur 
chased  a  |iarl  iiilncst  m  ilic  journal,  and  joined  Mr. 
Staidl'er  in  llie  ediloiial  wmk.  The  years  that  rollo\ve(| 
were  years  of  \i'ry  rapid  i^ruwlh  and  prosperity.  hl\eiiiii 
ally,  Mr.  Fi'ost  repurchased  the  inti'rest  which  had  heeii 
sold  to  these  and  othei'  liiisine>s  associates,  and  he  was 
the  sole  owner  in  l!tll,  when  he  linallv  disposed  (d'  the 
journal  1o  the  Hill  I'uhlishiiii;  Co. 

]n  ISSti,  Mr.  Frost  hecanie  a  i-esident  of  riainlicld. 
N".  J.,  and  took  an  active  interest  in  the  puhlic  alVaiis 
of  the  city.  Jle  seined  for  li\e  yt'ai's  as  a  ineniher  o\'  the 
City  Conncil,  and  in  the  early  '!K)'s  had  the  chief  re- 
sponsihility  in  the  (>stahlishinent  of  a  sewera<ii'  system. 
He  purchased  th(>  principal  paper  of  IMainlield.  the 
Neii\'<-Courier,  many  y(>ars  auo  hut  left  the  inanauenicnt 
to  his  oldest  son.  Ih'  was  a  memher  of  the  J'reshyterian 
Church  in  I'lainlield  and  took  an  active  interest  in  its 
a  if  airs.  Uv  was  a  memher  of  the  Canadian  Society  of 
Civil  Engineers,  an  Associate  of  the  American  Society 
of  Civil  Kuijineers,  and  was  i>iven  honorary  nienihershi]) 
in  a  nund)er  of  other  engineering  societies.  He  is  sur- 
vived h\'  his  widow  and    foui'  sons. 


Relative  Advantages  of  Brick  or 
Concrete  Sewers  for  Chicago 

The  relative  cost  and  serviceal)ility  of  concrete  and 
brick  for  sewers  has  been  reported  upon  by  the  staff  of 
the  Chicago  Council  Committee  on  Finance,  with  refer- 
ence to  an  ordinance  sent  to  the  council  by  the  Board  of 
Local  Improvements  and  providing  for  a  concrete  sewer 
in  Kedzie  Ave.  (soutli  of  ':1st  St.).  The  report  showed 
no  material  advantage  or  disadvantage  for  concrete  as 
compared  with  brick,  except  that  the  cost  for  the  former 
probably  would  he  somewhat  less.  The  council  committee, 
however,  recommended  the  use  of  ])rick,  which  is  the 
general  practice  in  Chicago. 

The  report  is  based  upon  local  experience  and  upon 
inquiry  made  in  a  number  of  cities  using  concrete  for 
sewers.  In  Chicago,  the  trunk  and  outfall  sewers  are  of 
brick,  with  a  few  exceptions.  There  are  also  plain  and 
reinforced-concrete  sewers,  and  the  South  Chicago  dis- 
trict has  a.  system  of  2^-  to  lO^-ft.  sewers  of  plain  con- 
crete, built  in  1908.  The  Sanitary  District  of  Chicago 
permits  the  use  of  concrete,  brick  and  segmental  block. 
The  element  of  cost  (except  in  special  cases)  is  the  de- 
termining factor  in  selecting  the  material  to  be  used  for 
its  large  sewers. 

Analysis  of  the  returns  for  32  cities  using  concrete  for 
sewer  construction  show  that  27  are  using  concrete  now 
and  25  have  used  it  for  a  number  of  years.  It  is  not  used 
exclusively  by  all  of  these  cities.  Most  of  the  returns 
state  that  there  is  little  or  no  deterioration  or  erosion  of 
concrete,  though  in  some  cities  having  steep  grades  the 
concrete  inverts  are  lined  with  vitrified  brick  to  prevent 
erosion.  The  grades  in  Chicago  are  too  light  for  trouble 
of  this  kind. 

It  is  pointed  out  that  under  certain  conditions  the  ac- 
tion of  acids  in  or  gases  from  sewage  tends  to  disintegrate 
concrete  masonry  and  the  mortar  joints  in  brick  masonry, 
the  extent  of  the  injury  in  each  case  depending  upon  the 
condition  of  the  sewaiio.     The  effect  is  more  noticeable 


wliiir  poor  materials  aii<l  poor  workmanship  have  been 
used.  .\s  Chicago  uses  the  eomhined  system  of  sewers, 
the  average  .sewage  is  gniatly  diluted  and  decomposition 
is  not  pronounced,  'i'here  an;  exccjptions,  whcn-e  the  sew- 
age is  made  np  larg(dy  of  trade  wastes. 

.\s  to  cost,  the  general  opinion  in  a  luunhcr  of  cities 
IS  thai  concrete  costs  10  to  \^}'/(  less  than  brick,  the  sav- 
ing being  in  cost  of  niateriids  and  labor,  etc.  The  re- 
port slates  thai  advantage  is  sometimes  taken  of  the  effect 
of  the  smooth  concrete  surface  in  reducing  the  friction, 
iheiebv  making  it  possible  to  use  a  smaller  sewer  of  con- 
(  rete  than  (d'  brick  to  caii-y  the  same  volunu;  of  sewage. 
This  means  a  reduced  volume  and  cost  of  masonry.  As 
to  adaptability,  it  is  stated:  "Conci'ete  and  brick  are 
('(pially  well  adapted  to  most  conditions  met  in  sewer 
construction,  although  adhei'ents  of  one  or  the  other 
material   claim  advantages  under  j)arti(;ular  conditions." 

The  report  also  quotes  the  Chief  Engineer  of  the  Sani- 
tary District,  as  follows:  "For  Chicago  conditions,  con- 
crete as  a  material  for  sewer  construction  is  more  suitable 
than  brick,  chiefiy  for  the  reasons  that  it  is  more  econom- 
ical and  is  fully  as  good,  if  not  better,  from  the  viewpoijit 
of  efficiency  and  durability." 

The  advantages  of  monolithic  concrete,  concrete  pipe 
and  brick  for  sewers  are  set  forth  substantially  as  stated 
I'clow.  Tile-block  construction  is  not  included  in  the 
investigation. 

MonoUthic  concrete  is  lower  in  first  cost;  it  may  be  molded 
to  any  form  desired;  and  the  thickness  may  be  varied  to  suit 
requirements  and  local  conditions.  The  natural  earth  under 
the  sewei'  is  not  disturbed;  and  as  the  concrete  fills  all  irreg- 
ularities, a  better  foundation  is  obtained.  With  brick  and 
leinforced-concrete  pipe  proper  backfilling  under  the  quarters 
is  difficult  to  obtain.  Reinforced-concrete  sewers  can  be  mad"i 
to  develop  strength  when  subject  to  strains  not  predeter- 
mined. Concrete  can  be  made  impervious  by  proper  propor- 
tioning, mixing  and  placing.  A  smoother  surface  is  obtained 
in  concrete  through  the  elimination  of  all  joints,  with  a  re- 
sulting higher  carrying  capacity. 

For  reinforced-concrete  pipe,  the  advantages  are  that  in 
wet  trenches  it  may  be  easily  and  quickly  laid  and  that  proper 
inspection   may  be   more    easily   made. 

For  brick,  the  advantages  are  that  Chicago  contractors 
have  reached  a  high  degree  of  efficiency  in  brick-sewer  con- 
struction. Also,  under  certain  conditions,  when  the  progress 
of  work  is  intermittent  on  account  of  traffic  or  other  reasons, 
or  when  the  job  is  of  limited  extent,  brick  may  prove  to  be 
more  economical. 

Conclusions  of  the  report  are  as  follows : 

The  first  cost  of  a  concrete  sewer  is  10  to  15%  lower  than 
for  a  brick  sewer.  This  is  based  on  the  opinion  of  officials 
in  other  cities  and  on  data  comparable  with  Chicago  condi- 
tions. 

Brick  and  concrete  under  typical  Chicago  conditions  are 
equal  in  durability  for  sewer  construction.  This  is  based  on 
the  experience  of  other  cities  in  the  use  of  concrete  and  on 
the  experience  with   l)rick   in   Chicago. 

Both  brick  and  concrete  are  adaptable  for  sewer  construc- 
tion  in   Chicago. 

ArKitiiicnt  ill  the  New  Vork-Passaic  Valley  Sewage-Di.s- 
posal  Case  has  been  set  by  the  United  States  Supreme  Court 
for  Oct.  2,  1917.  The  suit  is  for  an  injunction  to  prevent  the 
discharge  of  sewage  into  New  York  Harbor  from  the  trunk 
sewer  being  built  by  the  Passaic  Valley  Sewerage  Commission 
from  Paterson  to  Newark,  then  beneath  Newark  Bay,  Bayonne, 
and  New  York  Harbor  to  a  multiple  outlet  near  Robin's  Reef 
Lighthouse.  The  United  States  was  originally  a  party  to  the 
suit,  but  withdrew  on  stipulation  with  the  Passaic  Valley 
Sewage  District  for  the  treatment  of  the  sewage  so  as  to  give 
an  effluent  of  stated  quality.  It  was  supposed  that  New  York 
City  and  New  York  State  would  also  withdraw  the  suit,  but 
this  was  not  done.  Much  testimony  by  many  experts  has  been 
taken  on  each  side.  The  case  has  been  pending  altogether 
for  years.  It  was  expected  that  the  trunk  sewer  and  tunnel 
outlet  would  have  been  completed  and  in  use  before  this  time, 
but  there  lias  been  much  delay,  owing,  it  appears,  to  tunneling 
difficulties. 
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Interstate    Commission   Will  Study  the 
Port  of  New  York 

An  interstate  commission  to  study  tlie  improvement  of 
railway  and  water  transportation  and  terminal  facilities 
for  the  entire  port  of  New  York,  including  the  part  in 
New  Jersey  as  well  as  in  New  York  State,  is  likely  to  be 
appointed  through  the  Joint  action  of  Governor  Whit- 
man of  New  Y^ork  and  Governor  Edge  of  New  Jersey.  It 
has  become  more  and  more  apparent  during  the  last  de- 
cade that  the  economic  development  of  tlie  port  of  New 
York  on  lines  necessary  for  its  future  growth  and  pros- 
perity must  be  undertaken  without  regard  to  state  bound- 
aries. 

Further  than  this,  it  is  probable  that  the  development 
should  be  carried  out  with  the  governing  idea  of  render- 
ing the  greatest  public  service  at  minimum  cost  and  with 
all  idea  of  one  transportation  company  taking  advantage 
of  another  in  a  competitive  way  eliminated.  Bills  are 
pending  in  both  legislatures  to  provide  appropriations  for 
such  a  joint  commission.  Since  the  movement  has  the 
support  of  both  governors,  it  is  probable  that  the  appro- 
priations will  be  granted. 

Montana  Legislature  Authorizes 
Commission-Manager  Plan 

A  well-considered  commission-manager  plan  of  gov- 
ernment, applicable  on  approval  by  popular  vote  of  the 
cities  of  Montana,  is  authorized  by  a  bill  that  has  recently 
passed  the  legislature  of  that  state  and  has  been  ap- 
proved by  the  governor.  The  legislative  functions  of 
cities  adopting  the  new  form  of  charter  will  l)e  performed 
by  three  commissioners  at  large  in  cities  of  less  than 
25,000,  and  by  five  commissioners  in  those  of  25.000 
population  or  more.  Each  commissioner  must  own  real 
estate  in  the  city,  assessed  at  a  value  of  not  less  than 
$1000.  The  salary  of  eacli  commissioner  will  be  $5  for 
each  meeting  attended,  with  50%  additional  for  the 
commissioner  who  serves  as  mayor.  The  commissioners 
are  subject  to  recall,  but  it  is  interesting  and  encouraging 
to  note  that  a  recall  provision  applying  to  the  city  man- 
ager was  stricken  out  of  the  l)ill.  The  city  manager  will 
be  appointed  by  the  commission.  He  need  not  be  a  resi- 
dent. He  will  hold  office  at  the  pleasure  of  the  commis- 
sion. His  salary  will  be  fixed  by  the  commission,  but 
will  not  be  subject  to  decrease  during  his  term  of  office. 

The  duties  of  the  city  manager  will  be  to  see  that  all 
laws  and  ordinances  are  enforced  and  to  appoint  all 
directors  of  departments  and  all  subordinate  employees 
in  the  departments,  both  for  classified  and  unclassified 
service,  the  latter  subject  to  civil  service.  The  city 
manager  will  have  power  of  removal  also.  He  will  form- 
ulate the  budget  for  submission  to  the  commission. 

City  affairs  will  be  administered  under  five  depart- 
ments, each  headed  by  a  director,  subject  to  the  orders  of 
the  city  manager.    The  five  departments  are  service,  wel- 


fare, safety  and  (inance.  The  commission  may  ap])oiiit 
a  ]\Iunici])al  Plan  Board,  and  upon  the  request  of  the  city 
manager  it  shall  appoint  advisory  boards.  The  Civil  Ser- 
vice Commission  will  consist  of  three  electors  appointed 
by  the  city  commission  or  council.  The  act  went  into 
effect  on  its  approval  by  the  governor. 

The  director  of  public  service  is  given  authority  ''to 
compel  the  making  of  sewer,  water,  gas  and  other  con- 
nections whenever,  in  view  of  contemplated  street  im- 
provements or  of  sanitary  regulation,"  such  connections 
should  in  his  judgment  be  made. 

The  director  of  public  service  is  also  made  supervisor 
of  plats,  with  authority  to  "require  all  streets  and  alleys 
to  be  of  proper  width,  to  be  co-terminate  with  the  ad- 
joining streets  and  alleys."  Plats  made  on  his  initiative" 
or  made  by  property  owners  on  their  initiative  are  sub- 
ject to  his  approval.  No  other  streets  or  alleys  except 
those  approvecl  by  the  supervisor  of  plats  or  those  "laid 
out  by  the  municipality"  shall  be  "accepted  as  public 
streets  or  alleys  by  the  municipality."  Another  signifi- 
cant feature  of  the  commission-manager  charter  act  is 
this:  "No  plat  subdividing  lines  v/ithin  the  corporate 
limit,  or  within  three  miles  thereof,  shall  be  entitled  to 
record  in  the  recordei-^s  office  of  the  county  without  the 
written  approval  of  the  director  of  public  service  indorsed 
thereon." 

An    Appeal    for   Assistance    to    British 
Engineers  and  Professional  Workers 

Few  engineers  in  the  United  States  probably  realize 
the  serious  hardship  which  the  civil  engineers,  architects 
and  members  of  other  professions  in  Great  Britain  have 
suffered  since  the  outbreak  of  the  war.  The  mechanical 
engineers,  indeed,  have  had  work  in  ])lenty  :  but  engineers 
in  most  other  lines  have  been  almost  wholly  without 
employment.  The  following  appeal  to  the  engineers  of 
America  on  behalf  of  the  engineers  and  other  professional 
workers  of  Great  Britain  has  been  issued  over  the  signa- 
tures of  eighty  prominent  American  engineers. 

To  the  Members  of  the   Engineering  Profession   in    the   United 

States: 

The  families  of  many  professional  men  in  Great  Britain 
are  experiencing  privation  such  as  they  have  never  before 
been  called  upon  to  face.  This  is  true  not  only  as  regards 
families  of  those  at  the  front,  but  also  as  regards  families  of 
many  who  are  excused  from  active  service  because  of  age  or 
physical  disability,  but  who  find  themselves  in  need  owing  to 
the  fact  that  they  no  longer  are  able  to  earn  an  income  in 
the  practice  of  their  professions.  For  example,  an  architect 
in  England  today  has  practically  no  possibility  of  professional 
em])loyment,  except  in  governmental  work,  as  the  construction 
of  buildings,  except  those  required  for  Ciovernment  purposes 
or  specifically  authorized  by  the  Government,  is  not  permitted. 

To  relieve  the  resulting  hardships  and  distress,  the  Pro- 
fessional Classes  War  Relief  Council,  Inc.,  was  organized  in 
Great  Britain  shortly  after  the  outbreak  of  the  war.  Maj. 
Leonard  Darwin,  a  son  of  the  great  naturalist,  is  chairman  of 
the  Council.  Jerrard  Grant  Allen  is  now  in  America  repre- 
senting the  Council,  and  independent  investigation  has  con- 
firmed his  statements  in  respect  not  only  of  the  need  which 
exists,  but  also  in  respect  of  the  organization  and  methods 
of  the  War  Relief  Council. 
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The  adiiiiiii.sliiitlvc  oxpi>ns<\  wtilcli  Is  linilti'il  lo  .(iiiiiirii - 
nation  of  .siil)i)i(llnat»>  emiiloyco.s,  aiUDUiits  to  It-sa  lliaii  2'/,  of 
the  moiu-y  lilstribuH'il.  The  I'ouiu-ll  (llifitH  It.s  ai-tlvlticH 
larRoIy  aloiiR  lines  wlili-h  provide  relief  by  tlndlnn  temporary 
einploynient  for  tho.se  whose  aceu.stoiniMl  way  of  earnliiK  a 
livluK  Is  I'lit  off.  hut  In  many  eases  i)eeunlary  help  Is  ii(>ees- 
sary. 

The  iiiiilirsiKned  appeal  to  Ameriean  euKlneers  to  demon- 
trate  their  synii)athy  by  eontrlbuthiK  to  this  most  worthy 
objeet.  Let  ii.s  help  In  thi.s  crisis  as  we  should  hope  our  pro- 
fessional brethren  In  (Ireat  Britain  would  helj)  us  were  lluir 
position   and   ours   reversed. 

Contributions  may  be  forwarded  to  Lewis  B.  StlUwell.  treas- 
urer, care  the  Farmers  Loan  and  Trust  Co.,  475  Fifth  Ave., 
New   York. 

Alden,  G.  I.,  Worcester. 
Arnold.  Blon  J..  ChieuKO. 
Baekeland,  Leo  H..  Yonkers. 
Kraekenrid8:e.   W.   A..   Los   An- 
fieles. 

Buck,  Harold  W..  New   York. 

Byllesby.    11.    M..   Chiea^o. 

Cart>,  John   J..   New    York. 

Crosby.    Oliver,    St.    T'aul. 

Doherty,   H.    L.,   New    York. 

Dunn,   Gano.   New   York. 

Duryea,  Kdwin,  Jr..  San   Fran- 
cisco. 

Emmet.  W.  L.  R..  Schenectady. 

Galloway,   John    D.,   San    Fran- 
cisco. 

Gibbs,   George,   New    York. 

Herr,  E.  M..  Pittsburgh. 

Herschel.  Clemens,  New   York. 

Hollis,  Ira  N.,  Worcester. 

Humphreys,   A.   C.    New    York. 


Lincoln,    Paul   M.,   Pittsburgh. 
McHenry.   10.  H.,  New  Haven. 
Maillou.\,  C.  O.,  New  York. 
iMershon,   Ralph  D.,  New   York. 
Molitor,    V.    A.,    New    York. 
Parsons,  William  Barclay,  New 

York. 
Pe^ram,  George  H.,  New  York. 
Rand,  Charles  F.,  New  York. 
Rice,   Calvin   W.,   New   York. 
Rushmore,  D.  B.,  Schenectady. 
Sanderson,    E.    N.,    New    York. 
Saunders,      William      L.,      New 

York. 
Sprague,    Frank  J.,   New   York. 
Stillwell,   Lewis  B.,   New   York. 
Swain,    George    F..    Cambridge. 
Taylor,    Stevenson,    New    York. 
Thomas,  C.  C,  Baltimore. 
Townley,   Calvert,  New   York. 
White,  J.  G.,   New  York. 


Hunt.     Charles    Warren,     New    Wilg-us,  W.  J.,  New  York. 


York. 

Insley.    W.    H.,    Indianapolis. 
Insull,    Samuel,    Chicago. 
Jackson,   Dugald   C,   Boston. 
Jenning:s,  Henncn,  Washington 


Yarnall.    D.    Robert,    Philadel- 
phia. 
Yeatman.    Pope,    New    York. 
Younger.    John.    Buffalo. 
And   thirty   others. 


Cleveland  Street  Paving  Discussed 

The  .stiVL't  pavmg  situation  in  Cleveland  was  the  sub- 
ject of  the  annual  meetino-  of  the  Civic  League  of  Cleve- 
land on  .March  17.  It  wa.^  announced  that  the  League 
will  spend  between  $7000  and  $8000  during  the  yeai'  on 
paving  inspection  and  that  about  $6000  is  now  in  hand. 
The  league  will  employ  a  competent  paving  engineer  who 
will  hire  his  inspectors.  Daily  reports  will  be  made  to 
the  secretary  of  the  League  and  weekly  or  month  I  v  re- 
l)orts  will  be  made  by  the  League  to  the  public.  Primarily 
the  effort  is  to  recite  facts  to  the  public  and  to  ])revent  the 
acceptance  of  paving  which  is  in  any  way  below  speci- 
fications. It  is  the  intention,  also,  in  this  recitation  of 
facts  to  give  praise  where  due. 

C.  S.  Howe,  president  of  the  Case  School  of  i\.p]^lied 
Science,  speaking  on  "The  Need  of  a  Compi-eheusive 
Plan  of  Paving,"  stated  that  the  $3,000,000  paving  Iwnd 
issue  involved  the  expenditure  on  the  part  of  the  whole 
city  of  from  $6,000,000  to  $30,000,000,  depending  on 
whether  the  bond  issue  was  used  mostly  to  relay  or  to  pave 
streets  new.  On  new  work  the  city's  share  is  10%,  on 
relay  50%,  according  to  present  plans,  the  abutting  owner 
paying  the  rest.  It  is  the  'largest  sum  Cleveland  has  ever 
determined  at  one  time  to  spend.  Probably  not  more  than 
a  million  a  year  will  be  spent  so  that  the  work  authorized 
by  the  bond  issue  will  extend  over  several  administrations. 
He  argued  that  a  definite  plan  of  procedure  should  be 
drawn  up  by  a  competent  committee  or  board,  and  that 
the  plan  should  be  turned  into  law  by  the  council  so  that 
.succeeding  administrations  could  not  alter  it;  in  other 
words,  he  would  give  it  .stability  and  freedom  from  poli- 
ties. He  argued  for  a  competent  paving  engineer  under 
the  city  engineer,  and   that  the  paving  engineer  should 


not  cliaiige  with  the  administ  ral  ions  as  the;  city  engineer 
may. 

;\le.\.  lU'riislcin,  Director  of  l'nl)lic  Service,  spoke  on 
"'IMie  .Adininisiiation's  IMan  and  i'oint  of  View.""  lie 
said  that  a  survey  of  Cleveland  pavements  had  been  nuido. 
in  1!)I()  and  a  paving  program  maf)ped  out  l)y  the  Engi- 
neering Department.  It  was  Found  that  the  most  ])ress- 
ing  need  is  the  re])aving  of  the  main  tliorough fares.  12 
miles  needing  immediate  repaving.  He  paid  a  high  tribute 
to  Robert  llolfmann  as  the  best  equipped  man  for  map- 
ping out  such  a  program,  he  having  been  in  the  depait- 
ment  23  years.  He  also  paid  high  tribute  to  Mr.  Wil- 
liams, .Mr.  Hofl'mann's  assistant  in  charge  of  i)aving. 
Mr.  Hernstein  .said  all  inspectors  were  to  be  appointed 
from  the  civil  service  list. 

Robert  Hoffmann,  speaking  on  "The  Engineering  Prob- 
lems Involved,"  said  that  it  is  com])aratively  easy  to  find 
engineers  e.xjwrt  in  one  line  of  pavement,  but  not  in  all. 
He  noted  that  manufacturers  cm))loy  engineers  expert  in 
their  particular  line  of  pavement  and  that  the  experience 
and  knowledge  of  the.se  men  are  available.  Tou(;hing  on 
the  financial  features,  he  said  the  city  ought  to  look  for- 
ward to  the  end  of  the  life  of  the  pavement  and  make 
proper  provision  for  renewal.  If  the  average  life  of  a 
pavement  is  25  years,  then  the  program  should  provide 
for  the  renewal  of  over  20  miles  annually,  Cleveland  hav- 
ing 570  miles  of  paved  .streets. 

Hetch  Hetchy  Water-Supply  Progress 
and  Program,  San  Francisco 

Considerable  progress  on  its  great  water-supply  scheme 
was  made  by  San  Francisco  in  1916 ;  and  if  recommenda- 
tions made  hy  M.  M.  O'Shaughnessy,  city  engineer,  are 
carried  out,  much  more  will  be  done  and  some  important 
contracts  will  be  let  this  vear. 

During  1916  over  80%  of  the  Hetch  Hetchy  R.R., 
which  is  68  miles  long,  .standard  gage,  was  graded  and 
9  miles  of  track  laid.  This  road  extends  from  Hetch 
Hetchy  Junction,  on  the  Sierra  Ry.,  to  the  site  of  the 
Hetch  Hetchy  dam  and  will  be  used  for  construction  pur- 
poses. Progress  was  also  made  on  a  temporary  power 
plant  at  Early  Intake.  This  is  known  as  the  Lower 
Cherry  power  development  and  will  supply  power  for 
construction  purposes.  At  the  Hetch  Hetchy  dam  site  a 
20-ft.  diversion  tunnel,  457  ft.  long,  begun  in  1915,  was 
completed.  A  large  area  of  the  future  reservoir  has  been 
cleared.  Detailed  surveys  show  that  the  total  length  of 
the  aqueduct  from  the  Oakdale  portal  in  the  Sierra  foot- 
hills to  the  University  Mound  reservoir  will  be  118.66 
miles  or  2  miles  more  than  was  given  in  the  Fl^eeman 
preliminary  report. 

On  Jan.  5,  1917,  a  contract  for  exploring  the  Hetch 
Hetchy  dam  site  Avas  let  to  the  International  Diamond 
Drill  Contracting  Co.  for  an  estimated  total  of  $14,675. 
The  borings  must  be  completed  within  120  days.  The 
plans  and  specifications  for  the  dam  will  be  drawn  as 
soon  as  these  site  borings  are  completed.  It  is  hoped  that 
a  contract  for  the  construction  of  the  dam  will  he  let 
during  1917. 

Rids  for  constructing  19  miles  of  aqueduct  tunnel  from 
Early  Intake  to  Prie.st  regulating  reservoir,  near  ]\Ioccasin 
Creek  power  house,  will  probably  be  invited  this  year. 
The  estimated  cost  of  this  section  is  $6,000,000.  It  is 
proposed  to  divide  it  into  several  four-contract  units  of 
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al)()ul  .-)  liiiles  each,  and  that  1  or  5  years  will  he  requii'cil 
for  the  work. 

A  bond  issue  of  $11,000,000  was  rcconnnended  by  Mr. 
O'Shaughnessy  some  weeks  ago,  of  wliich  $10,000,000 
would  be  for  tlie  Iletch  Hetchy  dam  and  1!)  miles  of  aque- 
duct, and  $500,000  for  the  tempoi'ary  power  develop- 
ment, each  as  already  mentioned,  and  the  remaining 
$500,000  for  numerous  minor  purposes.  The  dam  and 
aqueduct  appropriation  would  be  expended  during  a  series 
of  years,  but  the  money  must  be  provided  before  the  con- 
tracts can  be  let. 

K 

Relation  of  State  Boards  of  Health 
to  Water-Supplies  Discussed 

Whether  a  State  Board  of  Health  should  have  com- 
pulsory or  advisory  powers  was  the  most  important  suIj- 
ject  of  discussion  at  the  annual  meeting  of  the  Illinois 
section  of  the  American  Water-Works  Association,  held 
at  the  University  of  Illinois  on  Mar.  13-14.  The  former 
view  was  taken  Ijy  Paul  Hansen,  engineer  of  the  Illinois 
State  Board  of  Health,  on  the  ground  that  it  is  necessary 
to  have  control  over  the  actions  of  local  authorities.  S. 
A.  Greeley  (Winnetka)  supported  this  view,  pointing  out 
that  advice  from  the  Board  has  failed  to  induce  the  local 
authorities  of  Winnetka  to  install  a  filtration  plant,  which 
is  much  needed  on  account  of  typhoid  cases  in  towns 
further  north.  On  the  other  hand,  John  W.  Alvord 
(Chicago)  considered  that  the  main  action  of  such  boards 
should  be  on  educational  and  advisory  lines,  and  that 
their  usefulness  will  be  destroyed  if  they  assume  arbitrary 
control,  as  has  been  the  experience  in  other  states.     W. 

A.  Shaw,  of  the  State  Public  Utilities  Commission,  sug- 
gested control  of  pollution  of  all  navigable  streams  by  the 
Federal  Government. 

Looking  for  a  Nitrate-Plant  Site 

Hearings  on  the  question  of  the  location  of  the  Govern- 
ment nitrate  plant,  for  which  $20,000,000  has  been  ap- 
propriated, were  held  at  various  Southern  cities  beginning 
March  8  by  the  interdepartmental  board,  consisting  of 
the  Secretaries  of  War,  Interior  and  Agriculture.  Ac- 
companying them  on  their  tour  of  investigation  were 
Gen.  W.  M.  Black,  Chief  of  Engineers,  United  States 
Army;  Col.  C.  B.  Wheeler,  of  the  Army  Ordnance  Depart- 
ment; G.  0.  Smith,  Director  of  the  Geological  Survey; 
Col.  C.  Keller  and  Capt.  C.  L.  Sturdevant  of  the  Army  En- 
gineers ;  0.  C.  Merrill,  Engineer  of  the  Forestry  Service; 
C.  L.  Parsons,  Chief  Chemist  of  the  Bureau  of  Mines,  and 
J.  N.  Carothers,  of  the  Bureau  of  Soils. 

Columbia,  S.  C,  was  the  first  city  visited  ;  Gadsden  Vj. 
Shand  spoke  on  behalf  of  the  Broad  and  Saluda  Ki\ers. 
At  Augusta,  Ga.,  W.  H.  Burr  presented  the  engineering 
advantages  of  the  developnu'nt  of  th(>  Savannah  Eiver, 
where  two  developments,  20  miles  apart,  would  provide 
92,000  hp.  At  Atlanta.  Ga.,  hearings  were  held  on  the 
Chattahoochee  and  the  Coosa  River,  advocated  separately. 

B.  M.  Hall  discussed  the  engineering  features  of  the 
former,  where  100,000  hp.  is  available;  C.  G.  Adsit,  en- 
gineer for  the  Georgia  Railway  and  Power  Co.,  de- 
scribed the  hydro-electric  advantages  of  the  Coosa.  At 
Birmingham,  W.  G.  Walde,  of  Nashville,  presented  the 
claims  for  Muscle  Shoals,  where  (580,000  hp.  can  be  ob- 
tained, it  was  stated.     A  steam  plant  at  Tuscaloosa,  Ala., 


in  condjinat ion  with  water-|)ower  at  the  lo(;ks  on  tiie 
Warrior  River  was  the  suggestion  at  the  Tuscaloo.sa  hear- 
ing. At  Nashville,  it  developed  that  the  City  of  Nashville 
favored  Muscle  Shoals,  but  representatives  of  towns  on 
the  upper  Cumberland  IWw.v  argued  in  favor  of  that 
district  and  said  that  75,000  kw.  could  be  developed.  At 
Louisville,  Ky.,  the  board  heard  argument  in  favor  of  the 
use  of  the  falls  of  the  Ohio  River,  by  which  50,000-hp. 
could  be  developed  for  ten  months  a  year,  with  supple- 
mentary steam  power.  At  Wheeling,  W.  Va.,  the  construc- 
tion of  a  steam  ])lant  was  urged. 

The  board  will  next  visit  Western  sites  and  following 
this  trip  will  be  able  to  report  to  the  president.  At  the 
same  time,  reports  of  the  American  Academy  of  Sciences 
on  the  question  of  processes  will  be  presented. 

Three-Fourths  of  Second  Simplon 
Tunnel  Completed 

In  spite  of  constant  labor  difliculties  during  the  past 
two  years  the  second  Simplon  tunnel  has  progressed  to 
over  75%  completion.  The  report  for  January,  1917, 
shows  that  of  the  total  length  of  19,825  m.  there  has 
beeii  driven  15,597  m.  of  top  heading  (the  bottom  head- 
ing was  driven  as  pioneer  heading  at  the  time  the  first 
tunnel  was  l)uilt),  and  only  140  m.  less  of  full  excavation 
was  made. 

The  masonry  lining  has  been  completed  on  a  length  of 
15,058  m.,  or  76%  of  the  final  length;  of  this  about  8000 
m.  is  in  the  south  end  and  7000  m.  in  the  north  end. 
The  working  force  is  now  slightly  under  1000. 

K 

Poor  Sewers  Worse  Than  None 

That  the  inadequacy  of  sanitary  sewers  in  certain  sec- 
tions of  Birmingham,  Ala.,  has  developed  conditions 
worse  than  those  prevailing  in  districts  without  sewers 
is  the  declaration  contained  in  a  formal  statement  issued 
by  J.  D.  Truss,  Commissioner  of  Public  Works  and  a 
civil  engineer.  The  absence  of  storm  sewers  to  carry  off 
the  rainfall  causes  the  sanitary  sewers  to  become  flooded 
in  heavy  rainfall  and  the  sewage  to  overflow^  in  basements 
and  streets.  One  section  unprovided  with  sewers  failed 
to  report  a  single  case  of  typhoid  fever  during  an  epidemic 
last  summer,  while  an  important  residential  section, 
which  was  sewered,  had  the  largest  amount  of  typhoid. 
Commissioner  Truss  said  :  "From  my  observation  I  think 
an  inadequate  sewer  system  is  worse  than  no  sewer  at  all. 
Birmingham's  system  is  inadequate  and  should  be  con- 
sidered a  disease  spreader  instead  of  a  filih  carrier."  He 
urges  that  storm  sewers  be  l)uilt.  beginning  at  the  lower 
edge  of  the  drainage  area. 

Bascule  Bridge  Drops  on  Steamer 

The  south  leaf  of  the  Broadway  bascule  bridge  over  the 
Milwaukee  River  at  ^iilwaukee.  Wis.,  drop|)ed  about  3 
a.m..  Mar.  14,  striking  the  pilot  house  and  bridge  of 
steamer  "No.  3"  of  the  Pere  Marquette  Line.  The  dam- 
age done  is  estimated  at  $2000  to  $4000  for  the  steamer, 
but  only  about  $100  for  the  bridge.  Witnesses  state  that 
this  leaf  was  raised  for  the  steamer  and  then  lowered 
just  before  it  entered  the  draw:  it  was  raised  a  second 
time  and  then  lowered  again,  striking  on  the  pilot  house. 
As  the  boat's  bridire  was  torn  awav,  it  causht  the  whistle 
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iinl  iiiid  si^;ii;ilfil  tli(>  t'iij,MMi'i'r  for  full  s|triMl  nlifiiil  ;  mikI 
;it  the  siuur  lime  I  he  wlicrl  uiis  nlso  ciiu^lil,  liiniiiit,'  (lie 
rudder  so  lluil  the  Itoiil  >\\i'r\r(l  to  oiic  >\<\r  Mini  ran  into 
the  dock  hcl'ort'  it  coidil  he  slo|(|)i'd.  'I'liis  was  very 
rorliiiiatc,  as  had  llic  iiiddrr  not  \)vv\\  lunvcd,  llic  l)oat 
would  ])rol)al)ly  liaxc  ui""'  into  the  Cliica<,'o  &.  Nortlnvcst- 
t'rn  Ry.  Ijriduc  a  I'rw  liundrcd  I'l-ct  lu-low,  Ix'foic;  the  cn- 
.uiiioor  could  have  ix'cn  notilicd  to  stop  the  ('n<^ini's.  Tlic 
only  personal  injuiy  was  to  one  of  the  hout's  ci'ew.  who 
was  slii;h1ly  cut  hy  tlyin,^'  j^lass. 

Because  ol'  the  tact  that  a  new  centi'r  loik  was  l)ein<;' 
put  on  the  baseuh'  and  also  het'ause  some  chaniics  W(M'e 
heing  made  in  tho  eU'ctiical  (Miuipnient,  it  was  at  first 
feared  thai  sonicthin^'  had  uone  wroni;'  with  the  ma- 
chinory.  Consecjuently,  the  Field  Superintendent  ot" 
Bridges  (of  the  city's  Department  of  P\d)lic  Works)  iiii- 
nicdiatoly  called  the  r>i-id^'e  I<]lectrician,  and  they  hoth 
arrived  at  the  scen(>  ahout  ."J:  15  a.m.  A  caicful  examina- 
tion con\iiicc(l  tlu'in  thai  e\ei'ythin,ii"  about  the  structure 
was  in  lirst-class  workiny-  condition.  They  then  operated 
the  bridge  several  times,  with  n^sults  that  substantiated 
tluMr  conclusions.  The  bridiic  tender  schemed  to  be  at  a 
loss  as  to  just  what  iiad  happened,  but  thought  the  brakes 
were  not  working.  These,  liown'\er.  were  found  to  be  in 
]ierf(M-t  adjustment  and  held  the  bridge  in  any  ])()sition 
dt'sired.  This  was  to  be  expected,  as  they  had  been  ad- 
justi'd  but  a  few  days  previous  to  the  accident. 

As  the  brakes  were  in  perfect  working  order  at  \  a.m., 
it  hardly  seems  reasonahle  that  they  were  in  poor  order 
at  3  a.m.;  and  the  two  ])ossil)le  explanations  of  the  ac- 
cident were  that  the  bridge  was  raised  and  again  forced 
down  by  the  wind  before  the  bridge  tender  could  set  the 
brakes,  or  that  for  some  reason  or  other  the  bridge  tender 
failed  to  set  the  brakes.  The  first  of  these  seems  hardly 
tenable,  as  the  wind  velocity  was  not  exceptionally  high 
(about  15  miles  per  hour)  and  that  the  leaf  was  twice 
raised  and  lowered.  It  is  thought  hardly  possible  that 
an  experienced  bridge  tender  (as  this  one  was)  would 
let  his  bridge  get  away  from  him  twice  within  a  few 
seconds,  if  lie  were  in  full  control  of  his  faculties.  It 
seems  evident,  therefore,  that  for  some  reason  or  other 
the  brakes  were  not  properly  handled. 

The  bridge  is  of  the  trunnion  type,  a  double-leaf 
])late-girder  deck  span  128  ft.  c.  to  c.  of  trunnions.  Keyed 
to  the  trunnions  are  sector  racks  gearing  with  operating 
])inions.  It  was  described  and  illustrated  in  Engineering 
-YfM'.s,  July  14,  1904.  For  infornu^tion  as  to  the  accident 
we  are  indebted  to  J.  C.  Pinney,  Superintendent  of 
Bridges  aiul  Public  Buildings,  Department  of  Public 
Works,  ^lilwaukee.  AVisconsin. 


A  Comiiii.ssion-Maiiaser  Charter  for  Kingsport,  Tenn.,  has 
been  enacted  by  the  legislature.  The  city  has  grown  from 
200  to  8000   population  within  a  few  years,   it   is  said. 

A  State  Flood  Coinini.ssion  for  Kan.sas  has  been  provided 
in  a  bill  just  signed  by  Governor  Capper.  It  provides  for  the 
appointment  by  the  governor  of  two  commissioners,  who, 
together  with  the  governor,  constitute  the  commission.  The 
two  appointive  members  of  the  board  are  to  be  civil  engineers. 
They  are  to  serve  without  salary,  but  are  allowed  actual 
expenses.  Stale  employees  may  be  appointed.  The  duties  of 
tlie  commission  are  to  investigate  the  problems  arising  from 
floods,  and  to  look  after  the  domestic  water-supply,  drainage, 
water  power  and  supply  for  irrigation  purposes.  Drainage 
districts  already  created  are  not  in  any  way  under  the  su- 
jjervision   of   this   commission. 

Extension  of  the  Chicago  Draina»;e  Canal  for  two  miles  at 
.Toilet  to  a  new  24,000-hp.  hydro-electric  plant  on  the  Des 
Plaines    River    is    proposed,    in    order    to    provide    power    for 


■  i|ici;illiiK  puiiiphin  .st!i(l<)!i.M  of  th"'  Chicago  watcr-worUH.  Tin- 
.MUHtalned  oppo.sltloii  of  the  ("lly  of  .lollct  and  of  privati-  con- 
i-ern.s  pi-i)po.sliin  Wilier- power  projects  h.-is  been  overcome,  tlie 
city  lielriK  a.s.surcd  of  ample  protection  aKaiii.sl  floods  and 
overllow.  It  Is  i-ntlmaled  that  the  e.xtenHJon  and  power  plaiil 
will  co.st  about  $r>,(i()O,O00  and  that  the  work  can  \n-  completed 
ill  tlirec  yiar.v.  It  l.s  necessary  to  wait,  however,  for  the  puH- 
siige  of  a  bill  by  the  Illlnoia  legislature  authorizing  the  San- 
ilai-y  iii.sliict  nf  Chicago  to  build  the  r'Xtcnsion.  d.'iiii  and 
powir   phiiit.      'I'liis  bill   ha.s  been   pi'ei)ared. 

l>r<-%eiitl<Mi  of  l-'nrther  ■'''NmmIm  at  <iialtano4»Ka,  'I'eiin..  is 
being  .slinliid  lOllowliig  a  Hood  which  reached  a  stage  of  47.7 
ft.,  '.U)  It.  above  Mood  stage,  on  M;ir.  7.  T,lic  damage  to  fac- 
tories, hou.ses,  i-oads.  etc.,  is  estimated  at  $1,000,000.  Con- 
sideration is  being  given  to  the  construction  of  a  levee  system 
•and  the  Soutliein  Ry.  has  directed  R.  W.  Jones,  Resident 
Engineer,  to  make  surveys  to  estimate  the  cost  of  levees  for 
protection  against  a  .')4-ft.  stage.  The  Chattanooga-Hamilton 
County  Flood  I'revention  Association  was  formed  at  the;  same 
time  by  local  business  organizations  and  will  .ask  the  legisla- 
ture to  authorize  a  vote  on  a  $.'>00,000  bond  issue  for  flood 
prevention.  Three  levees  are  planned  to  protect  lowlands 
along  the  river,  with  floodgates  to  protect  Citico  and  Chat- 
tanooga Creeks,  the  backwater  of  which  causes  considerable 
damage  at  high  stages  of  the  river.  One  or  more  pumping 
stations  to  take  care  of  flooded  low  areas  are  planned.  Con- 
gress is  to  be  asked  to  appropriate  $1,000,000,  under  the  plan 
for  flood-prevention  work  on  the  Mississipin  and  Sacramento 
Rivers.  Viy  which  the  Federal  Covernment  gives  twice  the 
amount  ])rovided  by  local  interests.  Sanitary  work  in  the 
flooded  district  has  been  placed  under  the  direction  of  G.  W. 
Knight,  a  sanitary  engineei',  of  Chattanooga,  and  a  volunteer 
committee.  The  measures  taken  include  the  requirement  that 
every  house  must  be  thoroughly  cleaned  and  lime  used  lib- 
erally before  being  occupied;  pouring  oil  in  wells  along  the 
river  used  as  water-supplies;  and  disinfecting  of  all  sources 
of  contamination.  In  adddition,  many  houses  considered  un- 
sanitary   have   been   condemned. 


PERSONALS 


Sydney  O.  Swenson,  M.  Am.  Inst.  E.  E.,  has  left  the  engi- 
neering staff  of  Putnam  A.  Bates,  New  York  City. 

J.  C.  Hal.sema,  H.  C.  Buekland  and  E.  D.  Pitchner  have 
oiganized   a  contracting  company   in  Jacksonville,   Fla. 

M.  B.  Myer.s,  formerly  Assistant  to  the  Vice-President  of 
the  American  Manganese  Steel  Co.,  has  been  appointed  Sales 
Manager,   with   headquarters  in  Chicago. 

P.  D.  Van  Vliet  has  been  appointed  Publicity  Manager  of 
the  Universal  Portland  Cement  Co.,  Chicago.  Mr.  Van  Vliet 
has  been  connected  with  the  department  some  years. 

C  C.  Jone.s,  formerly  in  the  engineering  department  of  the 
Chicago,  Milwaukee  &  St.  Paul  Ry.,  has  become  senior  member 
of  Jones  &  Bohmke,  engineers  and  contractors,  Hutchinson. 
Kan. 

E.  B.  Goode,  for  four  years  Metropolitan  District  Sales  Man- 
ager for  the  Lehigh  Portland  Cement  Co.,  has  been  appointed 
Sales  Manager  of  the  Hercules  Cement  Corporation,  with 
offices  at  30   East   42nd  St.,   New  York   City. 

John  C.  Hiteshew,  formerly  City  Engineer  of  Carlisle, 
Penn.,  has  been  appointed  Borough  Engineer  and  Commis- 
sioner of  Streets  for  Waynesboro,  Penn.,  to  succeed  George  C. 
Brehm,  who  resigned  several  weeks  ago  to  take  up  similar 
work  in  Massachusetts. 

M.  D.  Gates,  formerly  Chief  Engineer  of  the  Boyne  City, 
Gaylord  &  Alpena  R.R.,  has  resigned  to  form  a  partnership 
with  C.  E.  De  Leuw.  former  Assistant  Engineer  for  Ewing  & 
Allen,  Chicago.  The  flrm  of  Gates  &  De  Leuw  will  have  offices 
in  the  Monadnock  Block,  Chicago,  and  will  specialize  in  muni- 
cipal and  drainage   engineering. 

C.  A.  F.  Flagler.  Lieutenant-Colonel,  Corps  of  Engineers, 
U.  S.  A.,  in  charge  of  the  Washington  (D.  C.)  Engineering 
district,  has  been  designated  Military  Attache  at  Rome,  suc- 
ceeding Maj.  Elvid  Helberg,  who  was  accidentally  killed  by 
a  fall  from  his  horse  on  the  Italian  front.  No  one  has  been 
appointed  to  succeed  Colonel  Flagler  as  yet. 

C.  S.  Cook,  Manager  of  the  Railway  and  Lighting  Depart- 
ment of  the  Westinghouse  Electric  and  Manufacturing  Co.,  has 
been  appointed  General  Manager  of  the  Duquesne  Light  Co., 
succeeding  the  late  Robert  S.  -Orr.  Mr.  Cook  was  born  in 
Massachusetts,  was  graduated  from  the  Worcester  Polytechnic 
Institute  In  1887,  and  was  employed  by  the  Westinghouse 
company  in  that  same  year. 
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Julian  V.  Smitli,  Fel.  Am.  Inst.  E.  E..  M.  Can.  Soc.  C.  E..  M. 
Briti.sh  In.st.  E.  E.,  was  recently  awarded  the  Gzowski  medal 
of  the  Canadian  Society  of  Civil  Engineers  for  his  paper  on 
the  Cedars  Rapids  Power  D<>velopment.  He  was  born  in 
Elmira,  N.  Y.,  in  187S,  completed  the  mechanical  engineerins 
course  at  Cornell  University,  and  is  now  General  Manager  of 
the  Shawinis'i^n  Water  and  Power  Co.  He  was  chief  engineer 
of  the  Cedars  project  during  its  design  and  construction. 

10.  M,  Durham,  Jr.,  who  has  recently  been  appointed  Assist- 
ant Chief  Engineer  of  Construction  of  the  .Southern  Kailwa.\-, 
was  general  agent  of  the  executive  department  for  the  road 
and  its  subsidiaries,  with  headquarters  at  Chattanooga,  Tenn. 
He  graduated  from  Lehigh  University  in  1896  and  entered 
the  service  of  the  Southern  Railway  in  1900  as  assistant 
engineer  at  Selma,  Ala.  He  was  made  assistant  chief  engi- 
neer in  chai'ge  of  construction  in  the  Mississippi  delta  in 
190G  and  in  1914  he  became  special  engineer  of  valuation  of 
the  Atlanta,  Birmingham  &  Atlantic  R.R.  His  appointment 
as  general  agent  at  Chattanooga  was  made  on  Nov.  1,  191.'3. 
He  will  remain  at  Chattanooga  for  several  months,  in  charge 
of  construction  in  the  Middle  South. 
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J.  J.  von  VVeyrauL'h,  of  the  faculty  of  the  Stuttgart  Tech- 
nische  Hochschule  for  41  years  until  his  retirement  'n  191."). 
died  at  Stuttgart,  Cermany,  on  Feb.  13,  1917.  He  had  reached 
the  age  of  71. 

^Villar^l  Wendel  W'Uite,  civil  engineer,  at  one  time  with  the 
Boston  &  Maine  R.R.,  and  later  in  private  practice,  died 
recently  in  Boston.  He  was  born  in  Natick  in  184S,  graduated 
from  Sheffield  Scientific  School,  Yale,  in  1869,  and  for  the  past 
nine  years  had  resided  in  Wellesley  Hills.  He  was  a  member 
of  the  Boston  Society  of  Civil  Engineers. 

Georjte  Cliri.stoph  >lelirteus.  prominent  for  many  years  as 
an  expert  in  bridge  construction,  died  at  the  age  of  73  on 
Jan.  10,  1917,  at  his  home  in  Dresden,  Germany.  For  many 
years  he  was  professor  of  structures  at  the  Dresden  Technische 
Hochschule.  He  entered  the  editorial  field  some  years  ago 
with  the  journal  "Der  Eisenbau,"  in  whose  publication  he  was 
one  of  the  leaders. 

Ferdinand  W.  RfieblinK',  Treasurer  and  General  Manager  of 
the  John  A.  Roebling's  Sons  Co.,  Trenton,  died  at  his  home  in 
that  city  on  Mar.  16,  following  a  month's  illness.  He  was 
born  in  Saxonburg,  Penn.,  in  1<S42.  He  is  the  son  of  John  A. 
Roebling,  the  pioneer  wire-rope  manufacturer  in  this  country. 
Following  graduation  from  the  Polytechnic  College,  Phila- 
delphia, he  specialized  in  chemistry.  John  A.  Roebling  began 
the  manufacture  of  wire  rope  at  Saxonburg  in  1840,  trans- 
ferring his  plant  to  Trenton  in  1S48.  Ferdinand  Roel)ling  was 
a  member  of  the  local  Engineers'  Club. 

Reuben  3Illler,  prominent  in  tiie  steel  industry,  died  on 
Mar.  5  in  Pittsburgh,  at  the  age  of  76.  He  was  born  in 
Pittsburgh  and  became  an  apprentice  in  the  works  of  Robin- 
son, Miner  &, Miller,  designers  and  builders  of  Clinton  furnaces, 
later  becoming  mechanical  engineer  at  the  Black  Diamond 
works  of  Park  Bros.  &  Co.  Later  he  became  a  partner  in 
Miller,  Barr  &  Parker,  which  concern  10  years  later  took  the 
name  of  Miller.  Metcalfe  &  Parker,  eventually  being  merged 
with  the  Crescent  Steel  Co.  He  then  became  Chairman  of  the 
Board  of  Directors  of  the  Crucible  Steel  Co.,  and  retiied  from 
active   business  in    1914. 

John  F.  Altlen,  M.  Am.  Soc.  C.  E.,  a  former  Director  of  the 
American  Bridge  Co.,  died  at  his  residence  in  Rochester,  Feb. 
27,  at  the  age  of  65  years.  He  was  graduated  at  the  Rens- 
selaer Polytechnic  Institute,  in  the  class  of  1872,  and  was  for 
years  a  builder  of  steel  bridges,  especially  for  railroads.  He 
organized  and  was  proprietor  of  the  Rochester  Bridge  and 
Iron  Works,  which  he  sold  to  the  American  Bridge  Co.,  in  1901. 
He  was  a  member  of  the  Rochester  Society  of  Engineers,  at 
one  time  a  Vice-President  of  the  American  Society  of  Civil 
Engineei-s,  a  Director  of  the  Traders'  National  Bank  of 
Rochester  and  the  Genesee  Valley  Trust  Co.,  and  President  of 
the  Locke  Insulator  Co. 

Cscar  ti.  Murray,  Chairman  of  the  Board  of  Directors  of 
the  Baltimore  &  Ohio  R.R.,  died  in  Baltimore,  Md.,  on  Mar  14, 
at  the  age  of  69  years.  He  was  born  in  Bridgeport,  Conn., 
and  after  an  extensive  railway  experience  became  Vice  Pres- 
ident in  charge  of  traffic  of  the  Baltimore  &  Ohio  R.R.  in  1896, 
and  in  the  same  year  was  named  by  the  United  States  Court 
as  a  co-receiver  with  the  late  John  K.  Cowen.  In  1900  the 
receivers   were   discharged   and    the   property   was   reorganized. 


Mr.  Murray  continuing  in  charge  of  the  traffic  department 
until  1903,  when  he  was  elected  president  of  the  railway,  suc- 
ceeding L.  F.  Loiee.  In  1910  he  was  succeeded  by  Daniel  Wil- 
lard,   the   present  President. 

Maj.   I'aHHiuM    10.    Gillette,   a    retired    officer    of    the    Corps    of 
lOngineers.     U.    .S.     A.,     died     at    his    home     in     Philadelphia     on 
Mar.   18,  aged   .^)S   j  ears.      In    1897   Major  Gillette    was   placed    in 
charge  of  the  United  States  Engineer  Office  at  Savannah,  Ga., 
succeeding   Capt.    Oberlin    M.    Carter,    who    had    been    stationed 
at  Savannah  for  an   unusually  long  time  and   had  during  that 
time    conspired    with    Gaynor    &    Greene,    contractors    engaged 
on    river    and    harboi-    work    in    the    district,    to    defraud    the 
(rovernment  of  between   $2,000,000  and   $3,000,000.     Carter   was 
one  of  the  most  popular  officers  in  the  service  and  was  strongly 
intrenched   socially   and    politically.      One    member    of   the    con- 
tracting firm  was  a  retired  Captain   of  Engineers  and  another 
was  Chairman  of  the  New  York  State   Democratic  Committee. 
Major    Gillette    was    a    comparatively    unknown    man,    without 
means    or    influence.      Carter's   social    standing    was   such    that 
whert  Major  Gillette,   after  assuming  charge   of  the   Savannah 
office    and    making    investigations,    presented    a    report    to    the 
Chief    of    Engineers    accusing    Carter    of    defrauding    the    Gov- 
ernment,   Gillette    was    ostracized    in    Sij.vannah    society,    and 
many  ofTicers  of  the  Corps  of  Engineers  refused  to  believe   in 
the  possibility  of  Carter's  guilt.     A  board   of  engineer-ofldcers 
was  appointed  to  investigate  the  charges,  and  on  their  report 
Carter  was  court-martialed.     At  the  conclusion  of  the  longest 
trial   ever  held   by  the   United   States  Army,   he   was   convicted 
and    sentenced    to    imprisonment    at    Fort    Leavenworth.      Fol- 
lowing that  the  contractors. were  also  convicted  and  sentenced; 
and   at   the  end   of   court   proceedings,   which    lasted    more    than 
a     dozen     years,     the     Government     recovered     a     considerable 
amount   of   the   funds   which    Carter   had   obtained   as   a   result 
of   the   fraud.      The   result    of    these   trials   was   due    more    than 
anything   else    to    the    aV)ility   with    which    Major   Gillette    pre- 
sented    the    Government's    case.       A     number    of    years    later, 
serious    frauds    were    discovered    in    connection    with    the    con- 
tracts   for   the    Philadelphia    water-filtration    plant,    and    a    re- 
form    administration     in     Philadelphia     appealed     to     the     War 
Department  for  assistance   in   reorganizing  the   Water   Depart- 
ment   on    a    business    basis.       President     Roosevelt    agreed    to 
give  Major  Gillette  a  leave  of  absence   from   the  Corps  to   un- 
dertake  the  work    for   the   City   of   Philadelphia.      Political    in- 
fluences in  Congress  attempted  to  prevent  this  by  the  passage 
of    legislation    to    prevent    suwh    work    by    an    engineer-officer, 
and   to    meet   this   situation    Major    Gillette    resigned    from    the 
Corps.      He  was  in   charge   of  the    Philadelphia   Water   Depart- 
ment during  the   completion   of  the   filtration   ^vork,   and   when 
the    reform    administration    which    had    employed    him    got    out 
of    power    he    opened    an    office    for    the    i)ractice    of    consulting 
engineering.      He   was   chief   engineer   for   a   Philadelphia    syn- 
dicate   which    undertook    large    mining    and    land    development 
enterprises   in    Mexico,    which   were    very    prosperous    until    in- 
terfered   with    by    the    Mexican    revolution.      Major    Gillette    is 
survived    b.v    his    widow,    one    son    who    graduated    from    West 
Point     and    is    a     Lieutenant     in     the    regular    army,    and    two 
(laughters. 


ENGINEERING  SOCIETIES 


ILLINOIS   GAS   ASSOCIATION. 

Mar.   21-22.      Annual    meeting   in    Chicago.      Secv.,    Horace   H. 
Clark,    132.^)    Edison    Building,    Chicago. 

AMICRICAN  RAILWAY   ENGINEERING   ASSOCIATION. 

Mai'.     20-22.       Annual     meeting.       Congress    Hotel,     Chicago. 
Secy.,  E.  H.  Fritch,   900  South   Michigan  Ave.,  Chicago. 

ST.   LOUIS  RAILWAY  CLUB. 

Apr.  13.     Secy.,  B.  W.  Frauenthal.  Union  Station.  St.  Louis. 

DETROIT    ENGINEERING    SOCIETY. 

Apr.   21.      Secy..   D.    V.   Williamson,    46   Grand   River  Ave.,   W 
Detroit. 

SOUTHWESTERN    ELECTRICAL    AND    GAS    ASSOCIATION. 
Apr.    26-28.      In    Dallas.      Secy..    H.    S.    Cooi)er,    40.5    Slaughter 
Building,    Dallas,    Tex. 

Illinois     Section     Anieriean     A\ater-Works     .\NNoeiation — At 

the  annual  meeting  held  at  the  University  of  Illinois.  Mar. 
13-14,  officers  were  chosen  as  follows:  Chairman,  Emmett 
MacDonald,  Lincoln,  111.;  vice  chairman,  W.  W.  DeBerard, 
Chicago;    secretary,    Dr.    Edward    Bartow.    Urbana.    111. 

American  Institute  of  lOlectricnl  lOnjurineers — E.  W.  Rice, 
Schenectady,  N.  Y.,  has  been  nominated  for  president  at  the 
meeting  of  the  Board  of  Directory  held  in  Chicago  on  Mar.  9. 
The  other  nominations  are:  For  vice  presidents,  Frederick 
Bedell,  John  H.  Finney,  A.  S.  McAllister;  for  treasurer,  George 
A.  Hamilton. 
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Vermont  Swolely  »f  lOiiKint'tTM — Tln>  auiiiial  iiii't-tlnR  of  tli-' 
Vermont  Soi-loty  ol'  KiinliKors  wiih  IkIiI  in  HiiillnKlon.  Mar.  11, 
A  loaturt"  of  (lu«  throe  .si'.ssldn.s  \\<if  (lie  icportM  of  HtandhiR 
tcelinicul  coniniittei'N  on  i)iil>llc  policy,  roads  and  pavonn-ntH, 
power  development,  meelianleal  and  eleetrleal  .silenee.  rail- 
roads and  Htiuclnral  ennineerinn,  sanllallun  and  pul)lle 
healtli,  and  natural  resources.  The  individual  members  of 
these  committees  i)r(>sented  brief  papers  on  various  aspects 
of  tliese  subjects  as  encountered  in  tlie  state.  Tlie  followinK 
new  oflicers  were  elected:  President,  I'rof.  A.  10.  Winslow, 
Xorwlch  University,  Northtleld;  vice  president,  (".  !•'.  I'uriiiton. 
Leader  ICvaporator  Co.,  Kurlinjfton;  aecrelary-t r.asurer.  (I.  A. 
>{eed.  City  I0nj?lneer,  Montpelier.  The  last-named  oltlce  is  a 
consoliilat  ion. 


I  Appliances   and    Materials 


IVew  'Aluv,  Till  mill  I^riifl  <'i>]iliiiKM 

A  miAhod  of  securin.u  a  pi'otectitiK  eoat  of  zinc,  tin  or  had 
alloys  on  stool  or  copper  products,  new  to  tliis  country,  is 
being'  promoted  by  Henry  Hess  &  Son,  of  I'hiladelphia.  The 
various  materials  entering'  this  process  carry  the  ti-ado  name 
"Epicassit"  and  havi^  been  used  for  some  time  in  (lermany. 
Metal  powder  is  mixed  with  a  liquid  vehicle  and  applied  with 
a  brush.  Then  the  supporting'  metal  to  be  coated  is  heated 
to  the  melting  point  of  the  tin,  lead  or  zinc.  AVhere  i)0ssible 
the  heat  is  to  be  applied  on  an  uncoated  side,  but  objects  may 
be  heated  over  a  fire  or  in  a  clean  fiame.  Grease,  rust,  burnt 
coatings,  etc.,  must  be  removed.  The  following  coatings  are 
available:  "A,"  pure  tin;  "B."  H  tin  and  h  lead;  "C,"  J  tin  and 
n  lead;  "CN,"  5','r  tin  and  95*:;  lead;  "E."  35%  tin  with  ir,',i 
lead  and  50%    zinc.    Th.>  lattei-  is  a  substitute  for  "galvanizing." 

*      *      * 

Ne^v  Cast-Steel  Tie 

The  metal  tie  shown  in  the  accompanying  view  is  composed 
of  two  cast-steel  blocks  connected  by  a  tie-bar.  The  blocks 
are  about  46  x  22  in.  and  5  in.  deep,  laid  with  the  longer  dimen- 
sion parallel  with  the  rail.  Slotted  holes  hold  the  heads  of 
bolts  to  which  the  rail  clips  and  nuts  are  fitted.  The  weight 
of  the  tie  complete  is  about  200  lb.     Some  of  the  ties  have  been 


SILVER'S    C.VST-STEEL    TIE 

laid  experimentally  on  an  industrial  spur.  This  tie  is  the  in- 
vention of  Joseph  A.  Silver,  S54  W^est  181st  St.,  New  York,  and 
is  being  handled  by  the  Silver  Steel  Tie  Co.,  Merchants  Bank, 

Salt  Lake  City,  Utah. 

*      *      * 

Asph:ilt-M:istio   Mixing   3Iachine 

The  Iroquois  "Works  of  the  Barber  Asphalt  Paving  Co., 
Buffalo,  N.  Y.,  has  placed  on  the  market  an  asphalt-mastic 
mixing  machine  designed  to  replace  the  usual  pot.  method  of 
melting  prepared  mastic  cakes,  by  combining  the  necessary 
ingredients  at  the  site  of  the  worlc.  The  machine  consists  of 
two  rdtating  mixing  drums  driven  through  gears  by  a  steam 
engine.  The  boiler  is  mounted  between  the  drums  and  is 
designed  to  use  oil  fuel.  A  skip  and  elevator  are  provided  for 
hoisting  the  materials  to  an  elevation  where  they  will  run  into 
the  drums,  which  are  heated  by  oil  burners  under  them. 

The  mixing  drums  are  cylindrical,  each  resting  on  four 
wheels  or  rollers,  which  engage  with  rails  on  the   drum.     The 
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DOUBLE-DRUM    ASPHALT-MASTIC    MIXING    MACHINE 

diunis  are  provided  on  the  interior  with  flights  so  arranged  as 
thoroughly  to  mix  the  ingredients.  The  heads  of  the  drums 
have  openings  for  receiving  the  materials  and  for  discharging 
the  heated  mastic.  Either  drum  may  be  rotated  independently 
of  the  other,  the  intention  being  to  .fill  and  empty  them  alter- 
nately. The  drums  are  surrounded  by  housings  that  contain 
the  oil-fired  furnaces.  The  whole  machine  is  mounted  on 
four  steel  wheels.  It  is  18  ft.  long  over  all  and  7  ft.  3  in.  wide 
over  the  wheels.  The  width  over  the  skip  is  10  ft.  The  ship- 
ping height  is  10  ft.  7  in.  and  the  operating  height  16  ft.  The 
whole    machine    weighs   about   81/^    tons. 

*        4c        « 

Power   I' nit  for  Section  Cars 

For  converting  a  hand-car  into  a  power-operated  section 
car  a  kerosene-engine  unit  has  been  devised.  This,  with  all 
accessories,  is  mounted  on  a  frame  about  6x2  ft.,  which  can 
be  fitted  to  the  car  in  very  short  time.  The  5-hp.  engine  has 
a  single,  horizontal  air-cooled  4  x  4-in.  cylinder  and  two  16-in. 
55-lb.  flywheels.  A  belt  runs  over  a  4i-in.  pulley  on  the 
engine  shaft  and  a  14-in.  pulley  fitted  to  one  of  the  car  axles. 
The  engine  starts  on  gasoline  (for  a  few  strokes  only),  and 
it    is    stated    that    the    machine    can    run    35    to    40    miles    on    a 


HAND-CAR  C0NVERTE;D  INTO  A  SKCTI(~)X  MOTOR  CAR 

gallon  of  kerosene.  The  car  has  a  maximum  speed  of  15 
miles  per  hour  and  can  haul  a  supply  car,  as  shown  in  the 
accompanying  view.  The  outfit  'weighs  about  415  lb.,  with 
batteries,  IJ-gal.  fuel  tank  and  all  equipment.  It  is  known  as 
the  "Sheffield  Power-Top"  and  is  being-  introduced  by  Fair- 
banks, Morse  &  Co.,  of  Chicago. 
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Arcaded  Cantilevers 
Feature  a  Millio 


SyWOrSLS — llanuver  *S7.  bridge,  in  Baltimore, 
looks  like  a  succession  of  concrete  arches  but  in 
reality  consists  of  steel  and  concrete  cantilevers. 

Keplaeiiig'  tlie  old  wood  trestle  and  steel  swing  bridge 
across  the  Patapsco  River  at  Light  St,  in  southern  Bal- 


Cased  in  Concrete 
n-Dollar  Bridge 

Itridge.  However,  as  in  his  judgment  it  was  impracticable 
to  found  an  arch  bridge  in  the  soft  mud  bottom,  be  devised 
a  cantilever  design,  as  shown  by  the  drawings  herewith. 

Cantilever  eonstruetion  to  secure  a  concrete-arch  effect 
has  been  used  before  in  two  or  three  cases,  as  cited  in 
Enfjineering  Neivs  of  Mar,  25,  1915  (p.  579),  and  Apr. 
2-l',  1915  (p.  790),  The  100-ft.  span  of  the  Deer  Creek 
bridge  at  Husbands  Ford,  .Md.  (L.  F.  Smith),  and  the 
95-ft.  span  of  the  Chester  Creek  arch  at  Fifth  St., 
Chester,  Penn.  (H.  H.  Quimby),  are  the  most  import- 
ant of  these.  The}^  are  single-span  structures,  however. 
The  Hanover  St.  bridge  comprises  a  Avhole  series  of 
s])ans,  each  equal  to  the  single  span  of  the  Deer  Creek 
and  Chester  bridges,  and  totaling  2280  ft.  It  is  thus 
the  most  prominent  aj^plication  of  the  rein  forced-con- 
crete cantilever  princi])le  to  date.  The  finished  bridge, 
as  built  under  charge  of  H.  G.  Shirley,  Chief  Engineer 
of  the  State  Roads  Commission  of  Maryland,  and  ^Fr. 
Greiner  as  Consulting  Engineer,  is  accurately  portrayed 
by  the  two  bird's-eye  views  in  Fig.  1,  reproduced  from 
drawings  by  E.  W.  Spofford.  They  show  typically  the 
arch-like  appearance  secured.  Tf  a  \  icM'  like  Fig.  3  is 
studied,  however,  the  joint  in  the  arch  crown  shows  the 
separation  between  the  ends  of  the  adjacent  cantilevers. 
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timore,  a  concrete  "arch"  bridge 
just  completed  forms  a  new  thor- 
oughfare across  the  estuaries  of  Pa- 
tapsco  River  and  Middle  Rraiith. 
The  consulting  engiiuMM-.  J.  E. 
Greiner,  was  given  the  task  of  d(»- 
signing  a  bridge  of  graceful  or  even 
monumental  ap])eai'ance  and  of  \wv- 
manent  type,  wbicli  a]ipcarcd  lo 
mean     a    I'cinforccd-concn^te    arch 
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Till'  location  (sec  sketch  in  Fi,l,^  I)  lies  west  of  the 
Lipht  St.  bridjfi'  and  tnivcrs(>s  the  point  of  tlio  penin- 
sula between  the  two  estuaries.  'V\\o  north  crossing;  is  the 
main  one;  it  consists  of  spans  of  the  arch-cantilev(>r  type, 
all  of  them  '.)r-,-n.  in  the  clear,  and  a  i:)()  It.  K'mII  iwo- 
leal'  bascide.  M'^he  south  crossinii'  is  nioslly  earth  llll,  hut 
it  has  two  concrete  cohimii-and-Ljirdci-  openings,  .^)l'i  ft. 
and  105  ft.  widi^  resp(>ctively.  The  snudl(>r  on(>,  .seven  15- 
rt.  spans,  has  ordinary  reinforeed-eoncrete  trirders.  The 
larger  contains  1(5  sjians  of  liO  ft.  and  one  of  '.Vi.  and 
here,  to  save  t'als(>worl\,  the  reinrorc(Mnent  was  made  of 
striu'tural  stcud  frames  d(>sii;ne(l  strong"  enough  to  carry 
th(>  forms  and  the  rib  concrete  (hut  not  the  floor  slab). 

Tn  both  crossings  the  soil  was  mud  to  de])ths  of  70  to 
100  ft.  Foundation  on  piles  was  ado))ted.  Some  doiU)t  as 
to  the  bearing  power  of  the  ])iles  was  caused  by  the 
presence  of  a  hard  stratum  below  El.  — 70,  under  which 
was  a  further  10-  to  15- ft.  layer  of  mud.  The  final  de- 
cision was  to  drive  until  the  penetration  did  not  exceed 
^  in.  per  blow  in  the  last  five  blows  of  a  13000-lb.  hammer 
falling  15  ft.  Tn  general,  this  meant  that  the  piles 
stopped  in  tli(>  u))))er  hard  layer.  The  profile  in  Fig.  4, 
plotted  by  K.  (}.  Browning,  Resident  Engineer,  repre- 
.sents  the  piling  as  actually  put  in.  The  piles  range  from 
(55  to  85  ft.  long,  but  in  the  north  approach  many  lOO-ft. 
])iles  were  driven. 

The  adopted  pile  loading  is  Ifi  tons.  With  regard  for 
the  possible  vibration  effects  from  the  bascule,  however, 
longer  piles  Avere  ordered  for  the  north  bascule  pier  and 
an  extra  price  was  paid  to  drive  beyond  the  specified  re- 
sistance. On  the  other  hand,  occasional  ])iles  in  the  foot- 
ings of  the  northerly  half  of  the  structure  are  under  the 
specifications.  Throughout,  the  driving  resistance  varied 
greatly,  probably  because  of  lumps  of  iron  ore  in  the 
ground. 

That  the  soil  conditions  are  unfavorable  to  piers  carry- 
ing horizontal  arch  thrust  became  quite  evident  when 
the  fills  of  the  north  approach  and  of  the  south  crossing 
were  made.  Extensive  flow  of  the  subsoil  developed  at 
the  south  crossing,  the  soil  being  upheaved  on  either  side 
(Fig.  11)  in  banks  up  to  150  ft.  wide  and  8  to  10  ft. 
high,  where  previously  there  had  been  3  to  5  ft.  of  water. 

While  the  north  approach  fill  of  the  north  crossing  was 
being  made,  outward  displacement  of  a  few  column  foot- 
ings occurred  due  to  pressure  or  floAV  of  the  fill.  This 
called  for  some  troublesome  repair  work.     At  least  one  of 
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the  footings  also  underwenl^  ahnoniial  sett  h'nicnt,  thought 
to  be  (luirgeahle  to  How  of  the  mud  stratum  underlying 
the  (irst  hard  crust. 

'I'lie  pier  bases  are  at  El.  — 25,  except  for  the  bascule 
|)iers,  which  extend  to  10  ft.  deeper.  They  wer(>  built 
in  open  eoU'erdams,  no  special  diniculty  being  encoun- 
tered. Th<'  unusual  shape  of  the  piers — shaft  of  ribbed 
cross-seeti(ui  on  a  reinforced  bottom  slab — deserves  notice 
(Fig.  (5). 

'I'liK  STKi:i,-Kiii  ('.\\tim:vei!s 

The  "arch"  design  was  practically  dictated  as  to  span 
and  intrados  outline  by  the  (lovernment's  navigation  re- 
(piirement,  calling  for  2(j^-ft.  clearance  height  above 
mean  low  water  on  a  width  of  70  ft.  in  each  span.  Spans 
of  1)5  ft.  with  approximately  elliptical  intrados  suited 
this  clearance  diagram. 

The  cantilever  rib  and  its  steel  cantilever  skeleton 
and  backstays  are  both  shown  in  Fig.  5.    The  backstays 


FIG.    2.    VIEW   UNDER   A   LAND 
ARCH  BRIDGE 


FIG.  3.  VIEW  SHOW- 
ING CROWN  JOINT 


take  full-load  tension,  but  the  live-load  rib  compression  is 
divided  between  steel  and  concrete.  There  are  ten  ribs, 
braced  in  pairs  by  occasional  struts  of  concrete-incased 
steel  girder  makeup.  Two  steel  ribs  of  adjoining  spans, 
back  to  back,  with  anchorage  tower  between,  and  their 
eyebar  backstays,  were  designed  to  be  a  unit  and  were  so 
built.  The  steel  weight,  thus,  was  to  be  kept  balanced  at 
all  times.  However,  the  anchorage  was  proportioned  on 
a  more  liberal  basis,  to  insure  safety  under  all  conditions. 
The  anchor  bolts  holding  the  steel  tower  to  the  pier  were 
designed  for  the  unbalanced  Aveight  of  steel  and  concrete- 
forms  of  one  cantilever  half -span,  and  for  the  alternative 
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condition  of  balanced  steelwork  and  forms  but  unbalanced 
concrete  of  one-half  span.  The  contractor  actually  did 
the  work  in  balanced  condition. 

Each  span  is  completely  cut  at  the  crown,  so  far  as 
the  concrete  is  concerned.  The  gap  is  3  in.  wide.  The 
steel  ribs  also  are  kept  far  enough  apart  to  prevent  any 
butting  contact  as  a  result  of  deflection  or  settlement,  but 
they  are  connected  by  a  longitudinal  pin  which  serves 
as  shear  tongue,  compelling  the  adjoining  ends  to  deflect 
equally. 

The  open  spandrels  above  the  ribs  were  adopted  for 
good  appearance  as  mu(;h  as  for  liglitness.  The  road- 
way, slab  and  girder  work  is  simple  and  follows  normal 
practice.  For  designing  the  coping  and  balustrades  and 
the  prominent  operators'  houses  at  the  end  of  the  bascule, 
the  critical  cooperation  of  W.  W.  Emmert,  of  the  firm 
of  Ellicott  &  Emmert,  architects,  Baltimore,  was  secured. 

The  steel  skeleton  work  is  designed  for  a  tension  of 
16,000  lb.  per  sq.in.  and  a  compression  of  n/c  =  15  X  650 
or  9750  lb.  per  sq.in.  Under  the  most  unfavorable  live- 
load  the  rib  flanges  are  subjected  to  slight  tensile  stress 
in  some  portions. 


Not  only  were  the  steel  ribs  erected  as  double  canti- 
levers but  the  whole  superstructure  concreting  was  also 
carried  out  in  these  individual  umbrella  units,  without 
any  necessary  relation  between  the  two  halves  of  an 
"arch"  except  as  convenience  of  work  might  dictiite.  The 
small  photographs,  Figs.  10  and  11,  show  such  umbrellas. 

The  steel  skeleton  of  one  rib  for  the  whole  length  of 
an  umbrella,  consisting  of  two  half  ribs,  the  anchor 
tower  on  the  pier,  and  two  backstays,  was  assembled  at 
the  structural  shop  (Maryland  Steel  plant  at  Sparrows 
Point),  forming  an  erection  piece  105  ft.  long.  It  was 
transported  by  scow  to  the  bridge  site,  and  there  lifted 
ofi^  and  set  directly  to  place  on  the  pier.  In  this  setting 
the  deflection  of  the  steel  under  the  weight  of  the  rib 
concrete  (nearly  3  in.)  was  taken  account  of.  Although 
the  ribs  were  built  with  a  camber  of  several  inches,  in 
placing  thom  on  the  piers  their  tower  bases  M'ere  set  3  in. 
high  to  allow  further  for  the  deflection  of  the  ends. 

Concrete  forms  were  suspended  from  the  steel  ribs, 
after  all  the  ribs  of  an  umbrella  had  been  erected.  The 
ten  ribs  were  then  concreted  simultaneously.  Columns 
and  floorbeams,  and  the  roadway  slab,  followed. 
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FICt.    (>.     TYPICAL  PIKH 

A  3-in.  opening  was  left  between  al)nttinfi-  units  at 
tlu>  crown  of  each  arch,  in  the  roadway  width  ;  on  th(>  side- 
walk and  in  the  balustra(h^  the  joint  width  was  rechiced 
to  1  in.  The  wide  sk)t  was  covered  with  a  steel  expansion 
phite,  but  the  joint  in  sidewalk  and. balustrade  was  made 
bv  a  thick  strip  of  asphalted  felt  placed  against  the  face 
of  the  section  tirst  poured. 

The  showing  faces  of  the  concrete  were  gencM-ally 
nd)bed  with  carborundum  and  washed  with  neat  cement 
wash,  l)ut  panels  of  the  rib  faces  and  juers  were  heavily 
bush-hannnered  to  ex]«)se  the  stone.  The  surface  seen  red 
is  very  uniform  and  ])leasing. 

In  spring  of  li)l(),  soon  after  the  northerly  span  of 
the  bridge  had  been  concreted,  its  north  pier  was  found 
to  be  something  over  an   inch  out  of  line.     The   tloor 
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«|iii»  was  Mill  Vet  placcil.  The  movement  was  at  lii'st 
'■Iii(  (Iv  a  shilling  oi'  tippiu'i  r()r\\;ir<l.  so  that  liie  shear  pin 
in  the  end  of  llic  one  cantdcNcr  toiiclicd  the  bnltoni  ol'  its 
Hockft.  The  liirtlicr  sliil'l  ol'  flic  |iicr  wa>  in  upstream 
flireftion.  and  slowly  increased  to  <\\  in.  Il  w.is  \)v.- 
lieveil  tip  be  cansed  by  creep  of  the  IIII  which  h.iij  been 
(i(>posile<l  back  of  (and  partly  around)  the  pier  to  inclose 
the  roiiiidatioii  piles  of  the  approaeli  eoliiinii  lootings. 
FIdW  <>r  thi>  nil  had  been  notice(l  previously,  a  short  dis- 
tance   tn    till'    llnrlll. 

I)iiiiipiiig  riprap  along  the  upstream  end  of  the  pier  was 
resorted  to,  as  a  means  of  checkiiig  the  shift.  After  a 
large  amoiiiil  had  been  put  in.  ineastirements  showed 
the  pier  to  have  been  brought  back  a  slight  amount.  A 
total  of  some  ;)()00  cu.yd.  of  riprap  was  dum|)ed,  the 
liiial  I'csult  being  that  the  piei'  is  only  5|  in.  olf  line  (and 
slightly  forward  or  south  of  its  original  ))osition). 

The  moNcmeiit  of  the  pier  swung  the  canlilever  which 
it  cari'ies,  and   this,  because  of  the  pin  interlo(;k,  swung 
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FIG.    7.     RETAINING    WALL    AND    ARCADE    DETAILS, 
NORTH   APPROACH 


"'Benf  Piles 


FIG.    8.     SKETCH    OF    RECONSTRUCTED    ARCADE    COLUMN 
FOOTING 

the  next  caiitile\er  slightly  out  of  li]ie.  However,  the 
tloor  and  balustrade  were  not  yet  in  place.  After  the 
pier  was  under  control,  the  forms  for  floor  and  balustrade 
and  foi-  the  curtain  wall  l)ack  of  the  north  pier  were  built 
to  true  line  (that  is,  without  regard  to  the  position  of  the 
cantilevers). 

At  the  same  end  of  the  bridge,  Avhere  the  footings  for 
the  retaining-wal!  and  columns  of  the  approach  (Fig.  7) 
are  constructed  in  fill,  flow  of  the  fill  disturbed  vseveral 
footings.  Delay  in  bringing  in  the  fill  led  to  the  start  of 
pile-driving  and  footing  work  when  only  a  narrow  bank  of 
fill  along  each  side  had  been  deposited.  Subsequently, 
while  the  center  of  the  fill  was  being  brought  to  grade, 
it  exerted  outward  prest^ure;  at  footing  F-l-A  (see  sketch 
Fig.  8)  it  forced  one  of  the  piles  outward,  shearing 
through  the  6-in.  embedment  in  the  footing  concrete. 
The  footings,  being  held  together  by  reinforced-concrete 
ties;  were  not  disturbed,  but  it  was  thought  necessary  to 
reconstruct  the  damaged  one. 

This  footing  was  cut  loose  from  its  ties,  the  concrete 
cut  out,  and  new  piles  driven.  Before  these  could  bo 
cajjped,   however,   the  continuing   flow  of  the  fill  forced 
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their  tops  several  feet  oiitwurd,  so  that  all  hut  two  of  tlic 
six  i)iles  were  outside  the  footing  area. 

llather  than  ahandon  tlie  n(>\v'  piles,  they  were  used  as 
an  offset  foundation,  by  construeting  a  heavy  reinforeed- 


FIG.    9.    TWO    ADJOINING    DOU- 
BLE   CANTILEVERS 


PIG.     10.    CONCRETING    A 
DOUBLE   CANTILEVER 


concrete  girder  joining  them  to  tlie  next  footing  diagon- 
'.illy  back.  This  girder  was  connected  to  the  ties  leading 
to  the  adjacent  colunnis.  The  footing  then  could  be  lo- 
cated on  it  in  true  position.  No  fiirthcr  movement  has 
occurred. 

Settlement  of  footing  G-iE,  to  the  extent  of  about  1  in., 
was   another   l)it  of  trouble   that   developed   in   the   ap- 


FIG.   11.    UPHEAVED   EARTH   NEAR   NORTHEAST   CORNER 
OF  SOUTH  CROSSING 

|')roach.  Like  the  other  two  cases,  it  was  attributed  to 
effect  of  the  fill,  and  the  engineers  expect  that  after  the 
initial  adjustment  period,  there  Avill  be  no  further  move- 
ment or  pressure. 

BlilDOK   COXTU.VCT  AT  ]a)W   PkICES 

A  ])rominent  feature  of  tliis  l)ridge  is  the  fact  that 
low  unit-prices  were  secured.  The  totals  are  high,  be- 
cause of  the  size  of  the  bridge.  Including  the  road 
tlirough  the  ])en insula,  which  is  a  deep  cut  in  hard 
ground,  the  total  cost  will  exceed  l-j  millions.  The  three 
bridges  (the  north  crossing  and  the  two  openings  in  the 
south  crossing)  cost  $991,000,  (wchuling  paving.  Some 
of  the  subdivisions  are:  Main  bridge,  excluding  bascule 
and  lighting,  $122,000 ;  bascule,  $86,000;  operating 
houses,  $23,000;  lighting,  $40,000. 

The  concrete  items  include:  For  I'oundation  concrete, 
including  the  cofferdam  and  excavation,  $6.98;  for  1 :  2  :  -i 
pier  concrete,  $7.32 ;  for  1:2:  4  arch  and  floor  concrete, 
$11;  for  reinforcement,  in  place,  $3.43  per  lb. 

Work  began  in  Septeml)er,  1911,  and  is  now  completed 
except  for  ])aving.  II.  P.  Converse  &  Co.  were  the  con- 
tractors. 


Oregon  May  Spend  Several  Millions 
on  State  Highways 

RV    PkuCY   a.    Cl  TI'Elt* 

The  Oregon  legislature  passed  some  nolcwoi-thv  high- 
way legishition  during  its  recent  session.  The  state  took 
little  part  in  roadwork  until  1913,  when  tiie  principal 
state  officials  were  constituted  a  Highway  Commission 
with  power  to  employ  an  engineer.  At  the  end  of  twf) 
years  a  change  was  made,  and  the  highway  work  was 
])laced  in  charge  of  the  State  Engineer.  In  January, 
when  tlie  legislature  met  again  in  its  biennial  session,  pre- 
cedent and  ])()litical  pressure  carried  the  day  for  an  en- 
tire change  in  the  manner  of  handling  highway  work. 

The  Highway  Commission  provided  by  the  new  act 
consists  of  three  non-salaried  men  appointed  by  the  Gov- 
ernor. This  commission  is  authorized  to  appoint  an  en- 
gineer to  have  charge  of  the  construction  work.  As  the 
office  of  the  commission  is  at  the  Capitol  and  all  the  com- 
missions reside  elsewhere  and  receive  no  compensation  for 
their  services,  the  Highway  Engineer  will  of  necessity  be 
the  active  executive  officer  of  the  department.  A  salary 
not  to  exceed  $5000  (which  is  equal  to  the  salary 
of  the  Governor)  is  provided  for  the  engineer,  and  he  is 
authorized  to  act  independently  of  the  commission  in  con- 
ferring with  county  road  officials  and  furnishing  plans. 
The  Highway  Commission  is  authorized  to  cooperat(> 
with  the  Federal  Government.  Funds  are  provided  for 
carrying  on  cooperative  roadwork  from  a  license  fee  on 
automobiles,  an  annual  one-fourth  mill  tax  and  a  boiul 
issue  of  not  to  exceed  $1,800,000  during  the  next  five 
years. 

In  addition  tlie  legislature  passed  an  act  providing  for 
a  bond  issue  of  $6,000,000  to  provide  funds  for  hard- 
surfacing  certain  roads  after  the  counties  have  provided 
the  roadbed  for  the  reception  of  the  paving.  These  furuls 
are  not  available  for  cooperative  Avork  with  the  Federal 
Government  and  may  be  expended  only  upon  roads  des- 
ignated as  hard-surface  roads,  post  roads  and  forest 
roads.  This  act  will  be  voted  on  by  the  people  at  a  special 
election  on  June  4. 

Another  im])ortant  change  in  the  Oregon  road  laws  was 
the  abolishment  of  the  old  road-supervisor  system,  with 
its  loose,  extravagant  and  inefficient  method  of  handling 
road  funds  and  the  substitution  of  a  county  roadmaster  in 
each  county  acting  under  the  direction  of  the  County 
Court.  This  concentrates  power  and  responsibility  and 
makes  possible  the  systematic  expenditure  of  road  funds 
and  the  adoption  of  uniform  methods  of  construction. 

Sfsifo  0%viiorslii|i  of  Klectric  Central  t>>tation.s  is  niakinp 
rapid  progress  in  Germany,  according  to  a  review  in  London 
"EnsineeriiiK."  In  the  kingdom  of  Saxony  a  law  was  enacted 
last  spring  providing  for  a  state  sujiply  of  electric  energy. 
Tlie  Government  has  purchased  extensive  lignite  mines  and 
plans  to  build  large  electric  generating  stations  at  the  mines, 
from  which  the  current  will  be  transmitted  to  any  desired 
point.  The  Diet  recently  appropriated  20,000,000  M.  to  begin 
the  work,  which  will  require  a  total  of  between  100,000,000 
and  200,000,000  M.  The  Government  proposes  first  to  take 
over  the  business  of  the  private  companies  now  engaged  in 
supplying  electric  current,  but  will  later  on  supply  current  to 
the  municii)ally  owned  stations  as  well.  It  is  of  interest  to 
note  that  in  1914  the  municipal  electric  works  in  Saxony  had 
about  150,000  kw.  of  machinery  installed,  while  the  electric 
central  stations  owned  by  private  companies  had  about  80,000 
kw.  In  Bavaria,  also,  plans  have  been  matured  for  a  state- 
owned  and  operated  electric  central  plant,  and  the  work  has 
been  approved  by  the  Bavarian  Diet. 
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A  Safe  Method  Proposed  for  Estimating 

Minimum  Rainfall 


1)V  .Iamks  r.  Wells* 


SWXOrsiS—Fniiii  ii  sliiihi  of  li)iii/-linif  niiiifnll 
records  in  llic  Ciiilcd  Shilrs  it  is  ronclwlcd  tlinl 
miniuiuiu-iiienu  factors  nffoni  a  safe  hasis  for  rsli- 
iiKtlint/   mini  III  II  III    nil  ii  foil. 

It  is  a  iiiiitlcr  (if  roiMiiKUi  kiiowlcduc  anions"  cnui- 
iKHM's  (Miiijim'(l  ill  Indraiilic  work  that  cxtrcnic  cdiKli- 
tions  of  rainfall  and  ruiiolV  are  I'ar  iiKirc  imi)()rtaiit  than 
avoraii'(>  conditions.  Too  often  has  it  hi-cn  tlu-  case 
tliat  laru'c  sums  of  money  ha\e  hei'ii  invested  in  liv- 
(Iranlie  projects  only  to  lind.  ii|)ou  the  oceurreiiec  of  a 
dry  \(>ai-.  tliat  there  has  heen  an  insullicient  su])i)ly  of 
v.ater.  resultinii-  in  considerable  (iiiancial  loss.  Such  dry 
years  are  iuvarial)ly  due  to  low  rainfall  eonditions. 
Thou<iii  not  followinu'  any  exact  formula  or  rule,  the 
amount  of  runoil"  will  vary  with  the  rainfall.  Few,  if  any, 
streams  have  records  of  riinolV  as  loiio^  as  records  of  rain- 
fall, and  it  seldom  hajipens  that  the  stream-flow  reeords 
have  been  kept  in  the  year  of  lowest  rainfall.  While  a 
forty-year  rainfall  record  would  be  considered  i>ood,  a 
complete  ten-year  record  of  stream  flow  would  be  con- 
sidered exceptionally  (?ood.  Also,  in  many  districts  only 
very  short  reeords  of  precipitation  are  available.  In  view 
of  the  foregoing  facts,  in  order  to  conservatively  estimate 
minimum  runoft'  conditions,  it  is  essential  to  have  some 


"Consulting   Engineer,    Rochester,   N.    Y. 


safe   method  of  determining  the  minimum    rainfall   tliat 
will  occui'  during  a  long  period  of  years. 

With  the  idea  of  liiidiiii;  some  way  of  safely  cslimal- 
iiig  the  mininiiini  rainfall,  the  writer  has  gone  oxer  all 
the  long  records  kept  by  the  United  Slates  Weather  I'.ii- 
I'caii  up  to  1  !)<)!»,  as  pul)lished  in  the  climatological  sum- 
maries, and  has  tabulated  the  mean,  minimum  and  maxi- 
mum annual  precipitation.  The  relations  between  these; 
records  lia\c  been  calculated  and  called  maxinium-miii' 
iniiini,  maximum-mean  and  minimuni-niean  rainfall 
factors.  Fi-om  the  practical  ^  iewpoint,  inasmuch  as 
niinimums  are  of  prime  importance,  tlie  minimum-mean 
is  the  most  useful  and   important  of  these  factors. 

.MiM.MrM-.Mi'iAN  FAcroi;  I'oi;  Diffkkkn'I'  Rhoioxs 
On  the  accompanying  map  the  mininnim-mean  rain- 
fall factor  has  been  plolled  for  a  great  number  of  sta- 
tions throughout  the  country.  An  examiiuition  of  this 
map  shows  several  important  facts  in  regard  to  the 
\ariations  in  this  factor  for  different  localities.  In  the 
eastern  half  of  the  country  there  is  a  marked  tenden(;y 
toward  uniformity.  East  of  the  Mississippi  River,  with 
the  exception  of  the  State  of  Wisconsin,  the  factor  for  by 
far  the  greater  number  of  stations  is  about  0.7  for  rec- 
ords of  40  or  50  years.  In  the  southwestern  portion  of 
the,Mississi])pi  valley  it  is  about  0..5  and  in  the  north- 
western portion  about  0.(5.  There  is  also  a  tendency 
toward    uniformity    in    the    northwestern     Pacific    Coast 
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RAINFALL  FACTORS  FOR   UNITKI)  STATES 


Stations  Years 

Maim? 

FJastport.  36 

Portland 39 

Lcwiston 34 

Orono 37 

Gardiner 65 

New  Hampshire 

Concord 52 

Hanover 57 

Vermont 

Burlington 64 

Massachusetts 

Boston 91 

Springfield 52 

I^awrenoe 43 

New  Bedford.  93 

Worcester.  .  49 

Connecticut 

New  Haven 57 

Middleton 36 

Wallingford 43 

Hartford 47 

Rhode  Island 

Providence.  77 

New  York 

Plattsburg 57 

Albany ,  84 

Troy 59 

New  York 84 

West  Point 48 

Utica 36 

Oxford 41 

Cooperstown ....  56 

Sacketts  Harbor  44 

Lowville 43 

Penn  Yan 60 

Palermo 53 

Oswego 54 

Ithaca 48 

Auburn 41 

Rochester 80 

Fort  Niagara  37 

Buffalo 53 

Pennsylvania 

Erie 35 

Pittsburgh 61 

Wellsboro.  34 

Morris  vUle  54 

Philadelphia.  38 

Westchester..  48 

New  Jersey 

Paterson .  36 

South  Orange.  . .  38 

New  Brunswick.  55 

Atlantic  City.  .  .  35 

Newark 65 

Moorestown ...  45 

Rancoeas 45 

Maryland 

Baltimore 39 

Fallston 39 

Cumberland. .    .  37 

District  of  Columbia 

Washington..  72 

West  Virginia 

Morgantown.  .. .  32 

Wytheville 36 

Virginia 

Lexington 36 

Richmond 36 

Fort  Monroe 52 

Norfolk . .  ^ 38 

North  Carolina 

Weldon 36 

Hatteras 34 

Wilmington. ...  38 

Lenox. . .    34 

South  Carolina 

Camden 42 

Pinopolis 42 

Charlestown. . .  115 

Georgia 

Rome 50 

Augusta 40 

Savannah  60 

Florida 

Jacksonville  51 

St.  Augustine. . .  35 

Tampa 40 

Fort  Myers 39 

Alabama 

Mobile 37 

Montgomery ....  36 

Greensboro. . .  35 

Mississippi 

Vicksburg. .  54 

Columbus. .  38 

Tennessee 

Memphis 37 

Murphy 28 

Chattanooga...  30 

Knoxville 39 

Clarkville.  41 

Kentucky 

Lexington. .  39 

Louisville 36 

Cairo 37 

Ohio 

Cincinnati 74 

Jacksonburg ....  39 

Urbana 39 

North  Lewisburg  57 

Portsmouth 76 

Westerville 45 

Marietta 87 


Mean      Max.       Min. 


Mean     Min. 
Min.     Mean 


42  90 

42  63 
45.35 

43  18 
43.06 

39.82 
35.72 


64  53 
59.24 
58  61 

53  74 
55  47 

54  51 

55  85 


22  84 
30  74 
32  74 

29  03 

30  19 

26  25 
24  30 


44  70 

45  36 
42  96 
46.58 
45    12 

45  89 
49  25 
49  48 
44  30 


67  72 
57  97 
58.70 
65  41 
61.83 

60  26 

68  77 
63  12 
55  81 


27  20 
30.90 

31  35 
34.51 

32  50 

33  89 
37  08 
37  88 
33  47 


45  31   63  50  30  51 


30  52 
38  39 
36  50 
42  47 
46  37 
42  14 
40  63 
40  09 
32  46 

36  48 
28  99 

37  01 

36  92 

32  97 
36.47 

33  34 
27  52 

37  19 

38  15 
36  17 

46  08 
43.34 
40  88 
49  86 

52  20 
48  31 

47  84 
40  92 
47  75 
45  89 
47  73 


46  80 
56  78 
49  16 

59  68 
63  56 
65  58 

60  63 
58  11 

55  73 

48  61 
44  36 

54  17 

56  16 
46  39 

49  82 

49  89 

50  49 

60  24 

55  04 

50  61 
85  07 

57  00 

51  87 
73  00 

85  99 

86  81 

61  30 
61  11 
69  10 
65.21 
61  72 


43.06  62.35 
'?7.66  70.17 
>j.S5     52  42 


18  91 
26  98 

18  32 

28  78 

30  64 
33  16 

29  13 

29  92 
21  67 

26  47 

19  66 

24  19 

25  93 
21  20 
21  74 
17  04 
16  44 

27  27 

26  72 
25  73 

31  79 

30  34 

31  03 
33  03 

41  42 
35  62 
33  35 

28  13 

31  47 
35.90 

32  61 

31  57 
38  06 
19  96 


44.88 
40  90 


69  54 
62  65 


41.10  60  04 

42  99  72  09 

42.60  74  11 

49.29  70.72 

47.22  59  58 

60.21  102  04 

50.88  86.65 

51.78  64  00 


44.  18 
49.  14 
48.59 

47  32 
46.94 
50.06 

52  53 

48  05 
51  49 
51.98 

61.80 
51.  16 
49.86 

59  07 
54  38 

50  25 
59  67 
50  07 
48  35 
47  66 

43  99 
44.04 

41  55 

40  91 

39  19 
38  52 

40  08 
40  50 
36  92 

42  20 


58  65 
65  88 
78.42 

68  56 
57  19 
73.36 

82  00 
57  34 
89  86 
82  64 

91  18 

69  85 
68.98 

84.22 
74  44 

73  50 

84  80 

57  97 
73  87 

59  98 

61  36 
56.50 
61  58 

65  18 
50  95 
58.84 

58  35 
57  59 
53  06 
61  84 


28  15 
24  38 

30  46 

27  65 
19.32 
38.08 

30.18 
40.  13 
40.42 
41.39 

30  37 
33.49 
23.69 

31.50 

19  13 
33.50 

37  88 

29  01 

32  25 

33  60 

39  50 
37  00 
35  67 

37  21 
35  97 

35  00 
45  64 

32  68 
35  09 

33  89 

28  72 

29  25 

20  52 

17  99 

22  65 
26  73 

23  05 

24  30 
29  95 
26  00 


2  8 
19 
18 
2  4 


2   1 
2  3 


32  68     49  44     20.99       2.4 


19 
17 
17 

2.  I 

2  5 
2  I 
2  7 
2  1 
2  1 
2.0 
2  1 
2  0 
2  6 
18 
2  2 
2.3 
2  1 
2  2 
2  3 

2  9 

3  I 
2  2 


40.80     61    33      18  79       3  3 


2  5 
2  6 


2  0 
2.6 


1  9 

2  0 

3  3 

2  2 

3  0 
2.2 

2.2 
2  3 
2  8 
2.5 

2.3 

1  9 
19 

2.3 

2  I 

2  1 
19 
2.  1 
2  I 
18 

2  1 
1.9 

2  3 

3  8 
2  3 
2  2 
2  5 
2  4 
18 
2  4 


1  5 
14 
13 
1.4 
13 

14 
1.6 

15 

1.6 
13 

1.4 
14 
14 

1.3 
1.4 
13 
13 


1.6 

1.3 

1.4 
1.8 
13 
1.3 
1.5 

16 
16 
1.4 
15 
14 
1.4 
13 

1.5 

15 

15 

15 

15 
1.5 

15 
17 
17 

1.4 

13 
17 
1.6 
1.2 

13 
1.3 
16 

1  5 
12 
15 

16 
1  4 
18 
17 

1    5 

14 
14 

I  6 
14 

15 
14 
14 
15 
1.3 

14 
14 
15 

16 
13 
1  5 
15 
1  4 
I    4 


0  53 
0  72 
0  72 
0  67 
0  71 

0  65 
0  68 


16        0  64 


0  60 
0  68 
0  72 
0  74 
0  72 

0  73 
0  75 
0  76 
0  75 

0  67 

0  61 
0  70 
0  50 
0  67 
0  60 
0  78 
0  71 
0  74 
0  64 
0  72 
0  67 
0  65 
0  70 
0  66 
0  59 
0  51 
0  50 
0  73 

0  70 
0  71 
0  69 
0  70 
0  75 
0.66 

0  79 
0  73 
0  69 
0  68 
0  65 
0  78 
0  68 

0  73 
0  79 
0  58 


2  2   0  46 


0  62 
0  59 

0  74 
0  64 
0  45 
0  79 

0  63 
0  66 
0  79 
0  79 

0  68 
0  68 
0  48 

0  66 
0  40 
0  66 

0  72 
0  60 
0  64 
0  64 

0  63 
0  72 
0  71 

0  71 
0  66 

0  70 
0  77 
0  65 
0  73 
0  73 

0  71 
0  66 
0  66 

0  43 
0  57 
0  69 
0  57 
0  60 
0  81 
0  61 


RAINFALL  FACTOI{.> 


Stations  Years 

Steubenville.  39 

Cleveland  38 

Hud.son..  37 

Sandusky 40 

Toledo    '  47 

Wauseon .    .  35 

Michigan 

Alpena. .  36 

Detroit 38 

Lansing. 45 

Grand  Rapids. .  34 

Marquette 37 

Grand  Haven. .  35 

Kscanaba 34 

Indiana 

Lafayette 29 

Indianapolis.  .  37 

Illinois 

Cairo 37 

Peoria  53 

Davenport 37 

Chicago 38 

Wisconsin 

Beloit 42 

Madison 41 

Milwaukee  .  39 

Manitowoc.  .  47 

La  Crosse  37 

Minnesota 

Duluth 38 

St.  Paul 72 

Minneapolis.      .  47 

Redwing 24 

Morris 23 

Iowa 

Keokuk   . .  37 

Dvibutjuc 53 

Monticello 51 

Clinton 40 

Davenport 37 

Muscatine 40 

Fort  Madison.  54 

Logan 38 

Missouri 

Oregon     .  53 

St.  Louis.  72 

Harrisonville.  ...  35 

Kansas 

Independence.  37 

Dodge  City 42 

Wallace 39 

Hays  51 

Nebraska 

Fairburg.  29 

Omaha.   .  41 

North  Platte.  .    .  34 

South  Dakota 

Yankton.  32 

Fort.  Meade.  28 

North  Dakota 

Pembina.  35 

Bismarck.  . .  34 

Louisiana 

Baton  Rouge      .  40 

New  Orleans.  ..  63 

Shreveport 38 

Arkansas 

Hope 41 

Helena 34 

Texas 

Graham 22 

Austin 50 

Palestine 28 

Galveston. .  28 

Brownsville 37 

Fort  Ringgold...  35 

Ft.  Mcintosh..  .  36 

San  Antonio   .  .  36 

Fl  Pa,s<)   .  40 

Montana 

Miles  City 31 

Helena 27 

Missoula.  .  .  26 

Havre 30 

Glendive 18 

Wyoming 

Yellowstone  Park    2 1 

Cheyenne  37 

Ft.  Washakie..  19 

Idaho 

Le  wist  on.  .  .  28 
Boise.                    .20 

Oklahoma 

Ft.  Smith  24 

Ft.  Sill 35 

Washington 

Spokane   ...  28 

Ft.  Canby..  31 

Oregon 

Astoria  37 

Ft.  Ro.ss  35 

Salem  39 

Portland  50 

Baker  City  19 

California 

Woodland  37 

Tehama  39 

Truckee  39 

Summit  39 

Sarraiiieiito  60 

Redding  35 

Marysville 38 

Nevada  City   ...  45 

Georgetown 37 

Folsom 38 


ro  Hs 

F01{   r 

MTKD 

STATES- 

Continued 

Mean 

Max. 

Min. 

Max.      Max. 
Min.      Mean 

Mean 
Min. 

Min. 
Mean 

41    15 
34  90 
37   29 
32  97 
32   57 
37   31 

57   78 
47  82 
59    17 
46   31 
45  91 
52  55 

28  02 
24   54 
28  80 
24  89 
21    34 
28  49 

2  0         1 
19          1 
2  0         1 

1  9          1 

2  1           1 
1    9          1 

4 
4 
6 

4 
4 
4 

1.5 

1.4 
13 
13 
15 
1    3 

0.68 
0  70 
0  79 
0  75 
0  65 
0  76 

32  79 
32  06 

30  99 
34  85 

32  42 

33  78 

31  14 

45  61 

47  68 

48  36 
52    14 

42  91 
47  89 

43  83 

21    59 

21  06 
19   30 
26    18 
25   35 
24  02 

22  21 

2.  /          1 
2  3          1 
2  5          1 
2   1          1 

17  1 

18  1 
2  0         1 

4 
5 
6 
5 
3 
4 
4 

15 
15 
16 
15 
13 
14 
1.4 

0  65 
0  65 
0  62 
0  62 
0  78 
0  71 
0  71 

38.29 
41    09 

46    18 
57.65 

27  07 
30.33 

1    7          1 
19          I 

2 

4 

14 
14 

0  70 
0.73 

41    61 
34  75 

32  63 

33  54 

61    58 
53  26 
46  82 
45  86 

26  52 
24  62 
17  33 
24  52 

2  3          1 
2  2         1 
2  7         1 
19         1 

5 
5 

4 
4 

16 
1.4 
19 
14 

0  63 
0  70 
0   53 
0  73 

32  71 
31    25 
31    19 

30  18 

31  31 

46  64 
52  91 
50  36 
40   51 
44  74 

18  86 
13  49 
18  69 
20    16 
17  37 

2  5         I 

3  9         1 
2  7         1 
2  0         I 
2  6          1 

4 
7 
6 
3 
3 

17 

2.3 
17 
15 
18 

0   59 
0  43 
0  59 
0  66 
0  55 

29  82 
27  80 

29  35 

30  19 
23  51 

45   28 
49  69 
41    64 
38.74 
33.03 

19  70 
14  86 
18   36 
18  98 
16  24 

2  3          1 

3  3         I 
2.3         1 
2  0         1 
2  0         1 

5 
8 
4 
3 

4 

17 
19 
16 
16 
14 

0  58 
0  53 
0  62 
0  62 
0  69 

34.98 

33  49 

34  89 

36  25 

32  64 

37  79 
37  01 

33  03 

51  65 

55  15 

52  30 
52  86 
46  82 
49   51 
54    14 

56  00 

22  51 
19   35 
18  57 
22  97 
17  33 
28  53 
22  37 
16  79 

2  3         1 
2  8         1 
2.8          1 

2  4          I 
2  7          1 

1  7          1 

2  4          1 
3.4          1 

5 
6 
5 

5 
4 
3 

5 
7 

16 
17 
19 
1   6 

1  9 
13 
17 

2  0 

0  64 
0  57 
0  53 
0  61 
0   50 
0  75 
0  60 
0  50 

36  43 
40    14 

37  88 

50  74 
68  83 
58   50 

23  12 
23.28 

24  25 

2  2         1 
2.4         1 
2.4          1 

4 
7 
5 

1.6 
1.7 
1.6 

0  63 
0   57 
0  64 

37  95 
19  60 
16  66 
22.89 

60  29 

33  55 

34  00 

35  40 

26  54 
7  58 
7  45 

11   80 

2  3          1 
4  4          1 
4  6          2 
3.0          I 

6 
7 
0 
5 

1.4 
2.6 
2  2 
1.9 

0  70 
0  39 
0   52 
0  52 

30    15 
30  46 
18  74 

47  17 

48  92 
30  01 

17  28 
17  82 
11    21 

2  7          1 
2  7         1 
2  7         1 

6 
6 
7 

17 
17 
16 

0  57 
0  58 
0  60 

26  00 
20  06 

40  95 
30  37 

14  40 
13   25 

2  9         I 

2.8         1 

7 
8 

18 
15 

0  55 
0.66 

20  31 
17   50 

33  83 
30  92 

11    75 
11    03 

2  9         I 

2.8         1 

7 

8 

1.7 

1.6 

0  58 
0.53 

58  93 
55  63 
45  45 

77  30 
85  73 
66.60 

39  95 
31    07 
23    10 

18         I 
2  8          1 
2  9          1 

2 

5 
5 

15 
1.8 

2.0 

0  67 
0  55 
0  51 

52  71 
54  33 

70  40 
80.40 

29   20 
36  78 

2  4          1 
2.2          1 

3 
5 

19 
15 

0  55 
0  67 

28  41 
33  96 
42   51 
46  31 

26  89 
17  46 
19  75 

27  95 
9.66 

43  61 
53  99 

59  66 
56  87 

60  06 
32  37 
36   38 
41.91 
21    81 

16.48 

18.34 

23  98 

23  71 

12  31 

5  28 

4   31 

14  92 

2  22 

2  6          1 
2  9          1 
2  5         1 
2  8         I 
4.9          2 
6    1           1 

8  4          1 
2  8          1 

9  8          2 

5 
6 
4 
4 
2 
9 
8 
5 
4 

1.7 
18 
18 
2.0 
2.2 
3.3 
4.5 
2  0 
4.0 

0  58 
0  55 
0.55 
0.51 
0.46 
0.27 
0.22 
0   50 
0  25 

12  75 

13  21 
15  84 
13  63 
15.48 

22  75 
19  63 
22  43 
25  67 
22  71 

9  07 
6  71 

8  76 
6  76 

9  90 

2   5          1 
2  9          1 

2  6          1 

3  9          1 
2   3          1 

8 
5 
4 
9 
5 

14 
2  0 

1  8 

2  0 
16 

0  71 
0  50 
0   55 
0.49 
0  63 

18  80 
13  80 
12  23 

28  43 
22  63 
25   24 

8  85 
5  04 
5   22 

3  2          1 

4  5          1 
4.9          2 

5 
6 
1 

2  2 
2  8 
2.4 

0.46 
0  36 
0.42 

14  68 
13  27 

21  71 

22  95 

9   73 
7  90 

2  2          1 
2  9          1 

5 
7 

15 
1.7 

0  66 
0  59 

41    52 
30  85 

64  63 
50  08 

22   27 
16  07 

2  9         1 

3  1          1 

6 
6 

1.9 
19 

0  52 
0.52 

17.89 
64  05 

25  99 
91   74 

12  02 
39  93 

2   1          1 
2  3          1 

5 
4 

15 
16 

0  67 
0  62 

37  06 
54  22 
39  60 
42  45 
12  88 

61    56 
88    17 
54  93 
67   24 
18   23 

18  96 

23  61 

24  56 
30  76 

8   55 

3  2          1 
3  7          1 
2  2          1 
2  2          1 
2   1          1 

7 
6 
4 
6 
4 

2  0 
2  3 
16 
14 
15 

'  0  51 
0  43 
0  62 
0  72 
0  66 

18  30 

19  51 
27   52 
48  07 
19  40 
38  71 
19  76 
55  64 
58  62 
24  51 

46  26 
46  26 
42  47 
76   54 
34  92 
62  26 
36  63 
102  85 
99  62 
46  07 

6  70 
18  54 

6  70 
18  85 

8  44 
14  56 
11    17 
30  03 
28    13 

8  52 

6  3          1 

5  4          2 

6  3          1 
4    1          1 
4    1          I 

4  3          1 
3  3          1 
3  4          1 
3  6          1 

5  4          1 

6 
4 
6 
6 
8 
6 
9 
8 
7 
9 

4    1 
2  3 
4   1 
2.6 
2  3 
2  7 

1  8 
19 

2  1 
2  9 

0  21 
0  46 
0  21 
0  39 
0  45 
0  38 
0  56 
0  54 
0  48 
0  35 
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RAIMFAf-I,  FACroKS  Knit   r\rri;i)  STATKS  -Contimud 

Miix.  Mux  Mi'iiii  Mm 

Stations  Yciii.s  Menu  Mmx  Miii  Min  Mciin  Miii.  Mciri 

Diiirsvillp 38  17   2b  il  74       6  97  4   S  18  2   S  0  40 

Colfax  40  48  94  8S  21  25    10  3  4  17  2  0  0   51 

Cisco.                   .40  52  02  95  03  21   83  4    5  18  2  4  0  42 

Chico 39  23   39  37  27  12   31  >  0  16  19  0   51 

Bowniarus...  36  75  63  135  70  32  79  4    1  18  2   3  0  45 

Boca 39  20  84  37  58       8   38  4   5  18  2   5  0  40 

Auburn,              .39  55    H  60  63  18  07  3  4  17  19  0   52 

Stockton 43  14  65  26  45       6   58  '  4   1  18  2   5  0  44 

Santa  Hiubnra..  42  17   52  45  25       7   22  6  0  2   5  2   4  0    55 

San  Mat.-o          .35  20  84  34  28       8  00  4   5  16  2  6  0   58 

San  Jose              .36  15   55  25  55       6  63  3  9  17  2    5  0  43 

San  Francisco   ..  60  22  85  38  82       9   31  4   2  17  2   5  0  41 

San  Luis ()bi.spo.  40  21   95  49  99       6  93  7   2  2    5  3  2  0   31 

Salinas  .  36  14    16  24  55       6  81  3  6  17  2    1  0  48 

Oakland....  35  24   54  58  20  1 1    09  2  4  15  2  4  0  41 

Modesto              .  38  10  47  16  96       4    19  4  0  16  2   5  0  40 

Lcs  Banos.          .36  7  99  16  68       4   57  3  6  2    1  18  0   57 

I.ivcrinorc.  38  16  27  27  65       7  63  3  6  17  2  2  0  47 

llollistcr  35  12  87  26  05       6   10  4   3  2  0  2  2  0  47 

(iilrov                  .  35  19  81  39  67       7  98  4.9  2  0  2  5  0  40 

San  Diego 60  9  54  27  59       3  02  9    1  2  9  3   1  0   32 

San  Bernardino.  38-  15  92  37  08       5  46  6  8  2  3  2  9  0  34 

Nevada 

Bcowaine 36  6  48  14  92       2    10  7    1  2   3  3   1  0  32 

Winncmucca   ..  35  8  65  18  38       4  89  3  7  2   1  18  0  57 

rtah 

Moab 20  8  36  14  52       4   32  3  9  17  19  0  52 

Corrinc  38  12   51  22  35       5  41  4   1  18  2  3  0  43 

Ogden  37  14  74  23  11        6  54  3  5  16  2  3  0  44 

Salt  Lake  City. .  35  16  33  23  64  10  94  2  2  14  15  0  67 

Colorado 

Las  Animas 39  1165  16  97       3  78  4  5  14  3   1  0  32 

Denver 37  14  05  20  12       8  48  2  4  14  17  0  60 

San  Luis 30  10.95  18  85       5  00  3  8  17  2  2  0  46 

Arizona 

Tucson 40  1166  24  17       5  26  4  6  2.1  2.2  0  45 

Yuma 38  3   13  1141       0  60  19  3.6  5.3  0  19 

Prescott 35  17  40  39  47  10  02  3  9  2.3  17  0  58 

New  Mexico 

San  Maraal 40  9  06  2181        2.22  9  8  2  4  4  0  0  25 

>LissilaPark      .  47  8  62  17  09       3  49  4  9  2  0  2   5  0  40 

Ft.Wingate.      .  42  14  53  25  95       6  37  4   1  18  2  3  0  44 

Sante  Fe 50  14  72  25  80       7  75  3  8  17  19  0   53 

Ft.  Union.  43  18  49  39  17       6  35  4.1  16  2  9  0   34 

states.  In  tlie  other  Western  states  this  tendency  is  not 
so  marked,  and  the  factor  is  less  than  in  the  above- 
mentioned  regions.  Along  the  Mexican  border  there  are 
several  districts  where  the  factor  is  only  0.2  or  0.3. 

A  comparison  of  this  map  with  a  map  of  mean  annual 
rainfall  shows,  generally  speaking,  that  in  the  regions  of 
moderate  or  heavy  precipitation  the  minimum-mean 
factor  is  greater  than  in  the  regions  of  low  precipitation, 
and' when  the  average  rainfall  is  l)elow  approximately  20 
in.  the  minimum-mean  factor,  in  general,  decreases  as 
the  average  rainfall  decreases.  It  is  also  evident  that  the 
factor  is  greater  on  the  North  Atlantic  coast,  particularly 
in  New  England,  than  elsewhere.  There  are  several  sta- 
tions in  the  Pacific  Coast  states,  in  eastern  California 
particularly,  where  the  normal  precipitation  is  about  the 
same  as  on  the  x\tlantic  Coast,  but  the  minimum-mean 
factor  is  much  less.  It  is  of  interest  to  note  in  this  con- 
nection that  the  variations  in  monthly  rainfall  on  the 
Pacific  Coast  are  much  more  pronounced  than  on  the 
Atlantic  Coast. 

Effect  of  Length  of  Eecord  ox  ^Iinimum-^Ieax 

Our  knowledge  of  the  science  of  meteorology  is  not 
sufficiently  advanced  to  state  with  accuracy  the  reasons 
why  one  year  has  less  precipitation  than  another.  The 
best  that  can  be  done  is  to  say  that  an  extremely  low 
rainfall  may  occur  once  in  a  certain  number  of  years — 
how  many  years  no  one  can  say  exactly.  Obviously,  the 
longer  the  record  the  smaller  will  the  minimum-mean 
factor  be.  The  long  records  bear  out  this  statement.  For 
example,  at  Pochester,  N.  Y.,  Charlestown,  S.  C,  Wash- 
ington, D.  C.  and  Boston,  ^Mass.,  where  the  records  are 
respectively  80,  115,  72  and  91  years  in  length,  the  factor 
is  0.5  for  the  first  three  and  0.6  for  the  last  named  city. 
To  be  sure  there  are  a  few  other  stations  in  eastern  United 
States  where  the  records  are  only  about  40  years  in 
length  that  have  minimum-mean  factors  of  from  0.4  to 
0.5.     However,  for  tlie.se  stations  it  would  undoul^tedly 


1)1'  Inic  thill  ill  a  period  of  100  years  ihe  I'Mctor  would  he 
IK)  less,  bcciiiisc  llie  year  of  lowest  raiiifall  in  a  100- 
\cjir  |i('i'i(i(l  iiiiglil  occur  in  the  lirst  five  years  of  the 
rcciiid  III'  it  iiiighl  occur  in  the  lust  live  years. 

lfsi:i'iL.\Kss  OF  Till',  .M  in'Imum-Mkan  Kactou 

In  li\ilrjnilic  invest  igat  ions  it  is  ol'ten  Ihe  case  that  only 
short  records  of  precipitation  ai'c  available,  and  i1  is  dc- 
sirai)le  to  know  what  the  niininiuin  rainCall  for  a  long 
])eriod  of  years  woiiltl  he.  If  the  iiiiiiiiiium-inean  factor 
for  the  locality  is  known,  at  least  an  approximate  esti- 
niat(>  of  the  minimum  rainfall  can  be  made.  For  example, 
at  All)any,  N.  Y..  there  is  a  long  record  of  ])recipitation, 
<S4  years  in  length.  At  Hoosick  Falls,  to  the  southeast  of 
Albany,  the  record  is  only  six  years  in  length.  The  rec- 
ord at  TToosick  Falls  extends  from  1904  to  1909,  during 
Avhich  time  the  average  precipitation  was  38.1(i  in.  The 
average  rainfall  for  the  84-year  record  at  Albany  is  38.39 
in.,  but  from  1904  to  1909  it  was  only  30.13  in.,  consider- 
ably lower  than  the  normal.  It  is  undoubtedly  true  that 
TToosick  l^^ills  also  had  a  rainfall  much  below  the  average 
during  this  period.  To  estimate  the  least  rainfall  for 
this  station  the  following  calculations  may  be  made: 

/38.39  \ 

For  50  ifmrs  |  (op,^  X  38.1G  J  =  32.42  i>i. 


For  100  years 


38.39 
30.13 


X  38.16 


24.31  in. 


The  above  relations  may  be  taken  as  a  formula  as  fol- 
lows : 

(LS) 


X  =  M 


L' 


in  which 

X  =  Kequired  minimum  rainfall ; 

M  =  Minimum-mean  factor  for  the  district; 

L  =  ^Tean  rainfall  for  entire  period  at  adjacent  sta- 
tion which  has  a  long  record ; 

U  =  Mean  rainfall  at  adjacent  station  durinii;  the  pe- 
riod in  which  the  records  were  taken  at  the 
station  which  has  a  short  record; 

S  =  The  mean  rainfall  at  the  station  which  has  a  short 
record. 

By  averaging  the  results  obtained  in  the  above  way 
from  a  number  of  adjacent  stations  with  long  records,  a 
safe  estimate  of  the  minimum  rainfall  can  be  made.  The 
results  ol)tained  from  using  the  factors  ^  for  110  years 
and  I  for  50  years  are  conservative  for  eastern  United 
States.  These  factors,  however,  should  not  be  used  for 
the  western  part  of  the  country,  for  they  are  shown  to 
be  much  less  west  of  the  ]\lississip])i  Eiver. 

It  is  to  be  expected  that  the  average  rainfall  for  an 
entire  river  drainage  basin  will  not  vary  to  such  an 
extent  as  the  rainfall  for  an  individual  station.  There- 
fore, the  minimum  rainfall  Avill  more  nearly  approach  the 
mean,  so  that  the  minimum-mean  factor  will  be  greater 
for  a  large  area  than  at  a  single  station.  However,  it 
is  not  safe  to  assume,  especially  where  the  climatic  con- 
ditions are  much  the  same  over  the  entire  watershed, 
that  the  minimum-mean  factor  should  be  more  than  10% 
greater  for  an  entire  river  drainage  basin  than  at  an  in- 
dividual station.  While  this  statement  may  seem  too  con- 
servative, the  writer  has  found  it  to  be  the  case  in  work- 
ing out  the  factor  for  a  number  of  widely  separated  large 
areas,  the  data  for  which  are  not  given  on  account  of 
lack  of  space. 
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Coreless  Hydraulic-Fill  Dam 
Built  of  Lava 

By  J.  W.  SwAUEX* 

A  coreless  earth  dam  1550  ft.  lonji^  has  l)een  built  by  the 
Lcwiston-Sweetwater  Irri<^atiii<::  Co.,  in  wcslciii  Idalio, 
vvliere  tbe  only  available  soil  was  lava  asli  and  weathered 
lava.  Ill  s])ite  of  the  nature  of  the  material  tbe  maxi- 
mum seepage  is  small. 

The  dam  at  present  is  443  ft.  wide  on  tbe  base,  54  ft. 
high  and  1550  ft.  long.  It  is  designed  for  an  ultimate 
height  of  85  ft.  and  a  (;rest  length  of  ;?B()0  ft.  Its  present 
storage  capaeity  is  24GG  acre-feet ;  wben  c()m])leted,  its 
capacity  will  be  6(582  acre-feet.  The  upstream  face  has  a 
slope  of  Ion  3,  wliile  a  slope  of  1  on  2  is  given  the  down- 
stream face.  At  the  point  selected  for  the  dam,  the  pro- 
file of  the  ground  surface  is  rather  uneven;  upstream  a  fill 
of  9  ft.  was  necessary  to  bring  tlie  ])i'ism  to  the  grade  of 
the  axis.  A  puddle  trench,  8  ft.  deep  and  10  ft.  wide,  is 
placed  along  the  axis. 

Construction  began  in  190().  The  surface  of  the  ground 
was  stripped  and  scarified.  During  the  spring  months  a 
dike  along  the  upstream  toe  (A,  Fig.  1)  was  raised  about 
34  ft.  The  earth  was  placed  in  6-in.  layers  by  wheeled 
scrapers,  sprinkled,  rolled  and  harrowed.  During  the 
summer  months  a  similiar  dike  (B)  was  built  along  the 
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FIG.    1.    SECTION   THROUGH   LEWISTON-SWEBTWATER 
LAVA   DAM 

downstream  toe.  The  material  for  this  dike  was  dumped 
dry  from  a  trestle.  So  far  as  possible,  all  material  com- 
posing tbe  (lain  prism  bas  been  taken  Iroin  borrow  pits 
inside  tbe  flooded  area,  in  order  to  increase  storage  ca- 
))acity.  Puddle  clay  for  sealing  the  ioe  was  obtained  from 
a  small  deposit  neai'  the  north  end. 

While  the  dike  along  the  downstream  toe  was  being 
built,  water  for  the  irrigation  season  of  190(5  was  stored 
b(>bin(l  the  upstream  dike.  During  the  fall  and  winter 
of  1906  and  the  spring  of  1907  the  prism  {C)  between 
these  dikes  was  filled  by  a  unique  combiiuition  of  water 
settling  and  dump-cars.  Water  from  the  main  canal  was 
conducted  into  the  area  between  the  upstream  and  the 
downstream  dikes.  Earth  was  dumped  into  this  water 
from  cars  running  on  rails  laid  along  the  top  of  the  up- 
stream dike,  the  water  in  the  pond  between  the  dikes 
settling  the  earth  firmly  and  at  minium m  cost. 

Water  was  stored  and  used  for  the  irrigation  season  of 
1907:  and  no  additional  work  was  done  on  the  dam  until 
September,  when  a  second  dike  (D)  was  made  on  the 
downstream  toe,  with  its  base  on  top  of  the  fill  already  in 
place.  The  material  was  dumped  from  cars  on  a  trestle 
and  settled  bv  water  from  a  l|-in.  hose. 

*R.  R.   2,   Box  R,  Hayward.   Calif. 


FIG.    2.    UPSTREAM   AND   DOWNSTREAM   SLOPES 

Additional  land  coming  under  irrigation,  a  larger  stor- 
age was  required.  Financial  conditions  were  un.settled 
at  this  time,  and  completion  of  the  dam  was  out  of  the 
question.  As  the  cheajiest  method  of  securing  the  de- 
sired capaeity,  a  dike  {E)  was  built  on  the  upstream  toe, 
with  its  base  on  the  fill  already  in  place.  This  was  built 
by  dumping  from  cars  on  a  track  laid  along  the  center  of 
the  fill;  the  earth  was  moved  both  ways  by  scrapers.  This 
M'ork  \\"A%  st()]iped  at  El.  1814,  providing  for  a  total  stor- 
age of  2466  acre-ieet,  with  water  level  at  El.  1810. 

A  concrete  tube  laid  in  rock  excavation  under  the  dam 
serves  as  an  outlet.  When  the  concrete  was  poured,  par- 
ticular attention  was  given  to  filling  and  carefully  tamp- 
ing all  crevices  in  the  rock.  This  outlet,  from  the  point 
where  it  pierces  the  upstream  face,  at  El.  1760,  to  the 
axis  of  the  dam,  is  4  ft.  in  diameter.  At  this  point  it 
widens  to  8  ft.  in  diameter  aiul  continues  to  the  down- 
stream face,  where  a  wood-stave  pipe  line,  the  main  con- 
duit of  the  distribution  system,  joins. 

At  the  point  where  the  outlet  conduit  increases  in  diam- 
eter a  concrete  shaft  rises  t«  the  top  of  the  dam.  Two 
;)6-in.  gate  valves,  with  steel  steius  extending  u])  the 
shaft,  are  placed  at  this  point.  A  steel  sluice  gate,  which 
is  used  in  normal  operation,  is  set  where  the  outlet  passes 
through  the  upstream  face.  A  steel  tower  su]i])orts  the 
o])eraling  mechanism  for  this  gate. 

Tbe  inner  face  of  the  dam  disyilays  the  effect  of  wave 
action,  each  day's  draw-down  showing  clearly  in  a  little 
bench  washed  (mt  of  the  fill.  As  the  line  of  saturation  is 
rather  flat  and  shifts  rapidly,  the  maximum  storage  is  not 
made  until  tbe  last  snow  run-off.  The  first  irrigation 
period,  closely  following,  draws  down  the  water  level 
well  below  the  saturation  line.  During  high  water  in  the 
reservoir,  careful  watch  is  kcjit  on  a  line  of  test  pits 
along  the  doAvnstream  toe  of  the  dike. 

Drainage  at  the  downstream  toe  is  carefully  developed, 
and  no  Avaterlogging  of  the  prism  occurs.  At  high-water 
period  this  drainage  is  0.033  sec.-ft.  After  the  close  of  the 
irrigating  season,  with  the  water  at  the  level  of  the  outlet 
pipe,  drainage  is  only  1  cu.ft.  in  29  min.,  indicating  that 
in  spite  of  unfavorable  materials  an  excellent  bond  has 
been  made  between  the  dam  and  the  original  ground. 

This  dam  was  designed  by  L.  (4.  Carpenter,  of  Fort 
Collins,  Colo.,  who  also  supervised  construction. 
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Impact  Tests  on  Brick  Paving  Slabs 
Variously  Construed 


S)  .\()I'S/S — I'lcii's  of  (Hljrrciil  /xiriiK/  riH/inrcrs 
as  to  nieaniiif/  of  impacl  tests  on  sninl-nisliion 
and  tiionolilliir  lirirk-  i)arniiciits. 

'V\w  piiMication  of  the  discussion  of  Provost  llul)l)iir(l, 
of  the  Tnitod  Stiiti's  Ollicc  of  Piii)lic  Koads  and  Rural 
Enfjineorin_<;-,  on  "hnpad  Test  of  tlu>  l<]nicacv  of  Sand 
Cushions  in  lirick  I'avonicnts,"  in  Enf/inccriiig  News, 
Feb.  1,  has  brought  out  a  number  of  interesting  views 
as  to  what  the  tests  actually  showed.  These  opinions 
are  published  herewith,  together  with  a  further  discussion 
by  Mr.   Hubbard. 

Discussion  my  1'aul  K.  Okkkn,*  of  Chicago 

In  reading  Mr.  Hubbard's  paper  and  the  editorial 
referring  to  it,  the  writer  is  impressed  Mnth  tlie  fact 
that  apparently  neither  your  editorial  nor  Mr.  Hubbard's 
report  shows  a  clear  understanding  of  the  problem. 
]']niiihasis  has  been  placed  on  non-essentials.  The  essen- 
tials are  ignored. 

If  we  go  back  to  the  fundamentals  of  road  construc- 
tion, there  can  be  little  question  that,  if  a  thoroughly 
dried,  well-drained  earth  road  is  considered,  it  will  stand 
practically  any  load  that  can  be  put  upon  it,  with  the  pos- 
sible exception  of  the  enormous  trucks  that  were  referred 
to  in  your  editorial ;  and  even  then  it  is  probable  that  the 
thoroughly  dried  dirt  road  could  be  successfully  used  as  a 
roadway.  Fundamentally,  the  earth  road  is  the  founda- 
tion upon  which  all  pavements  are  laid.  Therefore,  it  is 
the  earth  that  really  withstands  the  load.  Any  pavement 
or  surfacing  that  is  placed  thereon  is  for  the  purpose  of 
securing  a  surface  that  is  not  affected  by  moisture,  is 
smooth  and  dustless.  The  thickness  of  a  wearing  surface, 
provided  it  is  a  rigid  wearing  surface,  has  nothing  to  do 
with  the  problem. 

The  problem,  therefore,  as  stated  before,  is  to  provide 
a  rigid,  or  nearly  so,  wearing  surface,  which  will  shed 
water  and  will  prevent  moisture  from  getting  into  the 
subgrade.  No  construction  yet  attempted  has  achieved 
this  result  perfectly,  but  it  is  the  belief  that  in  the 
case  of  brick-surfaced  roads  the  monolithic  type  ap- 
proaches  this   ideal. 

For  many  years  brick  highways  and  streets  have  been 
built  with  the  sand  cushion.  There  have  been  a  good 
many  failures  of  these  roads  and  pavements,  and  engi- 
neers have  been  trying  to  find  out  the  reason.  01)servation 
has  generally  shown  that  the  brick  had  expanded ;  in 
nearly  all  cases  of  failure,  before  the  failure  occurred, 
the  surface  had  heaved.  A  space  was  thus  formed  between 
the  bottom  of  the  brick  and  the  sand  cushion. 

This  heaving,  accompanied  by  cracking,  etc.,  and  a 
consequent  release  of  the  pressure  on  the  sand  cushion, 
caused  the  sand  to  shift;  water  entered,  part  of  the  sand 
Avas  pumped  up  through  the  cracks  to  the  surface  of  the 
pavement  and  blown  away,  and  other  portions  of  the 
cushion  were  forced  into  heaps,  from  2  to  4  in.  in  depth, 
with  corresponding  bare  spaces  of  concrete  at  some  points. 

The  pavement  l)ecame  noisy.    As  soon  as  the  l)ond  of  the 
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surface  was  (kistroyed,  the  pavement  could  not  go  back  to 
its  original  position  and  consecpicntly  within  a  compai'a- 
livcly  short  time  would  be  utterly  dcslroyecl.  It  was 
because!  of  this  li'oublc  that  the  monolithic  type  was 
developed. 

If  the  surface  of  the  pavement  can  be  kept  in  its 
original  position,  a  very  large  amount  of  the  trouble  will 
be  permanently  eliminated.  This  result  is  Vjelieved  to 
have  been  obtained  in  the  monolithic  type.  Experience 
extending  over  several  years  with  various  pavements,  as 
for  instance  wood  block,  has  shown  that  there  is  sufBcient 
bond  between  the  green  mortar  and  the  blocks  (including 
the  interstices)  practically  to  eliminate  separate  movement 
between  the  base  and  the  wearing  surface. 

It  is  possible  to  get  a  much  smoother  job  with  a  mortar 
than  it  is  with  a  plain  sand  bed.  Experience  is  unanimous 
on  this  ])oint.  If,  therefore,  we  take  this  point  into  account, 
with  the  demonstrated  result  as  shown  by  Mr.  Hubbard's 
experiments  that  the  grout  between  the  brick  is  much 
less  liable  to  crack  and  spall  in  the  monolithic  type 
than  in  the  sand-cushion  type,  do  not  the  correlated  facts 
go  far  toward  proving  the  contention  of  those  who  are 
impressed  with  the  desirable  features  of  the  monolithic 
construction  ? 

It  is  the  writer's  belief  that  the  greater  smoothness 
of  the  mortar- joint  pavement  and  the  bond  of  the  block 
to  the  base  (even  though  this  bond  is  limited)  much 
more  than  compensate  for  the  slight  loss  in  cushioning 
effect  of  the  sand,  especially  as  the  report  shows  very 
clearly  that  the  strength  of  the  monolithic  type  was 
fully   equal   to  that   of   the   sand-cushion   type. 

Discussion  by  W.  W.  Hornee,*  of  St.  Louis 

The  writer  has  been  much  interested  in  Prevost 
Hubbard's  tests  of  impact  on  brick  pavement,  but  is 
inclined  to  draw  somewhat  different  conclusions  from 
their  analysis  to  those  indicated  in  your  editorial  of 
Feb.  ].  It  seems  to  the  writer  that  your  editorial 
comments  do  not  sufficiently  emphasize  the  difference 
between  the  characteristics  of  the  individual  brick  and 
those  of  the  brick  pavement  as  a  whole. 

In  either  type  of  pavement  the  resistance  of  the  brick 
to  impact  is  about  double  the  resistance  of  the  individual 
brick  standing  alone.  The  resistance  of  the  sand-cushion 
pavement  as  a  pavement,  however,  is  less  than  that  of 
the  single  brick,  for  the  grout  joints  failed  at  a  blow 
of  40  cm.  Further  IjIows  apparently  drove  the  center 
brick  into  the  sand,  and  the  sand  bed  undoubtedly 
absorbed  much  of  the  impact  thereafter.  In  this  way 
the  life  of  the  individual  brick  under  the  hammer  was 
prolonged  at  the  expense  of  the  pavement  as  a  pavement. 

The  resistance  of  the  monolithic  pavement  as  a  whole 
was  about  double  that  of  the  individual  brick,  and  this 
resistance  is  evidently  accomplished  by  the  rigid  restraint 
that  the  surrounding  brick  and  mortar  bed  exercised  on 
the  unit  under  impact.  The  important  point  is  that  the 
monolithic  pavement  remains  efficient  and  uninjured 
])ractically  to  the  last  blow. 
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To  siinunaKize,  tlic  saiul-cushioii  pavement  does  not 
secure  the  i'uU  value  of  the  constituent  material  ;  the 
monolithic  structure  is  twice  as  fjood  as  the  hrick  it  is 
made  of.  Experience  has  shown  that  the  pavement  in 
which  the  o^rout  joints  are  hroken  is  not  oidy  subject 
to  very  rapid  further  deterioration,  but  is  almost  imme- 
diately an  unsatisfactory  ])avement.  Very  generally  in 
d  brick  pavement  with  l)roken  grout  and  invariably  under 
heavy  traffic,  the  sand  cushion  will  be  displaced,  I'esult- 
ing  in  the  formation  of  transverse  ridges  or  waves  and 
occasionally  even  an  appreciable  rui.  In  fact,  the  pave- 
ment with  broken  grout  joints  is,  in  this  respect,  inferior 
to  a  pavement  that  is  mei'ely  sand  filled.  It  will  of 
course  continue  to  carry  traffic,  but  its  rating  by  the 
connnon  factors  used  to  conii)are  it  with  the  ideal  ])nve- 
ment  will  be  enormously  reduced. 

I  believe  Mr.  Hubbard's  test  should  be  analyzed  on 
this  basis;  and  if  so  considered,  then  the  monolithic  brick 
pavement  will  carry  twice  as  heavy  traffic  as  the  sand- 
cushion  pavement. 

We  know  already  that  modern  ti'aflic  jiroduces  suffi- 
cient impact  to  crack  the  grout  joints  of  the  saud-cushion 
type.  We  do  not  know  that  it  ])ro(luces  an  imi)act  twice 
as  great  as  necessary  to  do  this.  If  it  does,  Mr.  Pfubbard's 
test  indicates  that  the  monolithic  also  will  fail.  If 
it  does  not,  the  monolithic  ty]ie  will  ne\er  fail,  hut  will 
wear  out  and  will  remain  comi)aratively  smooth  and  solid 
to  the  end.  Even  in  the  absence  of  further  tests  we 
can  be  certain  that  the  monolithic  pavement  will  provide 
for  a  heavier  traffic  than  did  the  old  type. 

In  the  tests  the  monolithic  type  finally  failed  as  a 
whole;  that  is,  it  cracked  through  the  base.  This  is  in 
accord  with  theory,  If  a  test  could  be  arranged  on 
somewhat  larger  specimens  and  if  the  specimens  of  both 
types  should  be  tested  on  a  firm  soil  instead  of  ujion 
the  anvil  base,  is  it  not  reasonable  to  expect  that  the 
monolithic  type  would  show  even  greater  superiority  than 
has  been  indicated?  Is  it  not  possible  that  under  these 
conditions,  which  are  actually  service  conditions,  the  brick 
will  be  worn  to  pieces  on  the  surface  before  the  base 
cracks  ? 

Discussion  by  Will  P.  Rlair,*  of  Cleveland 
The  recent  discussion  that  has  taken  place  involving 
the  relative  influence  of  .impact  upon  a  brick  pavement 
constructed  in  monolithic  form  and  one  constructed  on 
a  sand  cushion  does  not  seem  to  the  writer  to  meet 
the  real  or  practical  question.  The  inquiry  should  be 
as  to  which  practice  is  better.  It  will  not  do  to  draw 
any  definite  conclusion  from  a  half-dozen  laboratory 
tests. 

The  one  reason  for  engineers  clinging  so  long  to  the 
use  of  the  sand  cushion  was  the  belief  that  the  resiliency 
afforded  was  necessary  for  the  protection  of  the  brick 
against  shock  and  impact,  but  its  necessity,  doubted  by 
some  for  several  years,  is  not  now  considered  necessarv  at 
all  by  those  who  have  studied  and  observed  the  behavior 
of  both  types. 

The  only  reason  for  the  use  of  the  saiul  cushion  under 
stone  or  brick  was  to  prevent  their  breaking  and  shatter- 
ing, but  is  now  well  established,  not  only  by  laboratory 
experiments,  but  by  hundreds  of  pavements,  that  the 
sand  cushion  is  not  necessary.  In  none  can  shock  effects 
be  observed.     We  thei'cfore  have  huiulreds  and  thou.'Jands 

♦Secretary,  National  Paving  Biick  Manufacturers'  A.sso- 
ciation. 


of  practical  experiments  tliat  afford  ])ro()f  that  the  sand 
cushion  is  not  nece.^^sary  for  the  prote(-tion  of  brick  in 
its  actual  use  in  pavements. 

But  granting  a  resilient  relief  is  one  of  benefit,  the 
same  relief  is  given  the  pavement  as  a  whole  by  the  eai-tli 
under  the  monolithic  slab  as  by  the  sand  cushion  under 
the  hrick.  It  does  not  matter  fi'oni  a  practical  stand- 
i)oint  what  is  the  measure  of  relief  in  the  use  of  a  sand 
cushion  supporting  a  4-in.  slab  or  with  the  earth  support- 
ing an  8-  or  lO-in.  slab.  It  is  the  greatest  advantage 
in  the  practical  use  and  economy  of  materials  that  is 
wanted. 

That  brick  and  stone  pavements  constructed  upon  1Y_>- 
aiid  '3-in.  sand  beds  have  remained  in  good  condition 
while  subject  to  excessive  wear  for  many  years  is  suffi- 
cient ]iroof  that  such  ))avcments  are  economical  and  well 
worth  all  they  cost.  However,  it  is  true  that  it  has  l)een 
veiT  difficult  to  induce  those  building  pavements  to 
properly  compress  and  compact  the  sand  cushion  ;  and 
where  this  neglect  has  occurred,  bad  results  luive  followed. 
This  practice  therefore  involves  a  hazard  which,  if  ])os- 
sible  to  avoid,  is  but  an  act  of  wisdom.  At  the  xcry  worst 
the  nutiiolithic  i)avements  afi'ord  results  e(|ual  to  the  best 
of  any  other  method,  aiid  the  hazai'd  in  construction  is 
eliminated. 

CoNCLuniNG  Note  by  Prevost  Hubbard 

The  writer  wishes  to  note  that  the  conclusions  given  in 
his  report  were  based  only  upon  the  ex))erimental  data 
submitted,  as  with  one  exce])tion  he  did  not  feel  warranted 
at  this  stage  of  the  investigation  in  undertaking  to  point 
out  just  how  the  information  gained  could  be  most  ad- 
vantageously applied  in  practice. 

Mr.  Horner's  discussion  of  the  inherent  defects  of  the 
sand-cushion  ty]ie  of  pavement  impresses  the  writer  as 
having  been  well  thought  out  and  ably  presented.  He 
can  readily  see  how  upon  the  basis  of  ^Ir.  Horner's  argu- 
ment some  such  (•()m])arison  of  the  monolithic  and  sand 
cushion  tyjies  might  be  drawn.  He  is  inclined  to  regret, 
however,  that  Mr.  ?Iorner  a])parently  overlooked  the  sig- 
nificance of  what  to  the  writer  ajipears  to  be  the  most 
illuminating  result  of  the  tests.  This  is  the  fact  that 
failure  of  the  foundation  occurred  along  with  the  brick  in 
the  monolithic  type,  while  in  the  sand-cushion  type  a 
foundation  of  the  same  thickness  (6  in.)  remained  intact 
under  equally  severe  tests. 

The  only  conclusion  in  the  original  report  specifically 
applied  to  engineering  practice  was  based  upon  this  foun- 
dation weakness  of  the  monolithic  type,  which  seems  to 
throw  into  question  the  practice  reconnnended  by  .some 
engineers  of  employing  a  foundation  of  less  thickness  than 
with  the  sand-cushion  type. 

One  of  the  principal  advantages  frequently  claimed  for 
the  monolithic  type  is  the  reduction  in  construction  cost 
due  to  the  possibility  of  decreasing  the  foundation  thick- 
ness. In  view  of  the  test  results,  however,  it  would  cer- 
tniidy  ai)i)ear  that  engineei's  should  go  very  slowly  in 
econoniix.ing  on  the  foundation  where  the  monolithic  type 
is  employed. 

More  than  this,  there  are  other  features  of  monolithic 
construction  which  are  of  great  merit.  It  may  be  well  to 
mention  two  very  important  ones,  namely:  (1)  The 
minimizing  of  noise,  which  places  brick  pavements  so 
constructed  in  the  very  highest  class  in  this  respect.  (2) 
A   pavement   is  secured   which   affords   a    surface   unsur- 
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passed  for  case  of  clcniiiiiL;'.  If,  llicicldri',  llic  coiisl  nic- 
lioii  of  a  l)ri(  k  paNciiH'iit  in  inoiiolilliic  I'driii  ^ivcs  lo  llir 
piiblir  llu'  iiuist  ami  Itcsl  for  its  inoiicy,  is  not  tlial  al'liT 
all  Iho  end  of  tlio  ar.ijiiinciit  ? 

(Iiinnilalivc  cxiuM-itMicc  has  caused  llie  use  of  a  thin 
roiiiidat  ion  to  Ik'  largely  ahandoiifd.  where  the  sand  ciisli- 
ion  is  u^vA,  and  until  a  ureal  deal  of  positive  experimental 
data  is  olitained,  it  would  seem  unwise  to  adopt  a  thin 
Foundation   i'cu'  the  monolithic  type. 

'J'he  writer  plans  lo  continue  tests  on  s(>ctions  of  hriek 
])avem(>nts  and  hopes  that  eii<iineers  will  feel  free  to  oiler 
sujjii'ost ions  as  to  how  tlu'  methods  may  lie  inipro\ed 
so    as    to    niake    the    results    of    practical    \alue. 
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(>()iurctc     Mat    on    (confined    Sand 
Supports  Boiler  i^lant 

To  round  a  lari;c  boiler  house  on  wet-llowin;^  sand 
in  the  downtown  district,  of  i\(;w  York  City,  a  thick 
reiid'orccd-concrete  mat.  was  desi<rn('(l  with  the  sand 
nnderneatli  coniine<l  by  a  riufi;  of  interlock in<i-  steel  sheet- 
piliii-.  At  this  location,  hardpan  sloped  rapidly  east- 
ward; and  core  boring's  showed  that,,  altbouf^h  j^ood 
bearini;-  could  be  obtaiiuul  on  the  west  side  oi'  the  lot, 
piers  woidd  have  to  be  put  down  70  ft.  on  the  east  side, 
if  hardpan  were  to  be  reached.  This  would  have  (jailed 
for  compressed  air  and  would  have  been  very  expensive. 
'I'he  altenuitive  was  a  spread  footing, 
and  the  one  designed  by  Daniel  K. 
Moran,  eonsultin*^  engineer  for  the  New 
York  Steam  Co.,  aiul  constructed  hy 
The  Foundation  Co.  is  quite  remarka- 
ble. The  ])lant  divides  naturally,  as  re- 
gards loads,  into  hoiler  house  and  coal 
hunkers,  and  the  two  elements  were 
treated  as  separate  buildings.  They  ad- 
join, but  do  not  connect,  being  sep- 
arated by  a  paper  slip-joint.  The  site 
is  107  X  116  ft.,  the  bunker  house  being 
tlu!  full  width  of  the  building  by  about 
2()  ft.  wide.  The  first  operation  was  to 
])ut  down  a  steel  sheetpile  cofferdam  to 
a  depth  of  24  ft.  below  curb  all  around 
the  lot.  A  steam  shovel  inside  the 
sheetpiling  excavated  to  grade.  After 
the  pit  had  been  cleaned  up  by  hand,  a 
6-in.  carpet  of  cinder  concrete  was  laid 
to  serve  as  a  working  floor  and  to  keep 
the  bottom  clean  and  undisturbed.  On 
this  surface  the  forms  were  erected  and 
the  reinforcing  steel  was  laid,  all  the 
rods  being  placed  before  conci'eting  was 
started.    The  dosian  of  the  mat  is  given 
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FIG.    2.    SHOWING    HEAVY    REINFORCEMENT    IN    PLACE    IN    STEAM- PLANT    FOUNDATION 


in  Pig.  1.  The  slab  is  36  in.  thick,  with  its  bottom  13| 
ft.  below  curb.  It  is  reinforced  with  1-in.  bars,  4  in. 
apart  and  placed  both  ways.  Every  other  bar  is  bent  for 
shear.  All  the  reinforcement  bars  are  square  twisted. 
On  top  of  the  slab,  but  monolithic  with  it,  is  the  concrete- 
girder  system.  The  largest  girder,  8  ft,  8  in.  wide  by  8  ft. 
6  in.  deep  from  bottom  of  slab,  is  reinforced  with  twenty- 
nine  H-in.  bars  and  is  provided  with  shear  rods. 

Tlie  girder  forms  were  built  on  stilts  set  in  wood 
sockets  or  post  holes,  as  illustrated  in  Fig.  3.  The 
concreting  was  carried  on  as  nearly  continuously  as 
possible.     There  were  no  horizontal  joints,  and  where  a 


FIG.    3. 


V/777/77rrrr/7' 


SCHEME    OF    SUPPORTING    SLAB    FORMS 
AND    REINFORCEMENT 


vertical  joint  was  necessary,  it  was  formed  at  column 
points.  After  concreting,  the  wood  sockets  were  removed 
and  the  reinforcing  rods  avctc  bent  down  and  the  post 
holes  concreted. 

Before  the  forms  were  erected,  the  slab  steel  was  laid 
on  the  ground  ;  and  as  soon  as  the  forms  were  in  place, 
this  steel  was  lifted  to  its  final  position  and  wired  to 
the  girder  forms.  Special  precautions  were  taken  that 
the  steel  remain  absolutely  in  place.  Fig.  'I  is  an  excellent 
view  of  the  reinfoi'cement  and  forms  in  ]ilace  and  con- 
creting in  progress. 


The  concrete  mixer  was  installed  off  the  lot,  and  the 
concrete  was  transported  in  buggies.  This  hand  placing  of 
concrete  was  very  satisfactory.  In  spite  of  the  close 
spacing  of  the  reinforcing,  there  was  no  special  difficulty 
in  placing  the  concrete,  which  was  soft  and  had  aggregate 
of  less  than  1  in. 

The  bunker  house,  having  capacity  for  5000  tons  of 
coal  and  1000  tons  of  ashes,  is  carried  on  a  7^-ft.  slab 
reinforced  with  80-lb.  rails,  spaced  13  in.  c.  to  c.  and 
put  in  with  spacers  to  hold  them  in  position.  The  joint 
between  the  two  buildings  was  formed  as  follows:  Two 
coats  of  hot  coal-tar  pitch  were  applied  to  the  surface  of 
the  concrete  wall  first  built,  then  three  plies  of  heavy- 
weight tar  paper  were  put  on  and  covered  with  a  coat 
of  hot  pitch. 

The  load  of  the  boiler  room  averages  2.6  tons  per 
sq.ft.  of  the  entire  foundation.  For  the  coal -plant  mat 
the  load  is  5.4  tons.  The  main  center  panels  have  twin 
columns,  each  bearing  826  tons.  The  columns  of  the 
main  bays  are  spaced  24  ft.  apart  in  one  direction  and 
27  ft.  4  in.  in  the  other.  The  wall  loading  per  column 
varies  from  225  to  475  tons  and  averages  300  tons.  The 
loading  around  the  bunker  walls  is  48  tons  per  lin.ft. 

Prize     Desigrns     for     Workmen's     D^velHnR-s     Announced — 

Prizes  of  $300  to  $100  offered  by  the  National  Americanization 
Committee  about  a  year  ag^o,  in  connection  with  the  move- 
ment for  better  housings  of  immigrants  newly  arrived  in 
America,  have  now  been  awarded.  The  object  of  the  compe- 
tition was  to  produce  good  and  economical  plan.s  for  low-cost 
dwellings  to  be  used  as  standard  types  in  directing  the  atten- 
tion of  manufacturers,  property  owners  and  municipalities  to 
the  importance  of  industrial  housing.  The  competition  was 
divided  into  four  classes,  with  two  prizes  of  $300  and  $200  in 
each  case.  First  prize  for  a  four-room  single-family  house 
was  awarded  William  Lyon  Summerville  and  Atwell  J.  King. 
Murphy  &  Dana  were  awarded  first  prize  for  a  five-room 
single-family  double  house,  while  Messrs.  Summerville  and 
King  received  first  prize  for  a  single-family  house  to  have 
four  lodgers.  Under  the  fourth  classification,  calling  for  a 
boarding  house  and  carrying  no  prizes.  Messrs.  Summerville 
and  King,  John  A.  Thompson  and  Ernest  F.  Lewis,  Henry  E. 
Hill  and  Edwin   F.   Dodge  received  siiecial    mention. 
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Delivering  Mixed  A^^re^jate  Alon^  the 
85-Mile  Winnipeg  Aqueduct 

l>v  Ddici.As  I,.  M('Li;.\\* 

'riic  coiid'cU'  ii(HU'<liu(  section  of  the  new  \\'iiiin|i('ix 
\vat('r-su|)|)|y  is  ST)  miles  I()11J,^  so  that  tlie  |iiolileiii  of 
coiici'cte  luiuuirael  iii'e  was  sonu'wliat  eoiii|)liealeil.  One 
iiupoftant  I'aclor  in  the  siu'eessl'iil  construction  was  lli'' 
use  of  a  central  plant  where  concrete  a^'^r(\<i:ate  was  mixed 
in  projier  proportions  and  I'l'oni  which  the  mixed  ai^'^re- 
f^ate  was  ti'ansported  to  llie  II  inixin^'  plants  located  at 
set   intervals  alonji  the  lii\e. 

As  the  route  of  the  pipe  line  passed  tlirouuh  unscltled 
countrv,  it  was  neeessarv  to  l)uild  a  standard-ya.uc  railway 
for  transportation  of  matcM'ials  entering;'  into  the  con- 
struction of  the  aipieduct.  This  railway  I'uns  parallel 
to  the  center  line  of  the  a(pieduct  and  at  a  distance 
therefrom  of  110  ft.  In  oi'der  to  secure  a  reiiulai'  supply 
of  material  to  the  various  contract\)rs'  camps  and  hecause 


FIG.  1.    LOADING  MIXED  AGGREGATE  AT  MIXING   PLANT 

the  railway  that  was  the  only  practical  means  of  trans- 
port for  materials  entering  into  the  aqueduct  construction 
was  to  be  operated  by  the  district  forces,  it  was  early 
decided  that  the  supplying  of  sand  and  gravel  for  concrete 
could  be  most  economically  handled  in  conjunction  with 
the  other  Avork  being  done  by  the  district.  This  con- 
clusion led  to  studies  of  the  cheapest  method  of  hauling 
and  handling  such  materials  with  standard-gage  railway 
ecpiipment.  It  was  shown  that  by  the  use  of  mixed 
aggregate  a  saving  could  be  made  of  one-eighth  the  num- 
ber of  cars  required  for  the  delivery  of  sand  and  gravel 
separately.  Further  investigations  showed  other  a<l vant- 
ages, which  resulted  in  the  decision  to  supply  graded 
aggregate  from  a  central   mixing  ])lant. 

SouRCK  OF  Agghegatk  Supply 
A  gravel  deposit  at  Mile  31  on  the  railway  was  chosen 
as  the  source  of  sujjply  for  this  aggregate.  Test  pits 
showed  it  to  contain  a  large  su])]jly  of  gravel  with  a  well- 
graded  sand,  considerable  quantities  of  oversize,  and  at 
one  end  of  the  ])it  a  deposit  of  very  fine  sand.  This 
pit  as  opened  u])  has  a  25-ft.  face  with  about  2  fl.  <>t 
stripping  on  top.  A  ir)-ton  Browning  locomotive  crane 
equipped  with  a  l|-cu.yd.  bucket  and  a  4-2-ft.  boom  are 
used    for    stripping,    loading    fine    sand,    spotting   .cars. 


nio\ing  track  ami  as  a  spare  for  excavating.  A  No.  11 
l»nc\rus  dragline  with  a  ".^-cu.yd.  hucket  and  ;i  (iO-ft. 
Iioom  is  u^vtl  lor  excavating  the  gravel'.  This  machini' 
operating  from  ihc  lop  of  the  pit  has  a  great  advantage 
over  a   steam   shovel    in    that    it    is   able  to  leave  clay   or 
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FIG.    2.     DIAGRAM    STIOWTNG    OPERATIONS    AT 
MLXING    PLANT 


matei'ial  high  in  sand  right  in  the  ])it  and  also  because 
the  cars  serving  it  do  not  I'eciuire  to  be  operated  up 
and  down  a  stee])  grade  into  the  pit  bottom,  as  would 
be  required  for  steam-shovel  operations. 

The  operations  for  excavation  at  the  pit  to  final  loading 
into  the  dump-cars  for  transportation  on  the  district 
I'ailway  are  shown  diagrammatically  by  Fig.  t.  Th'> 
materials  excavated  by  the  dragline  are  loaded  into  (5- 
yd.  Western  dump-ears  and  hauled  by  a  19-ton  steam 
dinkey  locomotive  to  the  screening  plant.  Here  the  mate- 
rials are  dumped  u])on  an  inclined  grizzly  with  bars 
spaced  to  give  3-in.  clear  opening.  The  oversize  is  fed 
by  hand  from  this  grizzly  into  a  No.  4-A  gyratory  crusher 
and  thence,  after  crushing,  to  the  elevator,  which  carries 
the  gravel  from  the  grizzly  hopper  up  to  the  screens.  A 
sand  grizzly  4  ft.  long  with  |-in.  clear  openings  is  located 
in  the  chute  leading  to  the  revolving  screen.  This 
screen,  which  revolves  at  18  r.p.m.,  is  48  in.  in  diametei' 
and  is  divided  into  three  sections:  The  first  is  10  ft. 
long  with  fxl-in.  long  slots;  the  second  is  4  ft.  long 
with  l^-in.  diameter  round  holes ;  and  the  third  is  4  ft. 
long  with  t\-\\\.  diameter  round  holes.  Oversize  from 
this  screen  is  tailed  to  a  No.  4  champion  Jaw  crusher 
and  thence  elevated  back  to  the  hopper  under  the  main 
grizzly. 
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Tlie  materials  from  the  scroons  pass  into  three  hiiis — 
respectively  sand,  iiiteiiuediate  and  coarse  stones.  From 
these  bins  the  material  is  drawn  throu<<;h  hoppers  and 
chutes  with  hand  regulating  gates  to  a  mixing  belt.  The 
mixing  of  the  aggregate  is  done  h\  three  hiborers  under 
the  direction  of  a  sivilled  ins])ector.  First,  the  material 
from  the  coarse  bins  comes  upon  the  mixing  belt,  which 
travels  at  the  rate  of  300  ft.  i)er  niiii.;  then  the  mate- 
rial from  the  intermediate  bin  comes  on  top  of  the  coarse 
material;  and  last,  (lie  sand  comes  on  top  ol'  the  other 
two  materials. 

In  certain  sections  of  the  pit  the  sand  is  dellcieni 
in  fine  grains,  and  here  the  fine  sand  is  added  by  means 
of  the  crane.  For  the  day  shift,  loaded  trains  of  6-yd. 
dump-cars  are  run  back  under  the  crane,  which  adds  fine 
sand  to  each  carload.  For  the  night  shift,  the  crane 
loads  up  a  number  of  carloads  of  fine  sand,  which  are 
dumped  where  the  dragline  is  excavating.  The  dragline 
runner  then  digs  this  fine  sand  in  with  the  material  he 
is  loading.  Thus  the  inspector  has  to  see  that  the  sand 
has  sufficient  fine  material.     If  it  is  too  coarse,  he  can 
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FIG.  4.     DIAGRAM  SHOWING  HOW  STORAGE  IN  BIN  AND 
LOADING  SEPARATES  AGGREGATE 

run  it  otf  to  the  surplus-sand  storage  bins.  In  order  to 
oversee  the  mixing,  the  insjjector's  platform  is  located 
at  the  delivery  end  of  the  mixing  belt,  so  that  he  can 
direct  the  laborers  as  to  the  (]uantities  recpiired  for  each 
chute. 

VaRIATIOX  IX  TIIK  Matkulal 

For  sam])ling,  a  V-shaped  trough  is  used,  which  catches 
the  material  coming  off  the  mixing  belt.  The  accumulated 
material  is  then  piled  on  a  sheet  of  iron  that  also  serves 
as  the  floor  of  the  platform.  It  is  mixed  by  shovel,  and 
then  a  20-lb.  sample  is  taken  for  mechanical  analysis. 
One  sample  is  taken  for  each  car  shipped,  and  control 
samples  are  taken  whenever  the  inspector  notices  any 
change  in  the  mixture.  The  percentage  of  fine  sand  and 
moisture  is  cheeked  from  1-1  b.  samples.  The  daily-report 
form  is  made  out  by  the  inspector,  and  a  copy  of  it  is 
sent  into  the  head  office  (Fig.  G).  The  materials  entering 
into  aggregate  are  classified  as  follows: 

Fine  sand Material  passing  No.  100  sieve;   square  opening 

Sand         _ Material  passing  |-in.  square  opening 

Intermediate Material  passing  J-in.  square  opening  and  held 

on  i-in.  square  opening 
Coarse  Material  passing  IJ-in.  square  opening  and  held 

on  i-in.  square  opening 
Oversize  Material  passing  2i-in.    diameter  round  hole  and 

held  on  I  {-in.  square  opening 

The  mixture  for  aggregate  (determined  by  extensive 
laboratory  research)   is  kept  within  the  following  limits: 

Fine  sand 10  to  20%  of  the  dry  weight  of  sand 

Sand 32  to  40%  of  the  dry  weight  of  aggre- 
gate with  35%  as  objective 

band  and  intermediate      Not  more  than  70%  by  dry  weight  of 

„        .  aggregate 

Uversize  Not  more  than  25%  by  dry  weight  of 

aprgregate 


FIG.   5.    AGGREGATE  TRAIN   EN  ROUTE  ON   WINNIPEG 
AQUEDUCT 

Fig.  3  shows  the  range  of  the  variations  in  a  typical 
day's  run  when  the  aggregate  was  mixed  at  the  rate  of 
90  cu.yd.  per  hour.  The  mixed  aggregate  is  elevated  and 
•  lischarged  direct  into  dump-cars  of  20  cu.yd.  capacity, 
which  are  moved  along  by  a  car  puller  and  switched  by 
dinkey  to  the  storage  track,  ready  to  be  made  up  into 
trains  of  IS  to  20  cars.  A  number  of  methods  were 
tried  to  j)rovide  storage  of  the  mixed  aggregate  in  bins, 
but  this  could  not  be  accomi)lished  at  reasonable  cost. 
The  coming  action  of  gravel  in  the  bins  unmixes  the 
aggregate  as  it  is  deposited  in  storage,  and  it  is  further 
segregated  when  the  material  is  drawn  into  cars  from 
the  bottom  of  the  storage  bins.  This  is  show^n  diagram- 
matically  in   Fig.  4. 

Thaxsportixo  the  Mixed  Aggregate 

The  maximum  output  of  the  season  of  1915,  in  one 
day,  two  10-hour  shifts,  was  1357  cu.yd.  of  mixed  aggre- 
gate and  160  yd.  of  surplus  sand.  In  1915  this  plant 
supplied  58,000  cu.yd.  of  mixed  aggregate  and  30,000 
cu.yd.  of  other  materials,  and  in  191G  some  130,000  cu.yd. 
of  aggregate  and  12,000  cu.yd.  of  other  material. 

For  transporting  the  aggregate  the  district  standard- 
gage  railway  is  used.  As  required  from  day  to  day, 
trains  of  10  to  20  cars  (20  cu.yd.,  air  dump)  are  made 
up  and  hauled  out  to  distribute  the  aggregate  to  the 
site  of  its  use  (Fig.  5).  In  transport  there  is  no  segrega- 
tion of  the  mixed  aggregate,  though  a  shrinkage  of  from 
3  to  10%  occurs.  At  each  site  of  work,  plank  platforms 
are  provided  by  the  contractors  for  the  reception  of  the 
aggregate  (see  Fig.  8).  In  dumping  upon  the  platform, 
there  is  a  tendency  toward  slight  segregation,  as  the 
coarse  material  rolls  away  from  the  railway  track.  Such 
slight  segregation  is  overcome  by  the  contractors'  men 
in  loading  the  material  for  the  mixer;  they  dig  swaths  in 
the  pile  of  aggregate  at  right  angles  to  the  railway  track. 

The  aggregate  is  sold  to  the  contractor  at  75c.  per 
cu.vd.  for  sand  and  75c.  per  cu.yd.  of  gravel  delivered 
from  cars  at  the  site  of  work.  The  aggregate  is  measured 
at  the  plant.  The  contractor  is  allowed  10%  shrinkage  in 
transit,  and  he  pays  on  the  basis  of  the  yardage  of 
separated  materials.    Two  years'  experience  on  this  work 
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FIG.    6.     FACSIMILE    OF    DAILY    AGGREGATE    REPORT 

with  graded  aggregate  has  shown  it  to  give  tlie  following 
results: 

1.  A  dense  impermeahle  concrete,  uniform  at  all  work- 
ing   points. 

2.  A  saving  in  cement  quantities.  The  mi.xture  at 
present  used  is  three  hags  (8?^  Ih.  gross  each)  of  i^ort- 
land  cement  to  18  cu.ft.  of  loose  moist  aggregate.  This 
gives  some  1.15  hbl.  (3TG  lb.)  of  cement  to  each  cubic 
yard  of  set  concrete.  This  may  he  compared  with  ]Ju 
bbl.  of  cement  per  cubic  yard  for  1:2:4  mixtures  com- 
monly specified  and  used  for  supposedly  water-tight  work. 
The  saving  in  using  the  Water  District  mi.xture  over  an 
ordinary  1:2:4  mixture,  Avith  cement  at  $2.75  per  bbl. 
of  350  11).  delivered  on  the  site  of  the  work,  will  amo\int 
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to  .$;!5(i,(t(nt  <iM  l(ii),()(M»  (u.yd.  of  coMcrcIc,  the  appi'oxi- 
iiiatr  (|Uiiiitily    rci|iiiii'il    for   this   water-supply   project. 

;!.  .\t  I  he  pit  only  is  it  necessary  to  have  ius|)(!clors 
trained    in    ihc   pi'opcr   proportioning  of   the   materials. 

I.  I'roper  propoii  ioniiig  of  all  ingrediciils  of  the  aggre- 
gate necessary  for  the  dcsireil  watei'-tigli!  and  ccoiioniical 
concrete  is  possildc  only  at  the  pit.  The  cost  of  mixing 
is    jc.    per  cu.yd.   of  aggregate. 

5.  A  saving  of  one-eighth  the  niinihei-  of  cars  that 
would  he  recpiired  for  the  delivery  of  sand  and  gravel 
.separately,     'i'liis  item  amounts  to  about  $10, ()()(). 

().  The  mixed  aggi'egate  is  easier  and  chea])ei-  for  the 
contractor  to   handle   than   are  se])arated   materials. 

.lames  II.  Fuertes,  .New  ^'ork,  is  Consulting  Engineer 
of  tlu!  (ireater  \\'inni|)(!g  Water  Commission;  W.  C  Chace 
is  Chief  iMigineer;  M.  V .  Saner  is  Mngiiuier  of  Design 
and  Deputy  to  tlii'  Chief  I*]ngineer.  The  writer  is  assist- 
ant to  the  Chief  Kugineer  with  sp(!cial  charge  of  work 
relating  to  test  and  inspection  of  cement  and  aggregate. 

How  Price  of  Railway  Supplies 
Has  Risen 

New  data  on  the  increased  i)rice  of  railway  supplies 
were  given  hy  (ieorge  S.  Patterson,  general  solicitor  of 
the  Peinisylvauia  Railroad  Co.,  when  he  appeared  on  ^lar. 
7,  before  the  Pennsylvania  I^ublic  Service  Commission  in 
connection  with  the  proposed  compromise  of  the  anthra- 
cite freight-rate  case,  which  has  been  under  litigation  in 
the  Dauphin  County  court.  (The  railroad  company  is 
willing  to  accept  compromised  rates  on  anthracite  coal 
to  end  the  litigation  and  out  of  deference  to  the  state 
commission;  but  it  is  unwilling  to  accept  the  rates  fixed 
l)y  the  state  commission,  in  view  of  the  old  rates  being 
accepted  by  the  Interstate  Commerce  Commission  and 
because  of  the  great  rise  in  cost  of  supplies.)  The  Penn- 
sylvania figures  are  .sunnnarized  below : 

PRICE    INCREASES    OF    RAILWAY    EQUIPMENT    AND    SUPPLIES; 
PENNSYLVANIA    R.R. 

1914  1917  %  Increase 

I,  1  S  loeomotives $28,500  $39,500  38.6 

Standard  steel  passenger  car. .. .  $15,000  $20,000  33.0 

Standard  steel  gondola  car $1,184  $2,569  117.0 

(1915) 

Couplers,  per  pair      $16  60  $30  30  82  6 

Axles,  per  lb 1.5c.  4.1c.  173   4 

Bridge  steel,  per  lb      1.83c.  4.71c.  157.5 

Steel  tires,  per  lb 3   25  6  50  100.0 

Rolled  wlieels,  each $15   50  $20  50  32.2 

Steel  billets,  per  ton $25  to  $31  $77  to  $79  178  5 

Plates  and  shapes,  per  lb 1   05tol    10c.  4to4.5c.  295.0 

Bar  iron,  Der  lb 1    20  to  1    30c.  3c.  140  0 

Steel  castings,  per  lb 2.  60  to  6.  10c.  5.50to1lc.  89  5 

The  Pennsylvania  Lines  East  in  1916  purchased  about 
$70,000,000  worth  of  materials  and  supplies,  exclusive 
of  fuel  and  equi]unent.  On  the  basis  of  1917  prices  these 
purchases  would  cost  $78,000,000. 

Frequent  changes  in  labor  (30,000  new  men  being 
employed  during  the  year)  have  reduced  the  efficiency 
of  the  labor  above  the  rates  of  pay,  which  have  been 
advanced  to  meet  industrial  competition. 

Tn  1916  the  Pennsylvania  Lines  East  consumed  nearly 
12,000,000  tons  of  bituminous  coal,  which  was  secured 
at  $1.25  per  ton.  This  coal  is  now  selling  for  immediate 
delivery  at  the  mines  at  $5  to  $6.50  per  ton,  and  contracts 
for  the  year  commencing  Apr.  1  are  being  made  at  $3.50 
per  ton.  It  is  expected  that  the  cost  of  fuel  to  the  rail- 
road will  increase  by  some  $8,000,000. 

In  ten  years  the  taxes  have  risen  from  8c.  to  14c.  jjer 
$1  of  net  operating  revenue.  The  increase  in  1916  wa< 
due  to  the  increase  in  the  Federal  income  tax. 
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Spring  Frictions  Will  Hold  Quebec  Span 
Against  Drag  of  Braked  Trains 


By  a.  J.  Meyers* 


*S'FiV0/'<s7*S' — 77/ «  long  suspended  .span  of  Hie 
Quebec  Bridt/e,  67/0  ft,  between  pins,  will  be 
subject  to  a  s'udden  niovenient,  over  the  17-in.  lee- 
ivay  provided,  ivlien  brakes  are  applied  to  a  higli- 
speed  tram  passing  over  it.  In  order  to  restrain 
this  influence  a  traction  brake  is  provided  at  end  of 
cantilever  arms. 

On  account  of  the  unusually  large  span  of  the  Quehec 
Bridge,  1800  ft.  between  main  piers,  an  exceptionally 
large  amount  of  motion  due  to  changes  of  tem])eratur(> 
and  stress-deformation  of  the  truss  members  had  to  ])e 
provided  for. 

The  G40-ft.  suspended  span  is  hung  from  the  ends 
of  the  cantilever  arms  by  a  double  chain  of  eye-bars  at 
each  of  the  four  corners  of  the  sjjan.  The  total  amount 
of  expansion  ])rovided  for  at  each  of  these  points  is  about 
17  in.  In  order  to  prevent  any  sudden  movement  of 
this  span,  due  to  the  application  of  the  brakes  to  a  train 
moving  over  it  at  a  high  rate  of  speed,  it  was  thought 
advisable  to  apply  a  restraining  influence  to  the  maximum 
amount  of  traction  force  that  could  be  applied  at  any 


one  time — amounting  to  a])out  r)00,000  lb.  at  each  of 
the  four  corners. 

To  accomplish  this  result  it  was  necessary  to  design 
an  instrument  Avhich,  while  allowing  the  17  in.  of  mo- 
tion, would  be  able  to  a])ply  a  resisting  force  to  the 
traction  at  any  point  of  this  motion. 

For  this  pur])ose  what  may  be  called  a  laminated  fric- 
tion brake  will  be  used.  This  brake,  as  shown  in  Fig. 
2,  is  made  u])  of  a  series  of  plates  that  slide  between 
each  other  and  are  kept  in  contact  by  a  set  of  car  springs 
under  a  constant  compression.  Every  alternate  plate  is 
fixed  by  a  pin  at  one  end  to  the  horizontal  ])iece  of  chord 
at  the  end  of  the  cantilever  arm  and  has  a  slotted  hole 
at  the  other  end,  to  allow  the  necessary  motion  on  the 
pin,  which  fixes  the  remaining  sliding  plates  to  the  sus- 
pended span.  These  remaining  ])lates  are  slotted  in  a 
similar  manner,  so  as  to  allow  tlu;  same  amount  of  mo- 
tion on  tlie  ])in  connecting  the  first-mentioned  ])lates 
to  the  cantilever  arm. 


♦Chief    Draftsman,    Board    of    Engineers,    Quebec    Bridge, 
Montreal,   P.    Q. 


FTG.    1.     DIAGRAM   OF   QUEBEC   BRIDGE   TO   SHOW 
PC:>SITION  OF  BRAKES 
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FIG.     2.    TRACTION    BRAKE     FOR    SUSPENDED     SPAN     OF  QUEBEC   BRIDGE 
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Mncli    brake    is   (K'si^ncd    for   a    \vorl<iii,u-    resistance,    to  lines  of  rilis  of  the  cantilever-arin   chord;  the  liii(>  hf  is 

he^nn' with,  ol'  :;*.">0,()()()  Ih.      This  force  is  developed  hy  the  the   center   line  of   the   hraUe;   the   lines  <ihr  and    dfli    aiv 

friction  hetween   the    1  I   contact   snrfaces.      I'.etween   each  center   lino  of   the   pins    before   any    load    conies   on    the 

of  the  surfaces  there   mnsl    be  developed  a    frulional    re-  brake;   the  curved    lines  al/c  and   (I'f'h'  nvv  center  linos 

sistanie  of  :3:)(), ()()()   X    Vn   —    IS. ()()()   lb.      If  we  li-ure  of  the  pins  after  the  force  of  2r)(),()()()  lb.   has  been  ap- 

on  a  mininnun   coellieient  dI"   friction   of    \')'/i.   this  will  plied  and  tin-  brake  has  slipped  under  the  action  of  tills 
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require  that  the  ])lates  bo  pressed  to.n'otlior  by  a  forci'  of 
18,000  X  '""/i.  =  130,000  lb.  To  obtain  a  force  of 
this  amount,  four  double  helical  sjH-iiiii's,  eacli  double 
s])rinii-  having-  a  capacity  when  closed  of  iJS.OOO  lb.,  arc 
u.sed  for  each  brake.  The  outer  coil  is  made  up  of  l-j'^ 
in.  square  and  the  inner  coil  of  %  in.  square  steel.  The 
springs  have  a  height,  closed,  of  ()14  ii^-^  «>i<^  <^P(^i^  <>' 
7  in. 

The  middle  sliding  plate  is  detailed  so  that  tlie  amount 
of  frictional  resistance  can  be  ascertained  by  applying  to 
it  a  small  hydra\ilic  jack  with  a  gage.  The  springs  will 
he  compressed  hy  means  of  the  worm  gearing  shown  in  the 
illustrations,  until  this  middle  plate  develops  a  resistance 
to  motion,  as  measured  by  the  gage,  of  36,000  lb.,  since 
the  i)late  has  two  contact  surfaces. 

This  brake  force  of  250,000  lb.  is  constantly  acting 
and  the  brake  in  constant  nu)tion,  due  to  changing  tem- 
perature and  deformation  of  the  trusses  under  moving 
loads.  The  contact  surfaces  will  therefore  M'ear  to  some 
extent,  and  the  springs  will  also  take  a  certain  amount  of 
permanent  set  under  the  constant  compression  acting. 
The  effect  will  be  to  reduce  partly  the  resistance  of  the 
brake,  but  the  amount  of  this  resistance  can  be  tested 
from  time  to  time  by  means  of  the  jack  and  gage  men- 
tioned, and  the  springs  tightened  up  if  necessary  by 
means  of  the  worm  gearing. 

The  total  longitudinal  forces  passing  through  this  joint 
amount  to  726,000  lb.  at  each  corner  of  one  end  of  the 
suspended  span.  "When  it  happens  that  the  wind  and 
traction  forces  act  together,  the  span  will  move  under 
their  influence,  with  each  brake  resisting  to  the  extent 
of  250,000  lb.  until  the  ])in,  connecting  the  suspended 
span  to  the  brake,  comes  to  a  bearing  at  the  end  of  the 
slotted  hole  in  the  chord  of  the  cantilever  arm,  when 
the  greater  part  of  this  726,000  lb.  will  be  transmitted 
directly  through  this  pin  to  the  chords. 

To  determine  the  maxinnim  bending  in  this  pin  was 
an  interesting  problem,  since  it  is  not  known  what  part 
of  the  force  of  T2(),000  lb.  passes  through  the  brake  and 
what  part  goes  directly  through  the  pin  to  the  chords  of 
the  cantilever  arm.  The  solution  of  this  problem  is 
given  herewith: 

In  Fig.  3  the  lines  dd'  and  /(//'  are  center  lines  of  ribs 
from  the  suspended  i?pan:  the  lines  ae  «ndr. 9  are  center 


force  \iiitil  the  j)in  just  touches  at  the  points  e'  and  g'. 
As  the  load  comes  on  the  pin  dfh,  the  pin  bends, 
but  no  sliding  of  the  brake  results  until  this  load  has 
readied  tlie  resisting  ca])acity  of  the  l)rake,  or  250,000 
lb.  The  biake  tlu'ii  slides,  and  the  sliding  continues 
until  tlu  |)in  dfli  comes  to  a  hearing  at  the  points  e'  and 
I/',  when  the  total  force  of  726,000  lb.  is  immediately 
resisted.  No  further  sliding  of  the  l)rake  takes  place, 
as  the  ])iii  now  becomes  continuous  over  three  supports,  a 
negative  reaction  from  the  load  of  726,000  —  250,000  = 
176,000  lb.  resulting  at  the  point  /',  which  reduces  the 
initial  brake  stress  of  250,000  lb.  The  problem  is  to 
find  out  the  amount  of  this  reduction  in  stress. 
In  the  following  analysis  let 

8,  =  Deflection  of  the  pin  abc  imder  1-lb.  load  at  h 

on  a  span  ar  equal  to  38  in. ; 
f^c  =  Elastic  deformation  of  the  l)rake  hf  under  stress 

of  1  11).; 
S„  =  Elastic   deformation   of   ribs   ae   or  eg  of  the 

cantilever  arm  under  stress  of  1  lb. ; 
82  =  Detlection  on  a  length  eg,  equal  to  38  in.  of  the 
pin  dfh  \mder  a  load  of  1  lb.  at  f,  the  pin  hav- 
ing a  span  dli  equal  to  46  in. 
Further,  as  shown  in  Fig.  4,  let  a  load  of  ^  lb.   be 
applied  at  each  of  the  points  d  and  //.     The  pins  deform 
from  the  positions  ahc  and  dfh,  before  applying  this  load, 
to  the  positions  ah'c  and  d'f'h'  after  this  load  is  resisted. 
The  stress  in  the  brake  hf  is  — He  pounds,  and  that  in 
the  cantilever  ribs  ae  or  eg  is  I/2  -|-  ViJ^'^c  pounds. 
Let 

Ac  =  Elastic  deformation  of  the  l)rake  under  stress 

Re  =   'V-^c  inches ; 
A^  =  Deflections  of  the  pin  ahc  under  load  Be  pounds 

=  8,/?(-  inches; 
A  =  Deflection  of  the  point  /'  from  its  unstressed 

position  /; 

A^,  =  Elastic  deformation  of  cantilever  ribs  ae  or  eg 

under  stress   of   1/2    +    V2^'c   pounds    =    S„ 

(I/2   +  1/2/?^)   inches; 

A.,  =  Deflection  of  the  point  g'  from  the  point  /'. 

The   deflection   8.,   is   equal    to   that   resulting   from   a 

loading  as  shown  in  Fig.  5,  plus  a  deflection,  equal  to 

81,  from  a  1-lb.  load  applied  at  th»  center  of  a  span  eg. 
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J^  is  caused  by  a  loading  as  shown  in  Fi<r.  5,  j^ivin;;- 
a  (leflection  of  8._.  —  8,,  minus  the  dollection,  from  a 
loading  as  shown   in    V\<^.  (i.  equal  to  Sj/^c*     Therefore 

J  2    =    82    81    SJic 

l'>om  Fig.  4  it  is  scon  that 

A  =  A,  —  Ao 
and 

A  =  A,^  Ac 
Therefore, 

A,  +  J.   =  A,  -  A, 
or  substitvitin^-  the  values  given  previously, 


<\Rc  +  5cRc  =  '\ 


—  'hRr. 


—  h'KRr. 


'./I 


¥0 


(1) 


i'\    +   ''C  +  ^''0 

The  sectional  area  of  the  cantiUncr  ribs  ac  and  cf/  is 
equal  to  1)4  sq.in.,  and  that  of  the  brake  hf  is  151  sq.in. 
Then 

^  ~  48^/ 
^         ^^'^ 


=  5.35  X  10-8  ifi,^ 
0.55  X  10-8  /,i. 


7 


?„=_:.  0.1)0X10- 


n^. 


where 


/  ==  ^loment  of  inertia; 
/'  =  Length ; 

A  =  Area  of  the  member  consitlcrcd ; 
E  =  Modulus  of  elasticity  of  the  material  29,500,- 

000  lb.  per  sq.in. ; 
IF  =  1  lb. 

"2  "  Jo      KT  ^  ^^'  '^ 

Taking  the  origin  of  coordination  at  0.  M  =  2  -\-  i/2.r. 
Then 

.19" 


(h 


1        r^9 


r  +  hx'-dz 


=  7.05  X  10" 


19" 
0 


(Substituting  tliese  \alues  in  ecpiation    (1), 


Rr   = 


(7.05  —  5.:55  —  0.45)  X  10-8 


0.105  lb. 


(10.7  +  0.55  +  0.45)  X  10-8 
That  is,  if  when  the  pin  dfh  comes  to  a  bearing  at  tlie 
points  e'  and  7'.  a  ^A-lb.  additional  load  is  api)lied  at 
each  of  the  jioints  d  and  li ,  the  reduction  in  the  brake 
load  of  250,000  lb.  amounts  to  0.105  lb.  When  the  full 
additional  load  of  726,000  —  250,000  =  476.000  lb.  is 
applied,  the  reduction  in  the  brake  load  is  476,000  X 
0.105  =  50,000  11).:  and  the  llnal  brake  stress  is  then 
250,000  —  50,000  =  200,000  lb.  compression. 

The  change  in  stress  in  the  brake  from  250,000  lb., 
after  the  pin  has  come  to  a  bearing  at  the  ))oints  e' 
and  (/  and  the  total  force  of  726,000  lb.  is  resisted,  can 
also  be  found  by  using  the  theory  of  the  continuous  beam 
with  yielding  supports.  This  change  in  stress  is  due  to 
the  application  of  the  force  of  72().()()0  —  250.000  lb. 
=  476,000  lb.  The  loads  and  unknown  reactions  for 
this  case  are  as  shown  in  Fig.  S. 

Let  the  iniluencc  calculations  for  7?c  be  first  made  for 
a  1-lb.  load  at  each  of  the  })oints  d  and  /(.     The  for- 


mula (see  "Modern  Framed  Structures,"  by  Johnson 
IJryan  and  Tiirneaure,  Part  Tl,  ])age  19)  for  the  con 
tinuous  beam  with  yielding  supports,  for  this  case,  re 
duces  to  (see  Fig.  9) 

Mel,  +  4 J///,  +  M^l,  =  VlEl  '^''  ~  ^' 


M,  =  M    =  4  iii.-lh. 


V,)Ro 


C^) 


J/y  =  4  +  1!)  —  V.)Ro  =  23 

•>/!o  —  Rc  =  2 

Re  =  MRo  —  1) 
Yielding  of  support  c  or  //  equals 

h,   =  +II0  X  0.90  X  10-8 
Yielding  of  su|)))oi4  /  equals 

//,  =  ~Rc  (0.55  X  10-8  _^  5.;35  ^  IQ-S) 
Substituting  these  values  in  equation    ((i).  jt   l)ecomes 
76  (2  +  23  -  197^,)  =  11X^M.><_1^XJ^0 

X  {Ro  X  0.!»0X  10-8-f  11.8  X  10-8/?^— n. 8  X  10-8) 
from  which  /.'„  =  1.105  lb.;  Re  =  2(1.105  —  1)  = 
0.21  lb.  for  1  lb.  at  each  of  the  points  d  and  //.  He  for 
238,000  lb.  at  eacli  of  the  points  d  and  /<  is  equal  to 
238,000  X  0.21  =  50,000  lb. 

This  50,000  11).  is  the  reduction  in  the  primary  brake 
stress  of  250,000  lb.,  which  takes  place  as  soon  as  the 
total  force  of  ':2(i,000  lb.  is  resisted.  The  final  brake 
stress  is  therefore  250,000  —  50,000  lb.  =  200.000  lb., 
the  same  result  as  obtained  in  the  first  solution. 

W. 

Must  Keep  Dwellings  and  Yards  Clean 
Under  Proposed  Building  Code 

A  state-wide  building  code  for  Pennsylvania,  drawn  u]) 
recently  by  a  commission  originally  appointed  by  Gov- 
ei'iior  Tener,  contains  among  its  radical  provisions  a  clause 
making  it  incumbent  on  everybody  to  keep  his  house  and 
yard  clean.  The  clause  is  written  into  both  the  section 
referring  to  dwellings  built  after  passage  of  the  act 
("hereafter  erected")  and  all  existing  dwellings  ("prior 
erected").     One  of  the  two  clauses  reads; 

a.  It  shaH  be  the  duty  of  each  family  occupying  buildings 
of  clas.s  IIIc  [dwelling  houses]  hereafter  erected  to  keep 
that  portion  of  the  building  or  the  premises  surrounding  the 
V)uilding  occupied  by  them  exclusively  free  from  all  accumu- 
lation  of  dirt,  filth,  garbage  or  other   refuse. 

b.  It  shall  be  the  duty  of  the  owner  to  keep  all  portions 
of  such  buildings,  oi-  of  the  premises  about  such  buildings 
that  are  occupied  or  used  jointly  by  more  tlian  one  family, 
free  from  all  accumulation  of  dirt,  filth,  garbage  or  other 
refuse,  and  it  shall  be  his  duty  further  to  report  violations 
of  this  section  to  the  local  board  of  health  or  State  Depart- 
ment  of  Health. 

c.  Any  person  wlio  sliall  cause  or  permit  any  dii't,  filth, 
garbage  or  otlier  refuse  to  be  cast  into  a  \ard,  shaft,  court 
or  areaway,  in  or  about  any  such  building,  or  who  shall  com- 
mit any  other  nuisance  in  or  about  such  building,  shall  be 
deemed  guilty  of  violating  the  i)Povisions  of  this  section,  and 
shall  be  subject  to  the  penalties  as  heroin  in  tliis  act  provided. 

The  act  contains  fi'e(juen1  ivferences  to  the  State  l)e- 
])artment  of  Tlealth  and  to  local  boards  of  health  and 
requires  among  other  things  ai)pro^al  of  all  plans  for  all 
buildings  and  vaiious  foi-nis  of  permits  to  be  obtained 
from  these  bodies  in  addition  to  those  to  be  obtained  from 
state  or  local  building  authorities.  Adding  to  these  duties 
of  the  boai'ds  of  health  the  supervision  over  the  cleanly 
condition  of  houses  and  yards  is  likely  to  put  an  unprece- 
.dented  burden  of  work  upon  tlieni. 
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Track  Locations  at  Dayton  Complicate 
a  Bridge-Rolling  Job 

l>i"i(l;4;o  roplac(>infiit  liy  iiillin>,f  llic  new  liridji^c  sidcvvisc  (he    uidlli    of    (he    I  I'uss    incmhors    sopnriiicd    afljoiniii;,^ 

into   place   was  so  scrioiislv   coiiiplicatcd    liy    track   condi-  tracks  of  t  he  old  and  new  struct  iircs  to  1 7i  ft.     'I'liend'orc, 

tioiis  ill   ihc  (ase  of  ilic   Dayloii   I'liioii    I'. IT  bridge  that  to  |)eriiiit   ()peratin<,f  after  the   first  move,   the  a|)|)r()a(;h 

tile  work  had  to  l)e  done  in   two  sla.ues — rollin^r  it   half  tracks  had  to  he  spread  4|  ft.     On  account  of  swilclies,  it 

the  distance  (o  put  the  new  track  into  service  and  several  was   inipossihie,   however,  to  shift  tlie  downstream  track 

weeks    later    rollinjf    it    tlu'    rest    of    the    way    into    linal  hy  more  than    IS  in.     The  upstream  pair  of  girders  of 
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FIG.    1.     THE   NEW    DAYTON    UNION    K.U.    BRIDGE   AND   ITS  PIER   AND   SPAN   CONDITIONS 


position.  This  bridge,  crossiiifj  the  (ireat  Miami  liivcr 
at  Dayton.  Ohio,  and  used  hy  several  railways,  was  washed 
out  l)y  the  great  1913  flood,  \vas  restored  in  temporary 
fashion  during  the  busy  weeks  that  followed  and  has 
now  finally  been  replaced  in  lasting  manner  by  a  bridge 
designed  to  l)e  jiroof  against  future  flood  effects  (note 
comparative  foundations  in  Fig.  1.)  The  necessity  of 
maintaining  traffic  and  yet  of  building  the  bridge  on  the 
old  alignment  dictated  the  rolling-in  method.  Attendant 
circumstances  led  to  the  extra  complication  of  the  two- 
stage  move. 

The  old  bridge,  as  restored,  rested  in  part  on  i)ile  piers 
and  cril)s.  On  this  account  it  was  not  i)racticable  to 
roll  both  old  and  new  bridges,  rolling  the  old  one  out  as 
the  new  one  came  in — the  quickest  method  and  one 
involving  no  track  changes.  The  old  bridge  had  to  be 
torn  out  before  the  new  one  could  be  rolled  over.  Yet, 
as  the  Dayton  terminal  yard  begins  at  the  east  end  of 
the  bridge  and  buildings  border  the  railway  pro])erty  at 
the  west  end,  the  running  tracks  could  not  be  deflected 
over  to  reach  both  tracks  of  the  new  bridge  in  its  first, 
or  erection,  position.  One  track  could  be  reached  by  run- 
ning a  spur  track  from  within  the  yard. 

At  first  this  set  of  conditions  appeared  to  mean  single- 
track  operation  for  some  weeks.  However,  the  old  bridge 
being  a  deck-girder  double-track  structure,  in  effect  a 
double  bridge,  the  one-track  half  adjacent  to  tlie  new 
bridge  could  be  torn  out,  leaving  the  other  old  track  in 
service,  and  the  new  bridge  rolled  over  halfway,  so  that 
both  of  the  new  tracks  could  be  put  under  traffic;  then 
the  rest  of  the  old  bridge  removed  and  the  rolling  com- 
pleted. This  proved  to  be  the  logical  procedure  and  was 
adopted. 

ITow  Track  Conditions  Hampered  the  Work 

Conditions  were  not  (piite  as  simple  as  just  indicated. 
Looking  west,  endwise  at  both  l)ridges,  their  relative  posi- 
tions are  sketched  in  the  upper  sketch  of  Fig.  2.  The 
track  spacing  is  13  ft.  on  centers  in  both  bridges,  but 


the  old  bridge  could  be  .moved  outward  3  ft.  before 
reaching  the  limit  of  the  piers.  If  this  were  done,  the 
downstream  track  would  need  only  3  ft.  shift,  and  by 
crowding  the  clearance  somewhat  it  was  possible  to  reduce 
this  amount  to  18  in.,  solving  the  difficulty.  The  extra 
o])eration  of  moving  the  upstream  half  of  the  old  bridge 
was  therefore  of  necessity  used. 

The  set  of  diagrams  in  Fig.  3  shows  the  resulting 
relationships  of  tracks.  In  A  the  new  bridge  is  in  its 
erected  position,  and  both  old  tracks  are  untouched  and 
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RELATION   OF  BRIDGES   TO   TRACK  AT    EAST 
END  OF  CROSSING 


carrying  traffic,  until  traffic  is  shifted  to  the  tracks  indi- 
cated in  B  in  order  to  permit  the  3-ft.  shift  of  the 
u])stream  old  girders,  whereupon  these  latter  again  take 
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traffic  {(')   for  removal  of  tlic  dowiistrcam  girders.     The  weeks.     On  Dec.  27,  the  second  mo'.X'  to  final  position  was 

result  of  the  first  move  f>.  indicates  the  clearances  then  made.     Within  the  following  week  the  spans  were  jacked 

prevailing;  the  remaining  old  track  is  heing  removed,  and  up,  tlie  roller  tracks  removed  and  the  shoes  placed;  after 

then  the  second  or  final  move  is  made,  as  at  F.  clearing  away,  the  contractor  was  off  the  joh  by  Jan.  20, 

The  program  of  operations  indicated  by  these  sketches  1917. 

was  carried  out  successfully,  no  hitch  of  any  sort  occur-  As    the    new    bridge    had    to    carry    trains    while    still 

ring.     Erection  of  tlie  new  bridge  on  its  trestle  sui)i)ort  resting  on   falsework,  it   was  nece.ssary  to  ])rovide  means 
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PIG.    3.    ERECTION    AND    ROLLING    DETAILS 


Roliirjg     Falsework 


was  eom]deted  in  November,  tuning  been  l)egun  abo^it 
June  1,  191().  Only  one  span  could  be  erected  at  a  time, 
as  the  Miami  Conservancy  District  objected  to  placing 
falsework  in  more  than  one  opening.  So  soon  as  one 
span  was  swung,  the  falsework  was  shifted  to  the  next 
span.  Fig.  3  shows  the  erection  falsework  as  well  as 
the  end  supports  or  rolling  falsework. 

When  traffic  could  be  turned  on  one  track  of  the  new 
bridge,  the  upstream  old  track  was  taken  out  of  service 
and  its  girders  were  moved  2  ft.  upstream.  Then  traffic 
was  again  put  on  this  track,  abaiuloning  the  downstream 
old  track,  and  the  latter  was  lifted  out  span  by  span  by  the 
contractor's  derrick  car  (.")()  tons'  ca])acity  at  TjO-ft.  reach) 
operating  in  the  same  track  and  taking  its  load  away 
endwise.  This  left  space  for  moving  the  new  bridge  over. 
This  move  was  made  Dec.  4,  in  about  two  minutes'  actual 
moving  time.  Putting  both  new  tracks  in  service  and 
taking  out  the  rest  of  the  old  liridge  occupied  some  three 


for  distributing  I  lie  reaction  along  the  length  of  the 
end  su])])ort,  siiu'e  the  load  was  too  great  for  con- 
centrating on  a  snuill  number  of  the  falsework  bents. 
'I'his  was  accomplished  by  blocking  at  four  points  under 
each  end  of  each  span,  the  blocking  being  ])laced  in 
such  order  that  two  sets  of  blocking  carried  the  dead-load, 
and  the  other  two  shared  in  carrying  live-load. 

Livi:-Lo.\i)  Bi-0(Ki.\(!  .\xn  Rollkh  Tijack 

The  cud  floor-beam  of  a  span  was  originally  set  on 
two  groups  of  blocking,  approximately  under  the  tracks; 
and  when  the  span  was  swung,  the  entire  dead-load 
reaction  of  the  end  came  on  this  blocking.  Then  two 
other  st'ts  of  blocking  were  inserted  muler  the  truss  ends, 
driven  in  tight  so  as  to  be  in  good  bearing,  but  to  carry 
no  material  part  of  the  dead-load.  Being  directly  under 
the  trusses,  however,  these  outer  Idocks  would  carry 
practically  all  the  live-load. 
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This    <|llil(ll'U|'l('     lilotkiiii;     |>i(i\('(|     ciillirlx     MH  coslill.  lindLic.   'iiTiiiisc  I  lie  lii'id.Llc  ;it    I  lie  ciul   of   its  lll()\c   liatl    to 

No  (lisuriMii.m'iiU'iil  (it  the  liloiks  occinrtMl  duiiii^  iika  iiii:,  roiiic  willi   its  slioc  iiiiclKtr  l)()lts  cxjictlv   in   line  wil.li   Uic 

:illli()U,uli  ciin'rul  wiilcli  Wiis  k('|)l  I'or  niiy  lil'liiij;- oil'.    This  jiiiclior  holts   lliroiiiih   tlu'   |)i(!r  fj;ir(lci's.     Tliis  siiccocdcd 

Mocking-  was  proportioiu'd   I'or  unit   in'cssurcs  of    H>0   Ih.  so  well  Ihat  there  was  not  ^-in.  variation  anywiiere,  and 

per  s(|.in.;  ')0%  hi<ihei'  loading    was  allowed  on  the  plank-  the  anchor  Ixills  conld  he  dropped   rii^ht  into  the  holes. 
\\\iX,  nnilei'  the  roller  tiaeks.  to  h't  some  ernshini::  oeeiir  at 
any  unevenness. 

The  arrangement  of  rolK-r  tracks  was  almost  idi'nlically 
tli(>   same   as   that    used    in    the   same   contractor's  joh   of  When  the  hiid^c  was  in  final  position,  it  was  noeessary 

movin>i'   the   Coshocton    hnd-c   on    the    ranhandle.   as   de-  to    take   out    hotli    the    hlocks   and    the    track   and  .sot  tiie 

serihed  in  I'^in/iiit'criii;/  Xnrs.  July  !.').  till."),  p.  jo.').     The  shoes.     'I'here  was  \cry  little  room  on  the  pior  for  jacking, 

pullin<i:  ri<>-,iiin^-  was  also  the  same.     'I'wo  derrick  cars  set  however.     'I'emporary  holsters  were  made  to  occupy  the, 

on  the  eontor  of  the  middle  span,  one  I'aeinji:  in  either  positions  shown  hy  sketch  in  V\<r.  II.,  and  of  the  construc- 

direction,  handled  four  lines,  one  from  each  abutment  or  tion   shown  alongside.      Setting   these   up   and   wedging 
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FIG.   4.     RIGGING   FOR  ROLLING  THE  THREE-SPAN  DAYTON  UNION  BRIDGE 


pier,  the  line  running  from  a  hitch  to  the  truss  (or  the 
two  adjacent  trusses)  forward  to  a  sheave  at  the  upstream 
end  of  the  pier,  then  hack  to  the  floor  of  the  new  hridge 
and  up  to  a  drum  on  the  hoisting  engine.  Wires  were 
run  from  a  fastening  on  the  pier  to  the  bridge,  and  hy 
extensions  of  metal  sash-cord  over  to  an  indicator  board 
at  the  middle  of  the  bridge,  carrying  here  tension  weights 
and  pointers  on  a  scale  marked  on  the  board,  showed  at 
every  instance  the  precise  amount  of  movement  on  each 
pier  or  abutment.  At  the  point  fixed  for  the  end  of  the 
move,  end  stops  were  fixed  on  the  piers  and  abutments,  the 
bridge  to  be  pulled  up  tight  against  these. 

Special  care  was  exercised  to  take  off  all  the  rope  from 
each  of  the  four  operating  drums  of  the  two  hoists  and 
rewind  so  as  to  liave  equal  wraps  on  each  drum  at 
the  start  of  the  i)ulling.  This  gave  the  same  pulling 
speed  at  all  drums  when  running  at  the  same  speed  and 
thereby  made  it  easier  to  control  the  four  separate  hoist 
drums  so  as  to  keep  the  four  moving  points  exactly 
abreast.  The  pulling  succeeded  so  well  that  at  no  time 
in  either  move  was  the  bridge  as  much  as  an  inch  out 
of  line. 

The  moving  was  just  as  precise  with  respect  to  align- 
ment with  the  direction  of  the  ])ier  girders.  The  new 
bridge  has  longitudinal  distributing  girders  (a  girder 
composed  of  four  plate-girder  ribs  for  the  two  spans  on 
each  pier)  running  lengthwise  of  the  piers.  This  con- 
struction is  adopted  by  the  bridge  engineer  of  the  railroad 
company  as  a  positive  means  for  avoiding  concentration 
of  load  on  the  pier  masonry.  The  contractor  had  to  set 
the  pier  girders  before  the  move;  and  great  care  had  to 
be  taken  to  align  them  exactly  at  right  angles  to  the 


them  in  place,  the  outer  pair  of  blocks  under  the  trusses 
could  be  split  out,  transferring  their  load  to  the  holsters. 
Tlie  rails  of  the  roller  track,  both  upper  and  lower,  were 
spliced  at  points  just  at  the  end  of  the  pair  of  middle 
blocks,  as  sketched.  When  the  load  on  the  outer  blocks 
was  removed,  the  outer  sections  of  rails  and  track  could 
be  unbolted  and  taken  out.  This  left  place  for  sliding 
in  the  shoes  of  the  span.  The  blocking  heights  were 
such  that  the  shoes  slipped  in  with  2  in.  of  vertical 
clearance.  Nothing  remained  to  be  done  but  jack  the 
span,  remove  the  bolsters  and  the  middle  blocking  and 
lower  onto  the  shoes,  after  which  the  remaining  track 
and  roller  sections  could  be  taken  out. 

•There  was  just  room  enough  between  the  shoe  and  the 
middle  track  section  to  permit  placing  jacks.  The  jack- 
ing was  done  simultaneously  for  both  truss  ends  on  a  pier. 

The  local  man  in  charge  of  the  successful  erection 
and  moving  operations  was  H.  S.  Goodloe,  superintendent 
for  the  Seaboard  Construction  Co.,  of  which  S.  P. 
Mitchell  is  president.  The  work  was  done  under  the 
general  direction  of  J.  C.  Bland,  engineer  of  bridges, 
Pennsylvania  Lines  West  of  Pittsburgh. 

The  total  moving  weight  of  the  three  spans  with  their 
loading  was:  Steel  of  the  three  spans,  2427  tons;  floor, 
300  tons;  two  derrick  cars,  180  tons;  total,  2907  tons. 
Tn  accordance  with  the  contractor's  regular  practice  the 
])arts  of  the  moving  rig,  including  the  tackle  multiplica- 
tions, etc.,  were  laid  out  on  the  basis  of  three  to  five 
times  the  figures  obtained  with  roller  friction  at  1%. 
By  this  method  not  only  is  ample  safety  secured,  but 
also  the  speed  of  moving  is  reduced  to  a  proper  con- 
trollable limit. 
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Minneapolis  Has  Specially  Prepared 
Industrial  District 

The  cxporienco  of  Miiiiioai)()Iis.  Minn.,  in  stiniulatin<i- 
the  industrial  development  of  the  city,  by  a  prepared  in- 
dustrial district,  shows  a  way  for  many  municipalities  to 
eliminate  the  existing  unsatisfactory  conditions. 

Many  of  these  cities  nnhesitatino-ly  ofFer  to  desirable  in- 
dustries free  sites,  bonuses,  stock  subscriptions  and  other 
forms  of  financial  aid  as  a  condition  of  their  location, 
while  other  cities  employ  all  the  pressure  they  can  com- 
mand to  secure  an  industry  for  themselves.  This  compe- 
tition has  been  so  severe  that  many  of  the  stronger  con- 
cerns seeking  locations  have  avoided  civic  bodies ;  weaker 
concerns,  on  the  other  hand,  often  deliberately  seek  out 
civic  bodies  in  order  to  secure  every  possible  aid. 

The  Minneapolis  project  was  described  by  L.  H.  Brit- 
tin,  General  IManager  of  the  Minneapolis  Industrial  Dis- 
trict, before  the  annual  convention  of  the  Minnesota  Sur- 
veyors and  Engineers  Society;  the  following  notes  are 
based  on  his  paper. 

The  experience  of  Minneapolis  in  this  field  has  not 
been  different  from  that  of  the  average  city.  About  20 
years  ago,  in  its  race  for  industrial  development  it 
"bought"  some  20  miscellaneous  industrial  concerns 
through  the  donation  of  free  sites,  bonuses  and  stock  sub- 
scriptions. 

Today  only  one  of  tlie  original  20  survives  and  many  of 
the  pioneer  business  men  cherish  among  their  old  papers 
an  assortment  of  stock  certificates  of  these  defunct 
"spoiled  children."  This  practice  of  buying  industries 
e\idently  tends  to  develop  a  type  of  dependent  industry. 

There  are  at  the  present  time  in  the  United  States 
five  so-called  industrial  districts,  two  of  which  have  been 
developed  by  railroad  interests  to  increase  tonnage,  two 
by  real  estate  interests  as  essentially  gainful  undertakings, 
and  one — the  Minneapolis  Industrial  District — for  the 
sole  purpose  of  stimulating  the  industrial  development 
of  the  city.  The  Minneapolis  district  is  therefore  a  pio- 
neer in  this  field. 

A  municipal  industrial  district  must  satisfy  several  re- 
quirements : 

1.  Such  a  district  must  liave  certain  very  definite 
transportation  facilities.  Its  trackage  should  be  part  of 
some  "belt  line"  or  "distributing  and  interchange  termi- 
nals," as  it  enables  its  industries  to  be  served  by  all  rail- 
roads without  paying  a  connecting-line  switching  charge. 

2.  It  should  have  on  its  property  a.  "joint  freight 
station,"  where  the  manufacturer  and  distributor  can 
handle  both  in-bound  a»d  out-bound  less-than-carload 
freight  for  all  lines  and  thus  obviate  the  necessity  of 
draying  these  shipments  to  a  number  of  different  freight 
stations. 

3.  It  should  be  so  planned  in  its  arrangement  of 
streets,  tracks  and  terminals  that  each  industry  can  have 
its  side  track  parallel  to  the  long  axis  of  its  building  in 
order  to  assure  the  maximum  car  cai)acity  in  its  side 
track. 

4.  It  should  be  so  ])lanned  that  the  dcptli  of  the  va- 
rious sites  between  street  and  track  will  accommodate  the 
types  of  industries  which  will  locate  thereon.  An  in- 
dustrial district  may  be  in  one  of  those  cities  occupying 
points  of  natural  economic  advantage  as  distributing 
centers,  having  say  a  minimum  of  50,000  miles  of  track- 
age in   a   territory  in  which  it  has  two  million   people 


within  the  /one  of  s(>cond-day  freight  delivery.  Ninety 
per  cent,  of  the  sites  in  such  a  district  should  be  so  ar- 
ranged as  to  acconiniodate  buildings  80  ft.  wide  with 
side  tracks  parallel  to  Ihe  long  axis  of  their  buildings — 
a  layout,  in  other  words,  that  will  accommodate  branch 
assembling  and  distributing  plants  of  eastern  manu- 
facturers' concerns.  In  those  cities  that  occupy  a  natural 
economic  advantage  as  manufacturing  centers,  at  least 
70^  of  the  sites  should  not  be  less  than  300  ft.  deep 
from  street  to  track  to  accommodate  groups  of  buildings 
of  medium  sized  manufacturing  plants. 

5.  Th(>  ideal  industrial  district  shonhl  have  sub-soil 
conditions  that  afford  excellent  fouiulations  close  to  the 
surface. 

fi.  It  should  be  located  on  a  paved  arterial  street. 
T.  It  shoidd  be  well  served  by  street-car  lines  and 
should  liave  within  a  zone  of  15-min.  walk,  or  15-min. 
combined  walk  and  street-car  ride,  a  sufficient  population 
of  "native  l)orn  of  foreign  parents"  or  "foreign  born"  as 
will  meet  the  requirements  of  its  industries.  For  example, 
— a  large  eastern  concern  that  has  been  estal)lishing  three 
or  four  branch  manufacturing  and  distributing  plants  a 
year  has  found  it  profitable  to  appropriate  for  a  "labor 
survey"  approximately  $10,000  for  every  $300,000  build- 
ing erected. 

8.  The  ideal  industrial  district  should  impose  suffi- 
cient l)uilding  restrictions  permanently  to  safeguard  the 
interests  of  industries  locating  on  the  property. 

The  history  of  the  development  of  an  Ideal  Industrial 
District  for  Minneapolis  may  be  outlined  as  follows :  In 
August,  1914,  the  business  men  of  the  city  incorporated 
under  the  laws  of  the  state  the  ^Minneapolis  Industries 
Association  with  an  authorized  capital  stock  of  $300,000. 
One  hundred  and  fifty-two  of  the  leading  business  men 
subscribed  an  aggregate  of  $272,000. 100,  or  an  average  of 
$1810  each. 

In  October,  1914,  the  Association  purchased,  with  the 
aid  of  a  bond  issue,  200  acres  of  land  located  on  an  unim- 
proved arterial  street  within  two  miles  of  the  heart  of  the 
business  center  of  the  city  and  close  to  the  main  line  of 
the  Minnesota  Transfer  Ry. — the  distributive  and  in- 
terchange terminal  of  all  railroads  entering  ^Minneapolis 
and  St.  Paul.  In  January,  1915,  the  work  of  planning  the 
general  layout  of  this  property  was  started. 

In  Se])tember,  1915,  a  contract  was  negotiated  with  the 
nine  railroads  owning  the  Minnesota  Transfer  Ey.  to  ex- 
tend transfer  trackage  throughout  the  district,  to  erect 
and  o])erate  a  joint  freight  station,  aiul  to  install  a  rail- 
road yard  sufficient  to  meet  the  traffic  requirements  of  the 
property.  In  December,  1915,  the  city  installed  sewer  and 
water  throughout  the  district.  In  July.  1916,  the  city 
paved  the  arterial  thoroughfare  connecting  the  district 
with  the  heart  of  the  business  section.  In  January,  1917. 
the  physical  development  of  the  district  was  completed 
and  five  industries  had  been  located  thereon.  Thus  in 
2|  years  from  the  organization  of  the  corporation  the 
industrial  district  has  become  a  reality,  to  a  point  at  least 
M'here  the  promoters  are  reasonably  certain  of  its  ultimate 
success. 


Typhoid  Kover  in  the  Diiitrict  of  Columbin  for  the  last  five 
years  (each  ondinf?  Juno  30)  were  at  the  foUowins  rates  per 
100,000:  13,  13,  14,  23  and  IS.  these  figures  running  from  latest 
to  earlier.  For  the  19  years  ending  June  30,  1916,  the  average 
annual  tyjihoid  rate  was  40.4.  The  actual  number  of  typhoid 
deaths  in  1915-16  was  47  and  the  average  for  the  19  years 
named  was  127.5. 
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Wooden    truss   span   250-ft.    lonji     Movinji  n  concrete  culvert  on  rollers— Floating   mixing  plant- 
Telpher   used   on   subway  construction— Busy    yard 
crane  25  years  old 


Is  This  the  Longest  Span  Wooden 
Bridge? 

Tlio  iu  (■oni|iiinviiiii'  \ic\\s  show  m  hridi^c  at  Uridiicwalcr, 
h'ockin^haiu  t'ouiily.  \'ir<;iiiia.  about  (i  miles  west  of  Har- 
risonburg. It  was  built  in  IS^T-'iS  by  \\illiain  II.  Grovo. 
a  bridge  carprnlcr,  and   has  recently  l)een   lorn  down  to 


WOODEN   BRIDOE   OE   250-FT.    SPAN   NEAR 
HARRISONBURG,    VA. 

make  way  for  a  modern  steel  structure.  It  has  a  clear 
span  of  250  ft.  and  had  the  re])ntation  locally  of  being  the 
longest  wooden  bridge  in  tlie  world. 

[V- 

Moving  a  C'oncrete  Culvert  Intact 

A  reinforced-concrete  box  culNcrt  (i  x  t  t'l.  in  section 
by  24  ft.  long  and  weighing  70  tons  has  just  been  moved 
a  distance  of  80  rods  in  Shelby  County,  Iowa.  The 
accompanying  view  explains  how  the  box  was  moved.    To 


CONCRETE  CULVERT  JACKED  UP  AND  ON  WAY  TO 
NEW  LOCATION 

lift  it  from  its  former  site,  4  x  8's  16  to  32  ft.  long, 
indicated  at  A,  were  thrust  lengthwise  through  the  barrel. 
To  prevent  the  top  from  lifting  off,  sets  of  timbers  f> 
were  bolted  together  with  long  1-in.  bolts  or  tie-rods  C. 
The  culvert  was  started  from  its  bed  by  twenty-four  20- 
ton  screwjacks  T).  "Rollers  were  slip])ed  under,  and  the 
culvert  was  pulled  along  by  a  capstan  and  horses.  F.  W. 
Sarvis,  County  Engineer,  Harlan,  calls  attention  to  this 
job. 


Improved  Details  of  Floating  Concrete 
Mixing  Plant 

YW   A.   \\.   Kj;  HAM  Kit* 

In  studying  the  const  I'uct  ion  of  the  concrete  mixer 
boat  lor  the  Ohio  River  dam  work,  described  in  J'Jnyi- 
ncrring  Ncirs,  Feb.  1,  1017,  p.  169,  several  details  of  ex- 
isting practice  were  found  to  l)e  at  fault.  In  the  new 
plant,  therefore,  the  designers  made  a  special  effort  to 
improve  these  details  or  to  eliminate  the  faults  found  in 
othei'   plants.      The   simplicity   of   the   new   designs   has 


Side    Elevation   of   Chute 
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PIG.    1.     TILTING   CHUTE   FEEDING    ELEVATOR    BUCKET 

proved  a  big  feature  in  their  su(;cess.  While  they  are  ap- 
plied in  this  case  to  a  floating  mixer  plant,  there  seems  to 
be  no  reason  why  they  cannot  be  used  easily  to  advantage 
on  other  types  of  concreting  plants.  The  details  may  be 
enumerated  as  follows : 

In  tower  mixing  plants  bent  guides  at  the  bottom  of 
the  towers  have  caused  spill  of  concrete  while  the  bucket 
was  being  started  and  therefore  much  valuable  time  was 
lost  due  to  sticking  and  binding  of  the  bucket.  At  the 
same  time  the  discharging  chute  from  mixers  to  buckets 
cau.ses  trouble  by  allowing  concrete  to  pile  up  under  the 
bucket  while  it  is  up  the  tower.     In  the  Wheeling  plant 

*Junior  Engineer.  United  States  Engineer  Department 
Wheeling,  W.  Va. 
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these  (lifliculties  were  eliminated  by  iuakiii<;:  straii;lit 
»j:ui(les  for  the  tower  and  addiii^^  an  automatic  tilting  seo 
tion  to  tlic  end  of  the  disejiarge  chute. 

Details  of  this  section  are  shown   in    Fig.   1.     It  will 
be  noted  that  with  the  addition  of  two  lug  angles  on  the- 
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PIG.  2.    SECTIONALIZED  MIXER  HOPPER 

bucket  the  tilting  chute  is  held  in  its  projjer  open  ])osition 
by  engaging  with  a  roller  on  each  side  of  the  cluite.  As 
the  bucket  goes  up  the  tower  the  tilting  part  of  the  chute 
is  pulled  into  the  closed  position  by  two  counterweights 
attached  to  the  outer  end  of  the  chute  by  means  of  mm  re 
ropes  that  pass  over  to  idler  sheaves.  As  the  bucket  re- 
turns to  the  bottom  of  the  tower  the  lug  angles  again  en- 
gage with  the  rollers  and  pull  the  tilting  chute  into  the 
open  position.  The  tilting  chute  in  its  closed  position, 
while  not  watertight,  is  cement,  grout  or  concrete  tight  as 
providing  storage  capacity  of  aboiit  2  cu.ft.  of  concrete 
that  would  otherwise  mean  either  spill  or  loss  of  time. 
This  enables  the  hoisting  engineer  to  get  a  maximum 
speed  out  of  his  bucket,  as  well  as  to  insure  him  against 
spilling  of  concrete  under  the  bucket  when  it  is  not  at  the 
bottom  of  the  tower.  The  arrangement  may  easily  be 
enlarged  upon  to  provide  storage  for  a  full  mixer  batch. 
In  some  plants  the  slow  discharge  of  the  measuring 
hoppers  into  mixers,  along  with  uncertain  gaging  of 
quantities,  and  much  troid)le  from  cement  dust  in  getting 
the  cement  into  the  batch  have  all  caused  trouble.  In  the 
Wheeli]ig  plant  specially  designed  hoppers  have  been  pro- 
vided to  alleviate  this  trouble.  Details  are  shown  in  Fig. 
3.  It  will  be  noted  that  there  are  three  separate  com- 
partments for  sand,  gravel,  and  cement,  respectively,  the 
sloping  sides  of  all  of  whicli  vary  from  the  xcrtical  to 
about  fi-^:12.  The  arrangement  shown  is  made  to  woi'k 
in  conjunction  with  the  tilting  Smith  mixer,  making  nec- 
essary the  gravity  tilting  chute  under  the  ho])])(>rs.  Tlu; 
sand  and  gra\el  h()])])ers  are  ])r()vid(Ml  in  the  field  with 
marker  lugs  on  the  insid(\  thus  gaging  the  quantities  as 
accurately  as  desired.  Because  of  the  handling  of  the 
cement  in  bags,  the  cement  hopjjcr  here  shown  needs  no 
markers.  However,  such  could  easily  be  placed  where  de- 
sired when  bulk  cement  is  used.  A  light  wooden  parti- 
tion built  at  the  back  of  a  cement  hopper  reduces  the  ce- 
ment dust  trouble  to  the  man  at  the  to])  of  \\w  hopper. 
The  contents  of  all  tliree  hoppers  are  discharged  at  one 
time  by  the  operation  of  a  belt  crank  lever. 


In  some  plants  an  iiuidequate  water  su])])ly,  together 
with  an  uncertain  measurement  of  the  water,  has  caused 
a  poor  grade  of  concrete.  In  the  Wheeling  plant  this  was 
much  improved  by  the  provision  of  a  duplex  service  pump 
working  against  the  safety  relief  valve.  A  quick-opening 
gate  valve  and  u  disk  meter  with  a  dial  were  i)laced  in 
the  water  line  at  a  handy  position,  near  the  measuring 
hoppers.  The  meter  dials  are  graduattnl  from  0  to  100 
gal.,  aiul  have  an  adjustable  pointer  which  can  be  quickly 
set  back  to  0  after  each  discharge  into  the  mixer.  Thus 
the  water  supply  can  be  quickly  gaged  while  the  operator 
may  change  amounts  at  M'ill. 

In  some  plants  there  has  been  loss  of  time  in  changing 
the  inclination  of  boom,  and  there  has  also  been  no  safety 
de\ice  to  prevent  the  fall  of  the  boom  should  the  engineer 
have  trouble  with  his  engine.  In  the  Wheeling  plant 
this  is  eliminated  by  the  addition  of  a  locking  device  lo- 
cated near  the  engine.  The  line  from  the  engine  drum  to 
the  locking  device  nuiy  be  slacked,  thus  relieving  the 
strain  on  the  drum  shaft.  All  that  is  necessary  to  raise 
and  hjwer  the  boom  is  to  start  the  engine. 

Joint  in  Concrete  Oil  Tank 

A  rein  forced-concrete  oil  tank  of  rectangular  shape, 
foi-  the  Charles  City  (las  Co.,  at  Charles  City,  Iowa, 
has  a  metal  cutoff  in  the  joint  between  walls  and  floor. 
The  tank  is  ;55  x  14  ft.  outside,  with  12-in.  walls  and 
crosswall,  forming  two  compartments  12  x  16  ft,  11  ft. 
deep.  Its  ca])acity  is  ;5(), ()()()  gal.  The  bottom  is  a  12-in. 
slal),  with  footings  uiuler  the  side  and  end  walls.  The 
roof  is  an  8-in.  slal).  All  the  steel  reinforcement  consists 
of  sheets  of  triangular-mesh  wire  netting,  two  in  each  wall 
and  one  each  in  the  floor  and  roof.  Each  compartment 
has  a  2-l:-in.  circular  manhole  and  a  2-in.  pipe  flange.  The 
tank  is  entirely  underground;  and  as  it  is  entirely  in 
sandy  soil,  considerable  timbering  was  necessary. 

The  floor  (with  footings)  was  built  flrst,  then  the  walls 
and  partition  and  finallv  the  roof  slab.     In  order  to  make 
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OIL   TANK   OP    REINFORCED    CONCRETE 

a  tight  joint  belween  the  floor  and  the  walls,  the  former 
was  gi'ooNcd  ;  and  while  the  concrete  was  soft,  a  G-in.  sti'iji 
of  galvanized  iron  was  inserted,  about  G2  in.  from  the 
inner  face  of  the  wall  and  about  \  in.  above  the  floor. 
Lai)s  were  made  N  in.  long.  When  everything  was  readv 
to  begin  pouring  the  walls,  the  contact  surface  of  the 
floor  was  well  cleaned  and  washed  with  water  and  the - 
given  a  |-in.  coat  of  thick  cement  grout.  The  new 
concrete  was  placed  at  once  upon  the  grout.  The  wall 
forms  were  of  6-in.  flooring  timber  nailed  to  2  x  G-in. 
studding  spaced  2  ft.  c.  to  c.  The  wire  mesh  for  the 
walls  was  tacked  directly  to  the  sheathing  of  the  forms, 
so  as  to  be  about  1  in.  from  the  surfaces.  The  concrete 
was  a  1:2:3  mix  of  cement,  sand  and  uravcl. 
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Tins  tank  was  hiiilt  liy  William  \\.  I''iu(lili'ii,  of 
Cliai'lcs  ('il\.  Idwa,  who  lia>  t'iinii>lii'tl  llic  iiiroi-inal  inn. 
'J'hc  joint  has  proxcd  ti,iiiif,  and  a  sciond  lank  i,-  to  l)c 
ercflotl  ai'cordiuii-  to   liic  sanu'  xcni'ral    plan. 

Novel  Cahleway   Hoist  and    Trolley 
Used  on  Subway  Excavation 

Tln'  traveling  telpher  .-liowii  in  the  a(  eonipanvinL'  \ie\vs 
juid  sketciu's  lias  heen  usvA  hy  .Mason  tS:,  llan^cr-Mae- 
Artluif  Hros.,  Inc..  contractoi's  for  Sections  I  and  .")  of 
Koutc  8,  Kastcni  Suhway.  1  Ith  St..  Brooklyn.  X.  ^■., 
l)art  of  the  systoiu  of  suhways  now  under  construction  in 
New  York  City.  The  nuuhine  is  the  outcome  of  studies 
into  the  devolopniont  of  ial)l(>\vays  for  removing-  tlie  ex- 
cavated material  fron)  eut-and-covcr  exca\ation  tiiat  had 
to  he  done  without  intei  l\'i'iiiu-  with  tratlie. 

There  were  many  ditlieulties  connected  with  the  use  of 
cableways,  not  the  least  amono-  which  wer(>  the  dillicul- 
ties  of  moving  the  heavy  towers  forward  over  the  cut. 
Tlie  machine  devehiped  resend)h's  a  cabk'way  in  that 
the  bucket  carviapc  nins  ah)iig  under  the  control  of  a 
eableway  hoist,  but  it  differs  in  having  the  carriage  sup- 
])orted  on  a  wood  and  steel  trestle  instead  of  being  sus- 
])ended  from  a  main  cable.  When  the  excavation  for  a 
given  set-up  is  comi)leted,  the  trestle  is  separated  into 
two  lengths  and  ])ulled  ahead  150  ft.  to  the  new  set-u]i  by 
its  own  power.  A  complete  movement  can  be  made  in  half 
a  day,  counting  from  the  time  work  is  knocked  otf  on  the 
old  excavation  to  the  start  of  the  new. 

One  section  of  the  trestle  consists  of  six  spans,  made  up 
of  a  track  of  10-in.  25-lb.  I-beams  oO  ft.  long,  supported 
by  tind)er  bents  and  braced  by  4  x  4  x  ]%-in.  angles  in  the 
vertical  ])lane  and  2^  x  2J  x -]-in.  angles  in  the  hori- 
zontal   plane.      The   timber   bents   consist  of   a    pair   of 


<Sx8-in.  posts,  and  Sx  !0-in.  cross-cap  or  plate  stiU'ened 
by  2  X  8-in.  main  diagonals,  2  \  lO-in.  corner  diagonals  at 
the  top.  and  a  pair  of  2  \  lO-in.  Iiori/ontal  cross-lies  below 
the  mam  diagonals.  I'lach  post  I'csts  on  a  truck  formed  by 
a  |)air  of  S-in.  i;'.'|ll).  channels  supporting  a  double- 
Hanged  wheel,  with  (i|-in.  tread,  placed  2  ft.  on  centers. 
These  trucks  rest  on  ().")-lb.  rails,  sup|)orted  under  the 
point  where  each  post  is  to  icst  hy  12  x  12  timl)er  blocks 
2  ft.  long.  No  other  blocking  is  used  under  the  rails 
(luring  excavation  or  ino\iiig  forwai'(h 

The  .second  .section  of  the  trestle   is  IMi   ft.  long  and 
consists   of    a   three-panel    bin    and    one   short   span    of 
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TRAVELING  TELrHER  USED  IN  BROOKLYN,  N.  Y. 
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BENT  AND  CARRIAGE  DETAILS  OF  TRAVELING 
TELPHER 

trestle.  The  bin  is  formed  by  throwing  across,  between 
the  main  posts  of  the  bents,  pairs  of  8-in.  13.75-lb.  chan- 
nels, with  a  pair  of  8  x  10-in.  stringers  2  ft.  apart  between 
these.  The  floor  of  the  bin  is  of  3  x  8-in.  planks,  in- 
clined' between  the  stringers  and  the  upper  corners  of  the 
bents.  The  middle  of  the  flooring  is  supported  by  8x8- 
in.  knee-braces  running  to  6  x  8-in.  middle  stringers. 
Sliding  bottom  doors  (2x]|-ft.  o])ening)  are  operated 
by  long  pipe  handles.  An  extra  span  of  the  trestle  beyond 
the  bin  supports  the  hoisthouse.  The  outer  supports  for 
this  are  simple  8  x  10-in.  posts,  with  corner  diagonals. 

All  the  posts  of  the  four-panel  bin  section  rest  on 
continuous  pairs  of  8-in.  13.75-lb.  channels  instead  of  on 
the  short  trucks  used  under  the  rest  of  the  trestle.  A 
single  wheel  is  placed  10  in.  off  the  center  of  each  post. 
After  the  set-up  has  been  completed,  following  a  move- 
ment, the  bin  and  hoist  section  of  the  trestle  are  securely 
blocked  up  off  the  wheels  and  rails. 

In  the  hoisthouse  is  a  double-drum  cahleway  hoist 
driven  by  a  50-hp.  850-r.p.m.  three-phase  electric  motor. 
Both  drums  are  24  in.  in  diameter  and  26  in.  long  be- 
tween flanges  and  run  at  400  r.p.m.  The  line  for  tra- 
versing the  carriage  is  continuous,  and  both  ends  come  off 
the  middle  drum,  one  end  going  directly  to  the  carriage 
and  the  other  threading  through  guide  sheaves  on  the 
carriage,  going  over  a  return  sheave  at  the  far  end  of  the 
trestle  and  coming  back   to  tlie  carriage  for   fastening. 
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The  lino  for  liflinoj  tho  buckets  is  sino;lo;  the  free  end 
ixoes  over  <^ui(Ie  and  turning  sheaves  on  the  carriaj^e  and 
around  a  sin^rle-sheavc  hhxk  attaclied  to  the  l)ucket,  bein<r 
(inally  fastened  to  the  I'ar  end  oi'  tlie  irestU'.  Thus  a  two- 
part  line  is  secuied  at  the  bucket.  The;  drum  for  this 
line  has  a  si)ecial  renewable  lonji^-radinR  tlan<je  to  ease  otf 
the  crowding):  of  the  rope  at  the  ends  of  the  drum. 

Tn  usintij  this  niacldne,  the  empty  l^-yd.  bucket  is  run 
out  from  the  I)iii  to  some  point  on  the  excavation  and 
iowei'ed,  wlien  it  is  exchan<>ed  for  a  loaded  bucket,  which 
is  brought  out  from  the  w()rkin<i^  breasts  on  light  trucks 
running  on  temporary  transverse  narrow-gage  tracks. 
This  bucket  is  then  lifted  clear  of  the  trestle  and  carried 
over  the  bin,  where  it  is  dum])ed  by  tilting.  The  average 
]ierformance  of  this  tel])her  is  150  buckets  ])er  working 
day  of  8  hours.  The  maximum  ])erfoi'mance  has  been  2()0 
buckets  01-  -100  yards  of  excavation  brought  to  the  bin. 

The  machines  were  designed  and  assembled  by  Mason 
&  Hanger- .MacArthur  Bros.,  Inc.,  of  which  H.  B.  Hanger 
is  President,  John  J.  Watts,  Secretary  and  Treasurer,  and 
E,  A.  Groves,  Chief  Engineer.  The  hoist  was  made  by 
S.  Elory  Manufacturing  Co.,  Bangor,  Penn.  The  buckets 
were  speciallv  made  for  the  contractors  by  (t.  L.  Stuebner 
&  Co.,  Long  Island  City,  N.  Y. 

W. 

Cantilever  Yard  Crane  of  Historical 
Interest 

A  historical  piece  of  contractors'  equipment,  one  of 
the  old  Brownhoist  cantilever  <'ranes  built  iri  1892  for  the 
Chicago  Drainage  Canal  work,  still  survives  and  is  in 
daily  use,  doing  service  as  yard  crane  in  the  shop  yard  of 
the  Bi'own  Hoisting  Machinery  Co.,  Cleveland.  The 
crane  is  reported  to  be  efficient,  besides  being  historical. 

The  yard  is  rectangular,  about  300  ft.  wide,  and  the 
one  crane  covers  its  full  area,  traveling  on  a  track  through 
(he  middle  of  the  yard.  A  traveling  crane  of  bridge  type 
would  require  a  number  of  runways,  and  as  many  cranes, 
while  this  one  machine  covers  the  entire  area. 


The  crane  has  a  trolley  travel  of  about  .'51:5  ft.,  and  a 
clearance  height  fi'om  ground  to  trolley  Irack  of  about 
-'A)  ft.  Tt  is  carried  by  four  4-wheel  equalized  trucks  run- 
ning on  Iwo  tracks  ;]T  ft.  on  centers.  The  following  note 
on  the  history  of  the  machine  was  furnished  by  the  com- 
])any,  at  our   request: 

At  the  start  of  excavation  on  the  Chicago  Drainage 
Canal  it  was  found  to  be  a  very  difficult  problem  to  get 
the  spoil  from  the  caruil  back  1o  the  spoil  bank.  Several 
methods  were  tried  but  they  all  pi'oved  to  be  very  ex- 
])cnsive.  Finally  several  of  the  contractors  came  to  our 
company  with  the  prol)lem,  with  the  result  that  the 
Brownhoist  Cantilcvci-  Crane  was  designed  and  built,  the 
iirst  of  its  typ(>  in  the  world.  There  were  twelve  of  theiii 
Imilt  during  the  years  of  1892  and  1893,  and  all  were 
])lace(l  on  this  one  job  with  very  satisfactory  results.  This 
is  ])utting  it  mildly.  i;ecau.se  the  crane  ])rove(l  to  be  a 
huge  success  in  hoisting  the  excavating  material  and  tak- 
ing it  back  to  the  s])()il  bank.  The  inaterial  was  handled 
in  3^-ton  rock  buckets  and  the  crane  and  trolley  were  de- 
signed for  five-ton  load,  The.se  cranes  were  like  the  one 
shown  in  the  illustration  with  the  exception  that  the 
cantilever  was  inclined  2f  in.  per  foot  to  the  horizontal. 
Th(>y  had  a  ti'olley  travel  of  .34.3  ft.  They  wei-e  steam 
o])erated. 

After  c()in])lction  of  tliis  work  the  cranes  were  retui'iied 
to  the  factory  and  most  of  then)  were  sold  to  iion  and 
steel  companies  throughout  tlie  country.  In  nearly  every 
case  the  cantilever  was  placed  in  horizontal  jwsition. 
Some  of  the  craiu's  were  refitted  for  electric  operation, 
but  generally  s])eaking  they  are  being  used  today  the  .same 
as  they  weiv  on  the  canal  twenty-five  years  ago.  One  of 
the  cranes  has  been  used  for  several  years  on  the  Panama 
Canal  and  is  still  being  u.sed  at  Cristobal.  Two  of  them 
were  shipped  to  foi'eign  countries,  one  going  to  Belgium 
and  one  to  Cermany.  One  of  them  has  been  used  in  the 
construction  of  the  Xcw  York  State  Barge  Canal  and 
one  is  being  u.sed  in  our  storage  yard  as  shown  in  the 
])ictuie.  It  handles  sheets,  bars  and  all  shapes  from  the 
yard  to  the  shop. 


CANTILEVER  CRANE  USED  IN  M.'^TERIAL  YAIiD 
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FINE  AGO  F^  EG  ATE 


^ItM'liiiiiU'iil  IlltcliiiiK'  ^'«t  AI>vii>M  <'li«>n|M>Nt — As  ivn  cxiimplf 
tliat  (litcliiim  iiKnliiiics  arc  not  univiTNiilly  ff-oiiomlcal,  tlu" 
l)iK'  traction  (litcli.-r  shown  In  tlU'  view  was  icccntlx  alian 
(loned  by  Its  owntrs  alter  trial  on  the  Oudaliy  ranch  in  Ini- 
porial  Valley,  (.'alll'ornla.  Tin-  reasons  ylvcn  arc  lluil  the  fuel 
and  labor  costs  were  too  hlRb  and  that  the  machine  was 
adapted  only  for  land  of  unlforni  slope  or  whore  the  canal 
line  would  follow  approximately  the  same  urade  as  the  H'ound 
Hurface.     The   machine   was   unable   to   make   cuts  and    fills   of 


ABANDONED  TRACTION  DITCHER   IN   IMPERIAL  VALLEY 

varying  depths,  and  of  course  it  could  make  only  one  size 
ditch  without  a  complete,  change  of  blades.  The  ditch  which 
this  machine  was  to  cut  was  3  ft.  deep.  .3  ft.  3  in.  on  the 
bottom  and  10  ft.  across  the  top.  It  was  operated  by  two 
25-hp.  gasoline  enKines.  It  is  reported  that  these  ditchers 
have  been  used  at  Valerie,  Mont.,  but  in  the  Imperial  Valley 
mules  and  fresno  scrapers  have  been  found  better  adapted  to 
local  conditions. 

A  Horse  I^notvslior  foi'  use  on  the  soft  roads  of  the  Sierra 
Mountains  of  California  is  shown  in  detail  in  the  sketch.  It 
consists  of  a  plate  of  sheet  iron  Vs  in.  thick  and  9  in.  square, 
with  rounded  corners.  This  plate  has  two  1%-in.  rectangular 
slots  cut  through  it  1 '/i  in.  apart,  which  are  for  the  heel  calks 
to  fit  in  and  are  made  long  in  order  to  accommodate  horse- 
shoes of  different  sizes.  The  shoe  is  held  firmly  by  a  clamp 
attached  to  the  plate  on  each  side  by  eye-bolts.  Beneath  the 
plate  are  two  thicknesses  of  five-ply  rubber  belting  11  in. 
square,  with  rounded  corners,  and  underneath  the  belting  is  a 
large  horseshoe  9  in.  long.  Plate,  belting  and  horseshoe  are 
firmly    bolted    together    by    '4 -in.    bolts   and    by    the    eye-bolts. 


'Rubber  Belting 


DETAILS   OF    THE    CALIFORNIA    HORSE    SNOWSHOE 

The  clamps  are  forged  out  of  \\-\\\.  flat  iron  and  conform  to  the 
shape  of  the  hoof.  The  swivel  boll  fastening  the  straps  to- 
gether is  S  in.  in  diameter  by  4  in.  long,  with  a  conical  end 
to  fit  in  the  bearing  hole.     S.   H.   Brockunier,   of  Nevada   City, 


('allC,  who  descrlbcH  this  shoe  in  "I'lriK  ineerlng  and  Mining 
Joui'nal."  slates  that  the  snowfall  In  the  Slirras  is  usually 
iiulte  heavy,  Itut  that  the  temperature  Is  comi)arati vely  high, 
resulting  In  soft  moist  snow  very  dllllcult  to  travel  over.  A 
horse  of  steady  nerve  will  learn  In  half  an  hour  how  to  travel 
on  snowshoes.  A  pair  of  horses,  either  In  span  or  tandem, 
wearing  snowshoes  can  cover  4  or  5  miles  per  hour  with  r)0») 
to   1000   lb.   of   freight. 

\  Soln'iiip  'I'o  Avolil  <iirii<l<>-('roHHlnK  AoolUentM  is  proposed 
by  U.  <!.  McIMullen.  a  civil  engineer  of  I'ortland,  Ore.  As 
Illustrated  by  the  accompanying  sketch,  this  scheme  consists 
of  placing  obstructions  In  the  roadway  in  such  a  manner  as 
to  compel  the  motor-car  driver  to  slow  down  and  to  face  both 
up  and  down  the  railway  track  before;  he  crosses  the  rails. 
With  this  construction  at  a  grade  crossing,  one  approaching 
apparently  sees  thi!  road  fentred  aci'oss,  but  upon  closer'  view 
discoveis    the    way    around    and    proceeds   at   necessarily   slow 


GRADE-CROSSING    MAZE    DESIGNED    TO    LESSEN 
DANGER  OF  ACCIDENTS 

speed  on  account  of  the  reverse  curves.  It  is  advocated  that 
all  wooden  fences  at  the  crossing  be  white  and  tliat  where 
stone  fences  are  used  a  liberal  amount  of  whitewash  or  white 
cement  be  applied.  The  fences  should  lap  on  the  line  of  sight 
approaching,  and  tlie  usual  railroad  crossarms  should  be  one 
of  the  center  posts,  to  bring  it  into  more  prominence. 

Cast-iron  Forms  for  Column  Bases  have  been  adopted  on 
track-elevation  work  being  done  by  the  Chicago,  Burlington 
&  Quincy  R.R.  The  subways  involve  the  construction  of  rows 
of  columns  for  the  intermediate  bents.  The  shafts  of  the  col- 
umns are  rectangular  in  section,  with  chamfered  edges,  and 
are  made  easily  in  wooden  forms.  But  for  the  molded  bases 
cast-iron    forms   are    employed,    thus    simplifying    the   difficult 
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CAST-IRON    FORM    FOR    COLUMN    BASES 


part  of  the  formwork  and  giving  a  smooth,  even  surface  to 
the  concrete.  The  forms,  put  together  with  bolts,  were 
designed  under  the  direction  of  G.  A.  Haggander,  Bridge 
Engineer,  and  are  made  at  the  company's  shops. 
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Not  a  Terminal,  But  a  Junction  Point 

The  prosont  issuo  of  Eiuilnecriufj  NcirR  is  tlio  hist  which 
will  appear  under  that  name — n  name  wliieli  has  heen 
truly  a  household  word  to  the  engineers  in  America  for 
more  than  a  generation.  It  is  ia  no  sense,  however,  to  he 
considered  as  marking  tlie  termination  of  this  journal's 
life.  The  new  journal  that  will  l)e  issued  henceforth  as 
its  successor.  Engineering  News-Herorfl,  will  he  a  con- 
tinuation of  Engineering  News  and  of  the  Engineering 
Record  as  well,  preserving  all  the  policies  and  traditions 
and  experience  that  have  made  the  two  journals  a  power 
for  progress  in  the  broad  field  of  civil  engineering. 

As  a  matter  of  convenience  in  reference,  Vol.  77  of 
Engineering  News  terminates  with  this  issue,  and  an  in- 
dex to  the  numbers  issued  since  Jan.  1  accompanies  this 
number.  The  first  issue  of  Engineering  Neivs-Rerord,  to 
appear  on  Apr.  5,  will  be  Vol.  78,  No.  1.  This  volume 
will  be  terminated  with  the  issue  of  June  28,  and  there- 
after the  volumes  will  extend  over  six  months'  periods, 
as  has  been  customary  hitherto  on  the  separate  journals. 

The  trainload  of  passengers  that  has  been  carried  for- 
ward on  the  Engineering  News  line  will  next  week  be 
united  with  the  other  trainload  that  has  traveled  on  the 
Engineering  Record  line,  and  the  journey  is  to  be  con- 
tinued, with  motive  power  and  equipment  adequate  for 
the  greater  load  and  for  the  new  country  that  is  to  be 
traversed. 


Public  Control  of  Railway  Terminals 

For  many  months  the  plan  of  the  Xew  York  Central 
to  rebuild  at  great  expense  its  freight  line  along  the 
Hudson  Eiver  has  been  the  subject  of  most  active  con- 
troversy in  New  York  City.  To  briefly  state  the  case 
for  the  benefit  of  those  unfamiliar  with  local  condition'^, 
the  freight  entrance  of  the  New  York  Central  lines  to 
Xew  York  City  is  over  a  double-track  railway,  which 
leaves  the  main  line  at  Spuyten  Duyvil,  at  the  northern 
end  of  Manhattan  Island,  follows  along  the  shore  of  the 
Hudson  River  at  the  foot  of  Riverside  Park,  and  con- 
nects with  an  extensive  freight  yard  at  60th  St.  From 
this  yard  trains  are  moved  to  terminal  yards  farther 
downtown  along  tracks  laid  in  10th  and  11th  Aves. 

These  lines  have  for  years  been  inadequate  for  the 
volume  of  traffic  which  they  have  to  handle,  and  public 
protest  against  the  operation  of  trains  through  the  city 
streets  has  long  been  active.  For  many  months  a  contract 
has  been  pending  l)ctween  the  New  York  Central  com- 
pany and  the  city  authorities,  represented  by  the  Board 
of  Estimate  and  A])p()rtionment,  whereby  the  company 
proposes  to  spend  from  $50,000,000  to  $!()(). ooo.OOO  in 
elevating  its  tracks,  introducing  electric  motive  ])ower. 
enlarging  its  yards,  and  covering  its  tracks  along  park 
property  so  that  they  will  not  be  an  objectionable  feature. 

There  is  no  doubt  whatever  that  the  ])roposed  im- 
provement as  an  extension  to  the  fi'cight-handling  facil 


business  interests,  such  as  the  Merchants  A.ssociation, 
have  heen  active  in  support  of  the  project.  From  the 
first,  however,  there  has  l)een  evident  a  very  large  amouni 
of  public  opposition.  A  large  part  of  this  opposition 
is  influenced  by  the  idea  that  the  work  proposed  would 
be  a  serious  injury  to  New  York's  famous  Riverside  Park, 
both  during  construction  and  after  com])letion.  There 
is,  however,  a  more  important  opposition,  which  is  based 
on  the  und(>rlying  idea  that  a  great  city  should  control 
the  terminals  of  both  rail  and  water  transportation  lines 
on  which  its  commerce  dej)ends.  Tn  the  public  agitation 
going  on  in  a  doj^en  American  cities  at  the  present  time 
over  proposed  expansion  of  railway  terminals,  this  is  the 
idea  which  finds  greater  and  greater  prominence. 

Public  opposition  to  the  Xew  York  Central  plan  was 
effectively  voiced  last  week  in  a  report  made  by  the 
Public  Service  Commission  at  the  refpicst  of  Ciovernor 
Whitman,  in  which  the  pending  contract  is  strongly  op- 
posed. The  chief  ground  of  the  opposition  is  that  the 
contract  gives  to  the  New  York  Central  not  merely  a 
franchise,  either  for  a  limited  period  or  for  peri)etuity. 
with  opportunity  to  readjust  its  conditions  at  certain 
l^eriods,  Init  absolute  ownership  rights  to  its  line  through 
the  city  streets  and  its  connecting  terminals. 

It  is  quite  within  the  jiossibilities  that  it  may  at  some 
future  time  be  greatly  for  the  city's  interest  that  the 
elevated  freight  line,  which  the  New  York  Central  Ry. 
proposes  to  build,  should  be  made  available  also  for  the 
cars  and  trains  of  other  competing  companies.  There 
is  obviously  no  room  in  the  limited  space  on  Manhattan 
Island  to  permit  the  construction  of  other  competing 
railway  lines  there.  Hence  if  this  line  of  the  New  York 
Central  Ry.  is  constructed,  it  is  believed  by  many  that  it 
should  be  open  to  the  use  of  all  railways  who  can  at  any 
later  date  find  means  of  access  to  it,  as  might  be  possible 
should  a  bridge  be  constructed  across  the  Hudson. 

The  attitude  of  the  Public  Service  Commission  may 
well  be  judged  by  the  following  excerpt  from  its  report: 

There  is  involved  the  public  poUcy  of  the  state  that  the 
present  and  future  intere.sts  of  the  state  and  city,  of  the 
general  public  and  of  shipping  and  mercantile  interests  shall 
be  adequately  protected.  In  prantins-  the  rigrht  to  use 
public  streets  and  places,  the  duty  devolves  upon  the  muni- 
cipality to  protect  public  rights.  This  has  usually  been 
accomplished  by  the  grant  of  franchises  for  limited  periods, 
or  else  in  perpetuity,  with  periodic  readjustment  of  com- 
pensation, to  give  the  opportunity  at  stated  periods  to  re- 
value such  public  grants.  Such  franchises  in  modern  form 
have  contained  other  numerous  provisions  for  public  pro- 
tection. A  fine  type  of  these  grants  are  those  granted  for 
the  Pennsylvania  improvement  in  and  through  New  York 
City. 

Since  the  report  of  the  Public  Service  Commission 
was  issued,  it  has  been  announced  that  radical  changes 
and  alterations  would  be  made  in  the  contract  between 
the  city  and  the  company  before  its  final  execution. 
It  is  probal)le.  however,  that  the  entire  plan  will  be 
shelved  for  the  i)resent.  Creat  as  is  New  York  City's 
need  for  an  improvement  of  the  freight  terminal  facilities 
on  Manhattan  Island.  thos(>  who  have  given  most  study 


ities  of  the  city  is  urgently  needed.     Various  prominent      to  the  subject  are  agreed  that  no  ^D-iecemeiil  development 
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or  (l('V('l()|im('iit   iiiiidc  111  tlic  iiitcrcsl   nf  ;i  siiiylc  ciirpoi'ii 
lion  ciiii  I'lilly  serve  llie  iieeils  of  the  city. 

It  seoins  likely  tluit  ii  new  lunvemeiit  tc  hiive  m  l)rnn(l 
study  of  traiisportiitioii  riieiliti(>s  for  the  entire  port  ol' 
Xow  York  uiidiM'tiikeii  l)y  n  eoininission  represciitiiiii  hoth 
Xow  York  iind  New  .Jersey  may  h(>  one  factor  in  hrin^^niiL' 
ahout  a  dei.i  ■  in  New  ^'ork  Central's  phms  until  the 
result  of  that  study  can  he  known.  The  railway  eoin])any 
will  hardly  ohjeet  to  a  eerlain  amount  of  delay,  as  it 
would  in  any  event  Iiai'(|]y  wish  to  push  woi-k  on  so 
extensive  an  enterprise  until  prict^s  of  lal»or  and  material 
return  to  somewhere  near  a  normal  fijfu re. 

Saving  Engineers  Labor 

Every  reader  of  Eiu/ineerinf/  Xeirs  will  he  interested  in 
the  announeement  that  work  is  already  under  way  on  a 
Cleneral  Tnd(>\  for  the  volumes  of  En(/i)ief'riii(/  News 
from  Jan.  1.  1010,  u])  to  the  present  issue,  a  ])eriod  of 
.seven  years  and  thnn'  months.  At  no  previous  period 
in  the  history  of  Enijinporing  Neics  has  sueh  a  ]ar<j:e 
amount  of  ]iermanently  valuahle  matter  heen  published 
as  in  the  past  seven  years.  Wlien  one  endeavors  to  look 
up  the  information  which  has  heen  published  in  that  time 
on  a  triven  suhjcnt.  lie  has  to  seareh  throuuli  the  separate 
indexes  for  each  of  these  fourteen  vohimes.  As  it  is  often 
neeessary  to  seareh  under  three  or  four  different  liead- 
ings  Ml  an  index  to  find  all  the  material  that  has  been 
publi-hed  on  a  irivon  subject,  it  may  happen  that  a  seareh 
will  require  lookinjj  in  fifty  or  more  places  in  the  separate 
volume  indexes.  When  the  searcher  has  at  hand  a  Gen- 
eral Index  to  all  these  volumes,  the  task  that  would  re- 
quire hours  can  be  accomplished  in  a  few  minutes. 

By  way  of  illustration,  suppose  an  engineer  desires  to 
look  up  certain  information  relatino-  to  piles  and  piledriv- 
ing  contained  in  the  volumes  of  Eiif/ineerinf/  TW?/',?  from 
1905  to  1909.  By  referring  to  the  General  Index  to 
these  volumes,  which  was  published  in  1910,  he  will  find 
under  the  headings  "piledrivers"  and  "piledriving"  refer- 
ences to  a  score  of  articles  and  under  the  heading  "piles" 
references  to  some  eighty  or  more  articles.  It  is  an  easy 
matter  to  look  over  these  references  and  then  turn  to  the 
articles  bearing  on  the  class  of  Avork  in  which  he  is  par- 
ticularly interested. 

With  this  book  index  at  hand,  a  file  of  bound  volumes 
of  Engineering  Neivs  becomes  a  veritable  encyclopedia 
of  current  engineering  practice.  It  is  in  fact  superior  to 
any  encyclopedia,  since  it  is  more  up  to  date  and  is  made 
up  largely  of  contributions  from  acknowledged  leaders 
of  the  profession. 

As  the  older  readers  of  Engineering  News  are  aware, 
the  earlier  volumes  of  Engineering  Neivs  were  covered 
by  General  Indexes  published  years  ago.  The  first  of 
these  books  covered  the  ten-year  period  from  1890  to  1899 
inclusive;  and  the  later  books  covered  the  five-year  pe- 
riods from  1900  to  1904  and  1905  to  1909."  Those 
who  have  used  these  earlier  General  Index  volumes  will 
fully  appreciate  the  great  value  to  the  profession  of  the 
new  volume  covering  the  years  from  1910  to  the  present 
time.  It  is  expected  to  have  the  new  volume  completed 
and  ready  for  distribution  before  the  close  of  the  pres- 
ent year. 

It  may  be  here  stated  also  that  it  is  the  present  inten- 
tion, at  the  end  of  a  suitable  period,  to  make  tlie  volumes 
of  the  new  Engineering  News-Record  similarly  available 


foi-  coincnient  reference  hy  the  puhlication  of  a  (jen- 
eral  Index.  Subserihers.  therefore,  will  have  a  strong 
inceiilixc  to  ])reserve  mid  hind  these  volumes  for  future 
reference. 

We  are  of  course  aware  that  many  read(!rs  feel  unahh; 
to  keep  and  file  their  volumes  on  account  of  the  dilli- 
ciilty  of  cairyiii'.:  them  ahout  from  place  to  ])lace  when 
they  change  location,  as  most  young  engineers  are  a])t  to 
do  frecjuently.  To  meet  the  needs  of  this  class  of  engi- 
iieeis  there  should  be  a  file  of  bound  volumes  of  this 
joui'iial  available  for  ready  reference  in  every  public 
lihrary. 

Many  public  libraries  already  possess  such  files.  A\nierc 
libraries  do  not  have  them,  it  is  only  because  the  librarian 
in  charge  does  not  understand  the  importance  and  value 
of  the  service  that  a  library  may  render  in  this  way  to 
engineers  and   to  the  public. 

It  is  not  only  the  young  engineer  who  cannot  carry  a 
file  of  bound  volumes  about  with  him  who  will  benefit 
from  such  library  files.  It  not  infrequently  happens  that 
a  consulting  engineer  may  be  distant  from  his  office  and 
desire  to  look  up  some  matter  of  engineering  practice. 
It  may  be  a  matter  of  great  importance  to  him  to  be  able 
to  go  to  a  public  library  and  refer  to  a  file  of  bound 
volumes  of  Engineering  News  to  hunt  up  certain  in- 
formation. 

TJeaders  of  Engineering  Neivs  can  render  a  real  service 
to  their  profession  by  urging  upon  those  in  charge  of 
public  libraries  in  their  locality  the  importance  of  obtain- 
ing and  keeping  available  for  reference  the  back  vol- 
umes of  this  journal  and  a  complete  file  of  the  new  En- 
gineering News-Record. 

^: 

Vanishing  Typhoid,  with  a  Bit  of 
Editorial  Retrospection 

Gratifying  evidence  of  the  progress  of  applied  sanitary 
science  and  improved  public-health  administration  is 
afforded  by  the  rapid  decline  of  typhoid  fever  in  the 
United  States  and  Canada.  In  years  now  happily  long 
gone,  it  was  stated  again  and  again  in  these  columns 
that  as  a  general  proposition  a  city  with  a  typhoid  death 
rate  of  20  or  more  per  100,000  population  was  evidently 
suffering  from  a  polluted  water-supply. 

Doubtless  that  was  largely  true,  but  later  advances  in 
the  knowledge  of  typhoid  warrant  the  conclusion  that 
public  water-supplies  then  got  more  than  their  due  share 
of  the  blame  for  typhoid  fever.  However  that  may  have 
been,  typhoid  began  to  decrease  wnth  the  substitution  of 
naturally  purer  or  artificially  purified  sources  of  water- 
supply  for  grossly  polluted  ones.  It  decreased  still  more 
when  health  boards  began  to  get  effective  sanitary  control 
of  milk  supplies  and  of  other  foods  subject  to  pollution 
by  typhoid  discharges. 

Hypochlorite  treatment  and  later  liquid  chlorine,  com- 
bined with  the  growing  (though  as  yet  generally  in- 
adequate) state  and  local  sanitary  control  of  water  sup- 
plies, have  gone  far  toward  eliminating  the  typhoid 
germ  from  drinking  v\^ater.  \A'ith  the  heavy  decline  in 
typhoid  cases  through  water-supply  and  other  sanitary 
improvements,  better  health  administration,  better  med- 
ical treatment  and  more  and  better  trained  nursing  there 
are  of  course  fewer  typhoid  germs  set  loose  to  pollute 
water,  milk  and  other  foods,  for  hand-to-mouth  infection. 
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New  York  City  in  191G,  to  cite  the  record  of  a  single 
city,  had  an  annual  typhoid  death  rate  of  oidy  4  per 
100, 000.  This  was  a  decline  from  a  rate  of  12  no  further 
back  than  1910  and  1911,  and  from  G  in  both  1914 
and  1915.  In  typhoid  deathn  the  decline  was  from  558 
in  1910  to  215  in  191(5  and  in  eases  from  3582  to  1617. 
If  the  comparison  were  to  be  carried  further  back,  it 
would  of  course  be  even  more  notable. 

In  this,  its  last  issue  under  the  present  title,  perhaps 
Engineering  Neirs  may  be  excused  for  saying  that  it 
feels  it  has  had  some  part  in  bringing  the  typhoid  scourge 
well  down  toward  the  vanishing  i)oint.  Twenty-five  years 
ago  (A])r.  21,  1892)  there  Avas  published  in  Engineering 
News  an  epoch-making  paper  entitled  "Typhoid  Fever 
in  Chicago,"  by  Prof,  William  T.  Sedgwick  and  Allen 
Hazen.  The  paper  had  been  read  at  Boston,  on  the 
previous  Jan.  22,  before  the  American  Statistical  Asso- 
ciation. It  was  a  veritable  "Lochiel's  Warning"  to 
Ghicago  and  the  world  against  the  typhoid  danger  from 
the  Chicago  water-su})ply,  incident  to  the  approaching 
World's  Fair  at  Chicago  in  1893.  That  the  warning  was 
needed  no  one  now  will  deny  in  view  of  the  fact  that 
the  typhoid  fever  death  rate  for  Chicago  was  166  per 
100,000  in  1891  and  during  the  previous  ten  years  had 
ranged  from  47  to  105. 

There  had  been,  if  not  an  attempt  to  siappress  the 
paper  just  mentioned,  no  effort  to  give  it  the  widespread 
publicity  it  deserved.  A  junior  member  of  the  editorial 
staff  of  Engineering  News,  backed  by  the  late  A.  M. 
Wellington,  then  in  the  prime  of  his  brilliant  editorial 
career,  went  to  Boston,  met  Professor  Sedgwick  for  the 
first  time,  received  in  a  never-to-be-forgotten  hour  his 
first  real  knowledge  of  the  scientific  relation  between 
water-supply  and  typhoid  fever,  secured  the  paper  on 
"Typhoid  in  Chicago,"  with  permission  to  publish  it, 
and  hastened  back  to  New  York  and  made  it  ready  for 
Engineering  News  of  Apr.  21,  1892.  The  paper,  as 
might  be  expected  from  its  authorship,  was  a  masterly 
array   of   facts   and    coiu-lusions.      By   means   of   tables. 


diagrams  and  text  forceful  coin])arison  was  made  of  ty- 
phoid cases  and  deaths  in  Chicago,  New  York,  Phila- 
del])hia,  Boston  and  various  foreign  cities.  By  these 
means  and  by  tellijig  extracts  from  official  reports, 
Chicago's  long-recognized  need  for  relief  from  a  typhoid- 
infected  water-supply  was  shown  beyond  dispute. 

The  ])ublication  of  this  pajjer  had  a  profound  and 
widespi'ead  effect,  in  Chicago  and  throughout  the  United 
States.  From  that  date  to  ibis  Engineering  News  has 
spared  neither  pains  nor  space  in  collecting,  presenting 
and  interpreting  data  showing  the  connection  between 
polluted  water  and  ty])hoid  and  how  the  danger  (;an  be 
overcome  by  legislation,  improved  sanitai'y  administra- 
tion, and  particularly  by  the  installalion  and  efficient 
operation  of  water-purification  i)lants.  This  is  of  course 
only  a  small  part  of  its  fight  against  sanitary  and  other 
evils  in  the  domain  of  engineering.  The  whole  program 
will  be  continued  onward  from  Apr.  5  next  in  Engineer- 
ing News- Record. 

A  New  Departure  in  Advertising 

The  fact  that  the  business  as])ect  of  the  advertising 
pages  of  a  modern  technical  journal  is  not  allowed  to 
exert  an  influence  on  editorial  effort,  does  not  preclude 
the  editors  taking  a  keen  interest  in  what  is  advertised 
and  how.  And  when  is  seen  as  novel  and  useful  a  de- 
parture as  is  found  in  this  issue  of  Engineering  News 
comment  here  is  proper  and  natural. 

Cooperation  in  advertising  has  been  considered  by 
many  minds,  and  schemes  more  or  less  resembling  the 
Buffalo  Power  Station  group  of  pages  have  been  proposed. 
But  it  has  remained  for  Mr.  Barrett  Smith  to  coordinate 
and  unite  the  publicity  efforts  of  many  who  contributed 
to  the  successful  completion  of  this  great  steam  plant. 
The  reader's  interest  in  each  ])age  is  greater,  because  of 
its  association  in  the  group,  than  the  same  space  and 
display  promiscuously  inserted.  The  extension  of  the 
scheme  is  inevital)le. 


Notice  to  Subscribers 

The  consolidated  Engineering  News-Record  will  be  sent  to  all  sub- 
scribers of  both  Engineering  News  and  Engineering  Record  for  the 
full  unexpired  terms  of  their  present  subscriptions.  Subscribers  to  both 
papers  will  receive  Engineering  News-Record  for  the  combined  unex- 
pired terms  of  subscriptions  to  both  papers. 

For  instance,  if  you  have  five  months  due  you  on  Engineering  News 
and  six  months  due  you  on  Engineering  Record,  you  will  receive  the 
Engineering  News-Record  for  eleven  months  before  a  renewal  is 
necessary. 
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Letters  to  the  Editor 
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Water  Rij^hts  and  C'ommon  Law 

sir — Tho  i-on>iniiiik-atioii  of  H.  li.  Sweet  in  "lOiin'Ineei'lnK 
News"  of  Mar.  22  contains  a  note  of  protest  whose  jmrallel 
iniKlit  be  found  anions  the  letters  of  the  It^aiUnM:  enK-lnocrs 
of  India,  nortlu-rn  Italy,  l'''ranee  and  Spain,  .''lO  or  "Tt  years 
HKO.  While  the  eouit  cases  referred  to  by  Mr.  Sweet  may 
furnish  opi)ortunity  for  tlie  engineer  to  distTedit  hhnself, 
yet  it  seems  to  me  that  thesi>  controversies  should  encourage 
him  to  compare  the  procedure  under  our  court  domination 
w  ith  that  which  has  been  adopted  in  many  foreign  countries 
where   the    Ennlish    common    law    has   not    been    accepted. 

As  I  view  it,  the  fundamental  trouble  is  not  with  the 
engineer.  With  us,  water  rights  are  determined  by  court 
decree  rather  than  by  ollicers  or  boards  having  technical 
qualifications.  Under  the  common  law  we  have  nothing  but 
theories  which  have  been  inherited  from  a  country  which  is 
but  slowly  overcomiiiig  feudal  influence.  The  common  law 
as  applied  to  water  resources  was  not  intended  to  protect 
the  many  private  and  public  uses  of  water  common  in  this 
country.  It  developed  as  the  English  House  of  Lords  pro- 
mulgated rules  and  regulations  for  the  protection  of  the 
great    landlords   of   that   country. 

Our  coui-ts  have  not  made  a  record  in  this  kind  of  work 
to  which  they  can  point  with  pride.  They  begin  with  a 
mistaken  theory,  and  every  case  brings  to  light  new  ques- 
tions which  cannot  be  definitely  decided.  This  condition 
always  results  where  the  few  fundamental  principles  relat- 
ing to  the  administration  of  water  resources  are  ignored. 
In  every  civilized  country,  with  the  possible  exception  of 
England  and  the  lai-ge  majority  of  our  states,  water  re- 
sources are  administered  under  laws  which  embody  wise 
principles,  rather  than  by  court  decree  based  on  a  single, 
impossible  doctrine.  Even  the  English  colonies,  with  the 
possible  exception  of  eastern  Canada,  which  has  been  influ- 
enced by  the  practice  here,  have  abrogated  the  common  law 
in  this  particular.  Our  mistake,  fundamentally,  is  that  we 
have  not  provided  the  necessary  laws  and  machinery  to  sup- 
port an  adequate  department  for  this  kind  of  work.  In  the 
absence  of  these,  an  appeal  must  be  made  to  the  courts. 
Under  this  careless  system,  we  have  obliged  the  courts  to 
enter  the  field  of  administration  and,  in  dealing  with  the 
common   law,   they   must   also   become   legislators. 

I  agree  with  Mr.  Sweet  in  so  far  as  he  goes.  Engineers 
will  never  be  satisfied  with  the  kind  of  stream  administra- 
tion that  is  now  afforded  by  many  of  our  states.  After  en- 
gineers have  been  actively  engaged  in  the  administration  of 
water  resources  for  a  term  of  years,  they  are  naturally  dis- 
tressed when  obliged  to  give  testimony  in  a  court  which 
relies  upon  the  common-law  doctrine.  It  is  a  shock  to  such 
engineers  to  find  the  court  building  up  theories  which  have 
no  foundation  in  justice  or  reason  and  which  never  lead  to 
an   equitable   decision. 

It  is  possible  that  engineers  should  be  criticized  because 
their  testimony  in  these  cases  is  not  of  the  kind  to  bring 
harmony.  It  might  improve  matters  if  each  court  were  to 
employ  an  engineer  and  rely  upon  him  for  technical  advice. 
But  the  real  trouble  is  more  deeply  seated.  Ample  proof  of 
this  is  found  in  the  published  court  decisions.  If  courts 
agreed,  there  would  be  some  cause  for  feeling  that  they  had 
at  least  touched  upon  one  of  the  fundamental  and  necessary 
principles  at  some  point.  We  will  have  no  relief  until  the 
reform  extends  far  beyond  the  field  immediately  influenced 
by   the   engineer   who   acts   as   an    expert   witness. 

CLARENCE    T.    JOHNSTON. 

Ann    Arbor,    Mich.,    Mar.    24,    1917. 

m 
Reinforced-Concrete   Patents  Defended 

Sir — In  your  issue  of  Dec.  28,  1916,  on  page  1240,  in  an 
editorial  reply  to  Mr.  Haynes,  you  say  "it  is  against  public 
policy  and  unprofessional"  for  the  engineer  "to  claim  a 
monopoly  in  his  solution  of  such  a  problem  unless  he  has 
really  made  an  important  advance  in  the  state  of  the  art." 

I  am  convinced  that  your  journal  is  mistaken  in  the  gen- 
eral view  it  has  given  to  its  readers  as  to  validity  of  patents 
in  reinforced-concrete  structures.  At  the  present  time  seven 
patents    on    structural     improvements    in     reinforced    concrete 


have  been  held  valid  by  United  States  Circuit  Courts  of  Ap- 
peals, the  final  authorities  in  patent  matters.  They  are  the 
Norcross  (21H  Ked..  ISS),  Bone  (221  Fed.,  944),  Thacher  (219 
Fed.,  909,  2:M  Fed..  640),  Uansome  (201  Fed.,  n2H),  Ferguson 
(236  Fed..  924),  Hcnnebique  (16.3  Fed.,  300),  and  Nolte  (206 
Fed.,  666)  patents.  Only  one,  the  Turner  (211  p-ed.,  466)  pat- 
ent, has  been  held  Invalid  In  a  higher  court.  The  references 
are  to  the  number  of  the  "Federal  Reporter"  and  page,  so  that 
the  above  statement  can  be  confirmed  in  any  law  office. 

In  each  of  thesis  cases  the  defense  of  mere  mechanical  skill 
was  a  part  of  the  attack  upon  the  patent,  as  it  is  in  every 
defense,  for  it  is  part  of  the  standard  answer  in  defense  of 
any  infringement  suit  and  is  given  as  one  of  the  defenses  In 
all  textbooks  on  patent  law. 

Recently  several  lower-court  decisions  have  been  rendered 
adverse  to  structural  patents  in  reinforced  concrete,  but  these 
decisions  are  all  pending  appeal  to  the  higher  court.  In  nearly 
every  case  these  patents  have  been  held  invalid  in  lower  court 
upon  technical  interpretations  of  disclosures  found  after  years 
of  search  in  rare  technical  journals  not  known  to  the  engi- 
neering profession  in  this  country.  With  the  exception  of  the 
Ferguson  patent,  I  know  of  very  little  in  the  art  thus  far 
disclosed  to  anticipate  properly  any  of  the  other  reinforced- 
concrete  patents  now  in  controversy  in  the  courts. 

An  illuminating  parallel  for  reinforced  concrete  is  the 
Grant  rubber-tire  patent  held  valid  by  the  United  States 
Supreme  Court  in  1911  (220  U.  S.,  428).  The  rubber  tire  for 
vehicle  wheels  is  molded  as  a  plastic  and  reinforced  with  two 
wires  longitudinally  to  hold  it  to  its  seat  between  the  two 
flanges  of  the  felloe.  The  old  forms  known  to  the  art  had 
square  or  inclosing  flanges  to  hold  the  tire  from  being  dis- 
lodged. The  new  Grant  tire  had  outwardly  inclined  flanges, 
permitting  the  tire  to  be  unseated  on  striking  a  side  obstruc- 
tion, but  relying  on  the  two  reinforcing  wires  to  bring  it 
back   to  place. 

Does  this  represent  any  greater  advance  in  the  art  than 
most  of  the  patents  on  reinforced  concrete  that  you  have  been 
criticizing?  Suppose  we  attenuate  an  arch  of  molded  plastic 
until  tension  occurs  at  either  edge  upon  application  of  a  live 
load  and  then  reinforce  each  edge  with  steel  bars  to  bring 
the  arch  back  to  place  when  deformed  by  such  loads;  is  it  not 
on  all  fours  with  the  rubber  tire?  On  the  Supreme  Court 
decision  in  the  rubber-tire  case  the  owners  of  the  Grant  patent 
took  judgment   for  more  than   $600,000. 

The  opposition  of  the  civil-engineering  profession  is  not  to 
paper  patents,  but  to  successful  patents,  to  patents  that  have 
developed  the  art  and  that  have  proved  effective  in  excluding 
others,  which  are  the  fundamental  reasons  for  the  patent 
system.  The  Cameron  septic-process  patent  and  the  Warren 
bitulithic-pavement  patent  are  examples;  both  of  them  have 
stood  the   final   test  of  invention   and  validity. 

Indianapolis,  Feb.  9,  1917.  DANIEL  B.  LUTEN. 

m 
The  Future  of  Mattamuskeet 

Sir — I  have  read  with  interest  the  articles  and  editorial 
notes  in  "Engineering  News"  of  Mar.  1,  relating  to  the  drain- 
age of  Mattamuskeet  Lake,  in  Hyde  County,  North  Carolina. 
I  think  you  did  not  sufficiently  emphasize  the  fact  that  the 
plans  are  for  the  future  and  that  this  district  does  not  show 
a  project  completed  and  in  good  shape.  As  I  was  over  the 
project  in  an  advisory  capacity  in  February,  I  feel  that  I  may 
well  set  forth  the  facts  to  date. 

There  is  no  doubt  in  my  mind  that  the  drainage  project 
can  and  will  be  worked  out  to  final  success.  The  smooth  level 
land  is  there,  the  rich  soil  is  there,  the  difficulties  to  be 
encountered  are  not  extremely  unusual  or  insurmountable. 
The  plans  for  drainage  are  well  designed.  The  pumping  plant 
is  well  constructed  and  capable  of  handling  the  water,  as 
now,  more  rapidly  than  it  can  reach  the  plant;  without  going 
into  the  matter  of  calculations,  I  think  it  would  be  capable 
of  discharging  more  than  J-in.  rainfall  per  24  hours  from  the 
whole  tributary  lands.  Having  spent  two  nights  at  the  New 
Holland  Inn,  I  have  nothing  but  praise  for  its  rooms,  cuisine 
and  management. 

But  it  is  apparent  that  the  management  of  the  district 
affairs  has  not  been  all  that  could  be  desired.  There  has 
been   a  delay  of  17   months  or  more  in  completing  the  dredg- 
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ins,  which  does  not  seem  warranted,  although  we  must  bear 
in  mind  the  attendant  circumstances,  the  difficulties  of  financ- 
ing sucli  operations,  the  long  routes  of  transportation  into 
the  locality,  etc. 

The  only  work  done  in  17  months  on  canals  or  levees  is 
that  a  "walking  dredge"  has  been  purchased  to  clean  out 
the  ditches,  and  it  had  gone  some  few  hundred  feet  up  the 
main  canal  from  the  pumping  plant  when  I  was  down  there. 
This  machine  was  a  1-  or  IJ-'yd.  clamshell  dipper  dredge, 
operating  on  a  turntable  and  "walking"  along  upon  one  bei-m 
of  the  ditch.  It  was  not  then  operating  as  successfully  as 
desired  and,  in  my  opinion,  is  not  the  best  type  of  machine 
for  this  purpose. 

The  main  outlet  canal,  main  interior  canals  and  laterals, 
such  of  them  as  I  could  see  and  examine  within  the  three 
days  at  my  disposal,  are  badly  filled  with  silt.  The  main 
canals  have  been  completed  for  about  two  years  and  in  places 
have  silted  up  as  much  as  from  3  to  5  ft.  The  outlet  canal, 
designed  for  navigation,  having  a  bascule  or  lift  bridge  over 
it  at  one  point,  was  so  badly  filled  as  to  have  only  about  2  ft. 
depth  of  water  at  some  places  and,  I  was  informed,  was  not 
navigable  for  coal  barges,  except  under  favorable  conditions 
of  wind  and  tide. 

I  noticed  also  that  the  canals  are  not  all  completed,  nor 
yet  all  the  boundary  levees.  In  fact,  on  Feb.  6,  1917,  there 
yet  remained  485,518  cu.yd.  of  excavation  to  be  made  to  com- 
plete the  original  contract,  and  through  somebody's  fault  or 
blundering  two  small  dipper  dredges  capable  of  completing 
the  work  in  six  or  eight  months  were  then  lying  idle  and 
rusting  out,  and  have  been  so  for  about  17  months  past,  while 
they  ought  to  have  been  at  work  and  the  project  completed. 
Also,  the  ditches  have  probably  silted  up  more  as  a  result  of 
idleness  and  delay  than  they  would  have  done  if  the  work 
had   been   expedited. 

Litigation  on  the  work  has  been  settled,  and  arrangements 
are  said  to  have  been  made  to  go  on  with  tlie  dredging  to 
completion  and  also  for  redredging  such  parts  of  the  canals 
as  have  become  badly  silted.  The  need  for  redredging  work 
so  quickly  after  the  original  construction  might  lead  one  to 
doubt  the  feasibility  of  maintaining  these  ditches  without 
great  cost.  But  if  the  soil  is  as  productive  as  I  am  led  to 
believe  it  is  from  what  I  have  seen  of  it,  the  owners  will  be 
justified  in  any  reasonable  expenditure  of  money  for  main- 
tenance. In  fact,  in  most  of  the  river  districts  along  the 
Mississippi  and  Illinois  Rivers  the  same  or  similar  conditions 
of  siltage  prevail,  and  it  is  found  from  actual  experience  that 
those  lands  are  justified  in  spending  as  much  as  $20  to  $30 
per  acre  for  the  original  construction  and  from  $1  to  $3  per 
acre  per  annum  for  maintenance.  Also,  experience  has  taught 
that,  with  a  good  recleaning  of  the  ditches  within  four  or  five 
years  after  their  original  construction,  the  annual  cost  of  main- 
tenance and  the  need  for  redredging  become  less  and  less,  due 
to  the  ditches  assuming  their  natural  slopes  and  permanent 
banks,  and  to  other  causes. 

Further,  as  to  soil  and  land  values,  I  feel  certain  that  the 
soils  in  Mattamuskeet  Lake  and  vicinity  are  all  that  have 
been  claimed  for  them.  I  saw  samples  of  various  crops  grown 
upon  a  small  experimental  tract  within  the  lake  bed  (leveed 
off  by  a  dike  not  over  4  ft.  high,  with  a  small  pump  to  care 
for  the  surplus  water).  These  would  be  considered  extremely 
good,  even  if  grown  upon  the  best  farm  lands  of  Illinois  or 
Iowa.  Among  the  crops  thus  grown  were  cotton  stalks  7  ft. 
high,  yellow  dent  corn  with  ears  10!J  in.  long,  white  corn  with 
ears  nearly  or  quite  a  foot  long,  also  a  variety  of  prolific  coin, 
one  stalk  of  which  bore  five  ears  and  many  stalks  of  which 
had  three  ears,  but  of  course  not  so  large  as  those  named. 

Other  crops  observed  and  grown  here  were  vegetables  of 
a  most  luxurious  kind — potatoes,  sweet  potatoes,  yams,  pump- 
kins and  the  like,  looking  as  fine  as  you  would  see  anywhere 
at  a  state-fair  exhibit.  Also,  there  was  a  great  variety  of 
grains,  forage  crops,  etc.  There  is  no  question  as  to  the  fer- 
tility of  that  soil.  It  is  similar  to  the  silt  soils  upon  all  our 
great  river  valleys.  The  lands  surrounding  the  lake  have 
been  in  cultivation,  some  of  them,  for  over  200  years  and  are 
still  growing  fine  crops  of  cotton  and  corn  wherever  the  land 
is  a  foot  or  two  higher  than  mean  tide.  It  is  a  curious  fact 
that  the  highest  lands  around  this  lake  seldom  attain  a  height 
of  10  ft.  above  sea  level,  and  the, greater  part  of  the  county  is 
less  than  5  ft.  above.  J.  W.  DAPPERT. 

Taylorville,   111.,  Mar.   6,   1917. 

[In  justice  to  the  Mattamuskeet  Drainage  Commission,  it 
should  be  stated  that  the  responsibility  for  the  delay  in 
completing  the  ditches  and  levees  does  not  superficially  appear 
to  rest  entirely  on  the  commissioners.  There  has  been  some 
litigation  over  priority  of  securities,  and  there  seems  to  have 
been  a  lack  of  close  cooperation  with  the  dredging  contractors. 
It  may  be  inferred,  from  the  harmony  and  dispatch  with 
which  the  pumping  station  was  completed  (by  another  con- 
tractor) that  some  share  of  the  blame  may  rest  on  the  ditch 
contractor. — Editor.] 


Advisability  of  Using  Old  Macadam 
as  a  Pavement  Foundation 

Sir — As  Warren  Brothers  Co.  and  I  personally  have 
taken  the  initiative  (beginning  in  Boston  with  the  laying  of 
bitulithic  pavement  on  Dartmouth  St.  in  1903)  on  the  positive 
affirmative  side  of  this  question,  and  as  we  have  claimed  and 
proved  by  long  practical  experience  that  old  macadam  forms 
a  most  superior  foundation  for  a  resilient  and  stable  bitu- 
minous wearing  surface,  it  seems  proper  that  I  should  reply 
to  the  article  in  your  issue  of  Feb.  1  by  W.  S.  Anderson  on 
this   subject. 

Mr.  Anderson  builds  a  "man  of  straw"  and  asks  how  to 
proceed  when  the  width  of  new  roadway  exceeds  the  width  of 
old  macadam,  a  condition  which  very  seldom  arises.  He  then 
relates  the  dire  consequences  of  cracks  and  paints  a  word 
picture  of  those  fearful  cracks  along  the  line  of  the  joint 
between  the  new  and  the  old  macadam  base. 

Mi-.  Anderson  then  proceeds  to  knock  down  his  "man  of 
straw"  by  saying,  "To  eliminate  cracks,  the  subgrade  must 
be  made  uniform  in  character  by  scarifying  and  loosening  the 
old  macadam  foundation  and  by  a  uniform  respreading  and 
rolling  of  the  excavated  material  over  the  subgrade.  Such  a 
procedure  does  not  necessarily  insure  a  uniformly  compacted 
subgrade,    but   approaches    it   within    practical    limits." 

Having  worked  himself  on  through  a  series  of  other  dire- 
ful objections  to  the  economic  salvage  of  millions  of  dollars 
already  invested  in  macadam  by  utilizing  it  as  foundations  for 
new,  stable,  resilient  bituminous  surfaces,  he  takes  more 
courage  by  way  of  advocating  the  economically  unpractical 
rule,  "the  macadam  should  in  all  cases  (of  side  fill  more  than 
a  foot  deep)  be  loosened  or  scarified  to  a  depth  of  not  less  than 
one  foot." 

Mr.  Anderson  may  be  surprised  when  I  suggest  that  if 
such  a  condition  ever  exists,  just  increase  the  width  of  the 
road  by  a  foundation  of  new  concrete,  under  which  condition 
the  undisturbed  old  macadam  base  in  the  old  roadway  will 
not  settle  and  of  course  the  new  concrete  base  at  the  increased 
width  at  the  sides  will  not  settle  and  we  will  have  the  desired 
condition,  a  foundation  which  will  not  break  up  because  of 
unequal   settlement. 

GEORGE   C.   WARREN. 

Boston,   Mass.,   Mar.   13,   1917. 


Welding  the  Schenectady  Pipe 

Sir — I  desire  to  present  the  following  paragraphs  as  an 
accurate  statement  of  conditions  under  which  the  welding  of 
the  Schenectady  lock-bar  pipe  has  to  be  done  (as  noted  in 
"Engineering  News,"  Mar.  1,  1917,  p.  374)  to  correct  some 
evident   misunderstandings. 

About  half  of  the  10,000  ft.  of  this  line  is  laid  in  swampy 
ground  which  is  wet  all  the  time,  so  that  excavation  cannot 
be  eliminated  as  your  report  stated.  I  have  walked  over  the 
entire  line  and  inspected  the  pipe  for  some  distance  inside;  I 
estimated  that  15  joints  would  have  to  be  welded  inside 
(under  highways,  etc.).  The  remainder  of  the  joints,  in  my 
judgment,  could  best  be  welded  on  the  outside,  since  the  pipe 
is  coated  inside  as  well  as  outside,  to  prevent  rusting;  and 
the  fumes  of  this  combustible  material,  together  with  the 
gases  from  any  welding  operation,  will  be  difficult  to  remove 
in  a  36-in.  pipe  with  manholes  750  ft.  apart.  I  believe  it  would 
be  cheaper  in  the  end  to  excavate  around  the  joints — even  if  it 
should  prove  practical  to  weld  in  swampy  locations  without 
excavation. 

The  leakage  test  provided  in  the  specifications  is  all  right 
so  far  as  it  goes;  but  it  does  not  locate  leaks,  and  a  small 
covered  leak  will  rapidly  cut  a  hole  in  the  pipe. 

The  Rochester  Welding  Works  made  experimental  welds 
on  both  inside  and  outside  of  this  pipe;  these  were  done  under 
very  unsatisfactory  conditions,  but  showed  the  possibility  of 
using  the  oxyacetylene  process.  My  own  experience  in  such 
work  and  in  all  kinds  of  oxyacetylene  welding  has  been  suffi- 
cient to  enable  me  to  bid  without  any  fear  that  this  contract 
could  not  be  satisfactorily  completed  with  this  method.  A 
far  larger  job  was  successful  in  1910-11  at  Boulder,  Colo.:  at 
the  lower  end  of  the  pipe  the  sheet  was  1?  in.  thick  and  car- 
ried a  pressure  of  825  lb.   per  square   inch. 

Perhaps  I  ought  to  state  out  of  fairness  that  the  Schenec- 
tady Board  of  Contract  and  Supply  had  a  representative  of 
the  General  Electric  Co.,  which  employs  both  i>rocesses  in  its 
works,  testify  in  the  presence  of  bidders  that  a  better  job 
could  be  secured  by  inside  welding  electrically  done. 

S.  W.  MILLER. 

Rochester  Welding  Works,  Rochester,  N.  Y.,  Mar.  5,  1917. 
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New  (^oluiuhia    l<i\c'r  Interstate'  Hrid^r 
Rcinarkal)k'   lor   Its   I.cnjrth 

l'.^    I'l;  \\  K    M.  Coi;  I  i:i,'>  m'" 

'I'lic  intcrsliitf  Ui'hIl:!'  hmt  tin-  ( '(iluiiiliin  I'imt  Iic- 
twiTii  I'ortliiiiil.  Ore.  iiiiil  \';iii<tni\cr,  W'msIi.,  Ii.is  ii  lotiil 
l('n«itli  of  iiliniit  "J.!. ()(»()  It..  iiiiliKliii^  iill  il>  ;i|i|>riiiiilirs. 
At  llio  \'aii('oii\('r  t'lid  ;i|i|iroatlifs  arc  proviilcd  mi  W'a-li 
iiiirton  S|.  and  from  M.iiii  SI.  Iiy  wav  ol*  l''ii-t  St.;  ck  li 
approach  is  al)oiit  .'?()()  fl.  loiii:.  'V\\r  si  iiictiirc  ovci-  the 
main  cliannci  of  the  river  is  ;{.'i;!()  It.  lonir,  consistinL:  nf 
ton  ^(ioi-t't.  truss  >|ians,  tiircc  v'^.^-l't.  truss  spans,  and 
one  r)()-rt.  uirdcr  span.  One  of  tlic  •.'^.")-rt.  spans  is  a 
vcrticai-iirt  draw  which  can  lie  raised  to  ^ivc  I  ."iO  ft. 
(.'learaiH'c  aliove  ordinary  hiirii  water. 

'Vo  the  south  of  this  hridiic  llavdcu  Ishiiid  is  crossed 
on  an  endiankuient  1  ISO  I't.  Ioiil;-,  ami  the  Orei^on  Slouj^h 
l)v  a  platc-iiirdcr  hridii'c  I  I  10  It.  loii<i\  consisting-  of  11 
spans.  From  the  south  side  of  Oregon  Slouch  tliere  are 
two  ap])roaches,  one  about  lO.SOO  It.  Ioii.l;'  connectin<i'  to 
Union  Ave.,  and  the  other  ahout  ."iSOO  ft.  lonii-  connectin<i- 
to  Derby  St.,  I'ortland.  'riiese  approaches  arc  on  em- 
bankments averaiiinu'  about  'i  \  11.  in  lieiulil.  with  Ihc 
o.\cei)tion  o\'  a  four-span  plate-^irdcr  bridiz'e  'Ml]  I'l.  Iimi^ 
over  Columl)ia  Slouiiii  in  the  I'liion  A\e.  appi'oaih. 


•Resident    Kiigiiieor    for    Harrinston.    Howaiil    it    Asli.    Con- 
sulting: Engineers,  Kansas  City,  Mo. 


FIG.    1.    CHANNEL    END    OF    INTERSTATE    BRIDGE 


The  bridi^c  provides  a  roi.dway  'M  ft.  wide  From  Van- 
couver lo  I  lie  M»utli  side  of  Ore<f()n  Slouch.  i<'roin  this 
poiul  to  i'orllaiid  a  .'{O-rt.  roadway  is  provided  on  tlu; 
I'nioii  Ave.  ap|)roach  and  an  iS-fl.  roadway  on  the  Derliy 
St.  approach.  On  the  steel  portions  there  is  also  ])ro- 
\idcd  a  sidewalk.  1.1  I't.  wide  on  the  truss  s])ans  and  T).^ 
It.  v\  idc  on  the  '/irder  spans.  I'rovision  is  also  made 
for  llic  future  addition  of  a  sidewalk  on  the  approaches 
soul  li  of  ( >rcL;on  SIoii,l;Ii. 

Six  lines  of  rail  arc  provided  on  all  the  steel  hrid^^cs, 
for  doul)lc-track  electric  railways,  both,  standard-  and 
narrow-<;a^e. 

The  A^incouver  approaches  contain  25.000  cu.yd.  of 
sand.  Ihe  end)ankment  over  Hayden  Island  105,000  cu.yd., 
the  rnioii  ;\ve.  approach  820,000  cu.yd.  and  the  Derby 
St.  approach  ."il.'i.OOO  cu.yd.,  niakin<r  a  total  of  1,405,000 
cu.yd.   in  all  cmlianknients. 

The  i)iers  for  all  three  brid<>es  are  of  the  open  crib 
typ(N  resting'  on  piles.  The  concrete  in  the  pier  bases 
fills  in  around  and  over  the  tops  of  the  piles,  bein<i^  re- 
tained durin.ti'  its  placinji;  by  timber  cribs  which  are  left 
])ermancntly  in  place.  The  concrete  ])ier  shafts  extend 
from  a  point  well  l)elow  low-water  mark  to  above  bi^h- 
M'nter  mai'k. 

About  2:!.()()()  cu.yd.  of  concrete,  1,800,000  ft.  of  tim- 
ber and  222.000  lin.ft.  of  piling  were  used  in  the  con- 
struction of  the  ])iers. 

Jn  the  l)ridge  over  the  Colum1)ia  River  cbannel  there  are 
(5875  tons  of  structural  steel,  310  tons  of  steel  rails  and 
180  tons  of  macbinery,  cables,  etc.  In  the  bridges  over 
tiie  Oregon  and  Columbia  Sloughs  there  are  1600  tons 
of  structural  steel  and  1 30  tons  of  steel  rails. 

The  deck  of  the  steel  bridges  is  fireproof  tbrougbout, 
no  timber  of  any  sort  being  used  as  part  of  the  perma- 
nent construction.  The  sidewalk  is  a  concrete  slab  span- 
ning from  the  curb  of  the  roadway  to  a  channel  stringer 
neai'  its  outer  edge.  The  roadway  is  ]iaved  with  bitu- 
lithic  pavement  supported  on  a  concrete  slab,  with  con- 
crete headers  along  the  six  lines  of  rails. 

The  bridge  was  opened  to  traffic  on  Feb.  1-i,  1917. 
Its  total  cost,  including  all  approaches,  will  be  If  mil- 
lion dollars.  The  contractors  for  the  main  parts  of  the 
work  were:  For  foundations,  Pacific  Bridge  Co.;  for 
steel.  United  States  Steel  Products  Co.  and  Northwest 
Steel  Co. ;  for  erection  of  .steel,  Porter  Brotbers ;  for  em- 
l)ankments,  Tacoma  Dredging  Co.  and  Standard  Ameri- 
can Dredging  Co.;  pavements,  Warren  Construction  Co. 


FIG.  2.     ONE  SECTION  OF  LONG  STEEL  BRIDGE  ACROSS  COLUMBIA  RIVER  AT  PORTLAND,  ORE. 


iMarcli  29,  1917 
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Railway  Engineers  Meet  at  Chicago 


The  disposal  of  a  lar<;e  amount  of  work  dealing  with  a 
variety  of  suhjeets  relating  to  railway  construction,  fixed 
equipment  and  maintenance  marked  the  18th  annual 
convention  of  the  American  Railway  Engineering  Asso- 
ciation, held  in  Chicago,  Mar.  20-22.  Probably  the  two 
most  important  matters  presented  were  the  new  "quick- 
/bend  test"  for  rails  and  a  new  impact  formula  for  bridges, 
but  neither  was  discussed,  though  the  latter  was  adopted. 
The  most  active  discussions  were  on  the  subjects  of  con- 
crete piles,  wood  versus  concrete  trestles,  and  specifica- 
tions for  lumber. 

The  address  of  the  President,  A.  S.  Baldwin  (Chief 
Engineer,  Illinois  Central  ll.W.)  touched  not  only  upon 
the  technical  side  of  railway  work  but  upon  the  relation  of 
the  railways  to  the  present  national  conditions  and  mili- 
tary requirements.  The  Association  has  now  1370  mem- 
bers, and  shows  an  increase  of  33%  in  five  years.  The 
officers  for  1917  are  as  follows:  President,  John  G.  Sul- 
livan, Chief  Engineer,  Canadian  Pacific  Ry.  (Western 
Lines)  ;  Vice  presidents,  C.  A.  Morse,  Chief  Engineer, 
Chicago,  Pock  Island  &  Pacific  Ry.,  and  Earl  Stimson, 
Engineer  of  Maintenance  of  Way,  Baltimore  &  Ohio 
R.R. ;  Treasurer,  George  H.  Bremner,  District  Engineer 
(Valuation  Division),  Interstate  Commerce  Commission; 
Secretary,  E.  H.  Fritch,  Chicago. 

New  Impact  Formula 

A  new  impact  formula  submitted  by  the  Committee  on 
Iron  and  Steel  Structures  was  adopted  without  discus- 
sion. It  does  not  cover  provision  for  secondary  stresses 
or  increase  of  loading.  The  formula  is  as  follows,  L  be- 
ing the  length  of  track  loaded. 

30,000 

~  30,000  -i-  L-i 

Tests  of  impact  stresses  on  bridges  of  the  Norfolk  & 
Western  R.R.  were  reported  by  Professor  Turneaure,  of 
this  committee.  These  are  of  special  interest  in  comparing 
the  effect  of  electric  locomotives  with  that  of  ordinary  and 
Mallet-duplex  steam  locomotives.  They  are  the  first  tests 
made  with  electric  locomotives.  As  cranks  are  used  in 
these  locomotives  on  this  road  improper  balancing  is  a 
factor.  It  appears  also  that  when  the  two  sets  of  counter- 
weights in  a  Mallet  engine  act  in  opposite  directions  the 
impact  effect  is  even  less  than  with  electric  locomotives. 

Concrete  and  creosoted-pile  trestles  were  compared  by 
the  Committee  on  Wooden  Bridges  and  Trestles,  the 
former  being  considered  to  have  several  advantages.  In 
the  discussion,  however,  it  appeared  that  the  report  ap- 
plied only  to  structures  of  20  to  25  ft.  in  height,  while 
several  speakers  described  the  satisfactory  use  of  creo- 
soted-pile trestles  up  to  60  ft.  in  height,  using  ballasted 
decks.  Creosoted-pile  trestles,  properly  protected  against 
fire,  may  have  a  much  longer  life  than  is  sometimes  esti- 
mated. The  committee  finds  that  galvanized  bolts  and 
fastenings  are  not  necessary  in  creosoted  timber,  and  that 
such  timber  does  not  cause  corrosion  of  steel  upon  which  it 
rests. 

Specifications  for  yellow-pine  for  preservative  treat- 
ment, as  submitted  by  the  Committee  on  Grading  of  Lum- 
ber, required  all  timbers  to  be  "dense  pine."  This  was 
strongly  opposed  on  the  ground  that  while  other  classes  of 
pine  may  have  less  strength  that  is  no  good  reason  for 


excluding  them.  In  particular,  .Mr.  Frink  (Seaboard  Air 
Line)  referred  to  long  and  satisfactory  experience  with 
creosoted  ballast-deck  trestles  of  loblolly  pine.  The  speci- 
iications  were  referred  back  to  the  committee. 

Specifications  for  concrete  piles  (pre-cast  and  cast-in- 
place)  were  submitted  by  the  Committee  on  Masonry. 
For  driving  the  former,  steam  hammers  are  preferred,  but 
where  a  drop  hammer  is  used  a  heavy  hammer  with  short 
drop  is  advocated.  Professor  Jacoby  suggested  that  more 
should  be  said  as  to  the  relative  advantages  of  the  two 
kinds  of  piles,  and  also  as  to  the  desirability  of  exploring 
the  site  before  deciding  upon  the  kind  of  piles  to  be  used. 
The  specifications  were  referred  back  to  the  committee. 
Specifications  for  different  methods  of  surface  finish  for 
concrete  were  presented  also,  and  were  adopted. 

As  to  the  design  of  retaining  walls,  the  committee  be- 
lieves that  further  investigation  of  earth  pressures  should 
be  made,  and  that  results  of  real  value  can  be  obtained 
only  by  actual  tests  on  an  extensive  scale. 

The  committee's  specifications  for  portland  and  natural 
cement  were  adopted. 

Rail  Quality  and  Stresses 

The  proposed  '"quick-bend"  or  hydraulic-press  test  for 
rails  was  treated  at  some  length  in  the  report  of  the  Com- 
mittee on  Rail,  but  was  not  discussed,  the  matter  being 
submitted  only  as  information.  The  report  stated  also 
that  while  the  rail  manufacturers  have  made  some  objec- 
tion to  the  A.  R.  E.  A.  rail-sections  they  have  submitted 
no  data  in  support  of  their  views.  They  have  urged  also 
that  rails  are  now  being  made  as  well  as  they  can  be  made 
commercially,  but  a  report  on  rail  failures  by  ]\Ir.  Wick- 
liorst  intimates  that  it  is  practicable  to  reduce  the  number 
and  kind  of  rail  failures  to  a  point  where  the  probability 
of  accident  from  a  broken  rail  is  almost  negligible.  This 
view  was  supported  in  a  report  by  Mr.  Gushing  (Penn- 
sylvania Lines)  which  stated  that  while  railways  ha\e 
introduced  rails  of  increased  weight,  strength  and  stiff- 
ness, these  changes  have  not  been  accompanied  by  a  cor- 
responding improvement  in  the  quality  of  the  material. 
In  this  connection  he  advocated  casting  ingots  with  th" 
large  end  up. 

Field  tests  of  stresses  in  rails  in  track  under  rapidly 
moving  loads  are  being  made  by  the  Committee  on 
Stresses  in  Track,  which  is  also  conducting  tests  to  de- 
termine the  distribution  of  pressure  downward  and  later- 
ally through  ballast  to  the  roadbed.  Progress  was  re- 
ported by  Professor  Talbot  (University  of  Illinois),  who 
also  suggested  that  instead  of  considering  the  rail  as  a 
series  of  bridges  spanning  from  tie  to  tie,  tJie  span  should 
be  considered  rather  as  the  distance  betAveen  driving 
wheels. 

Signals,  Yards  and  Cleail\xces 

An  analysis  of  the  effect  of  passing-track  locations  with 
manual  and  automatic  signals  on  the  capacity  of  single- 
track  roads  was  a  feature  of  the  rejjort  of  the  Committee 
on  Signaling  and  Interlocking.  The  analysis  was  made 
with  the  aid  of  diagrams  and  formulas,  and  is  of  some- 
what the  same  character  as  the  analysis  of  train  capacity 
of  passenger  terminals,  which  was  worked  out  some  time 
ago  by  the  Committee  on  Yards  and  Terminals. 
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'rii(>  liitlcM-  coiuniittoo  ]>n'si'nt('il  a  set  of  prolilcs  for 
ilic  "luuiips"  of  <;ravity  clnssilicatioii  yards  in  void, 
mild  and  warm  climates.  wIumc  llic  trallic  c-oiisis(s  of 
mcrcliaiidisc  and  cmptios.  'i'licsi'  wrw  adojjted.  Tiic  rc- 
]»orl  |)(tiiit('(I  out,  liowcviT,  that  they  an-  suji-icstivc  oidy, 
as  tlic  actual  lium|)  pmlllc  lor  any  yard  must  depend 
\ipon  local  conditions  of  cliiuale.  trallic  and  classilica- 
tion  requirements.  'I'lie  committee  sul)mitt(>d  a  numher 
ol'  types  of  ladders  for  the  track  connections  of  small  and 
large  yurds.  Two  s\d>jects  of  interest  in  regard  to  freiiihl 
terminals  wer(>  the  economics  of  douhle-deck  freiuht. 
hous(^s  and  the  use  of  small  motor  trucks  to  haul  trains  of 
freii^hthouse  or  warehouse'  trucks. 

Clearaiu'c  limits  and  diagrams  wci'c  the  suhjecl  of  con- 
siderable discussion  at  the  lI>Hi  meclini:.  This  vear  the 
Committee  on  Electricity  suhmitted  clearance  diagrams 
for  third-rail  and  overhead  structures,  wliich  Mere  ac- 
ee])ted  as  infornuition.  The  Committee  on  IJules  and 
Organization  submittiMl  a  general  clearance  diagi'am,  to 
apply  to  new  constnu'tion  oidy.  This  (as  niodilied  from 
the  IfllG  diagram)  has  a  minimum  width  of  15  ft.  for  12 
ft.  above  a  ])oint  I.]  ft.  aho\e  base  of  rail.  It  ta])ers  to  a 
horizontal  width  of  8  ft.  at  2'lh  ft.  and  10  ft.  at  HJ  in. 
above  rail  base.  Mr.  Himos  (N.  Y..  C.  c^'  St.  T..  Ky.)"  ob- 
jected to  cutting  off  the  loAver  corners,  and  nrged  that 
the  horizontal  clearance  of  15  ft.  shonld  e.xtend  down  to 
rail  level.  After  some  discussion,  however,  tlie  diagram  as 
recommended  by  the  committee  was  ado])tcd. 

The  Committee  on  Economics  of  Railway  Location 
suggested  the  elimination  of  formulas  previously  adopted 
for  determining  the  comparative  values  of  different  lo- 
cations, but  as  there  was  o))position  to  this,  even  in  the 
committee,  the  matter  was  referred  back  for  further  con- 
sideration. 

KOADWAY    AXI)    TkACK 

Plant  and  methods  of  work  in  making  cuts  and  tills 
were  dealt  with  in  the  report  of  the  Committee  on  Road- 
wa}^  giving  the  opinions  of  both  engineers  and  con- 
tractors. That  there  is  a  growing  feeling  in  favor  of  a 
more  substantial  foundation  for  the  track  is  indicated  by 
the  fact  that  the  committee  reported  on  the  rolling  of 
subgrade,  as  ])racticed  experimentally  on  two  or  three 
roads,  wdiile  the  Committee  on  Ballast  advocated  a  con- 
siderable increase  in  quantity,  inchuling  a  bed  of  sub- 
ballast  to  prevent  roadbed  material  from  working  up  into 
the  ballast  proper.  It  advocates  not  less  than  12  in.  of 
ballast  between  the  ties  and  sub-ballast. 

As  to  washed  gravel,  experiments  indicate  that  in- 
.stead  of  requiring  25  to  35%  of  sand,  it  is  improved  by 
reducing  this  to  about  T%.  There  was  some  discussion 
as  to  the  relative  merits  of  stone  and  gravel  ballast,  for 
while  the  former  is  generally  considered  the  better,  some 
grades  of  gravel  are  preferred  to  stone.  The  committee's 
proposed  standard  ballast  sections  were  referred  back  to  it 
for  further  consideration.  A  testing  track  for  main- 
tenance-of-way  work  was  suggested,  this  to  consist  of  a 
loop  on  which  various  kinds  of  track  material  could  be 
tested  by  running  over  it  for  any  desired  length  of  time 
an  electric  car  having  the  required  axle  loads,  this  car  be- 
ing controlled  from  a  cabin. 

That  tie-plates  have  insufficient  area  and  thickness  for 
the  increasing  wheel  loads  was  a  conclusion  presented  by 
the  Committee  on  Ties.  Indications  point  to  the  use  of 
much   heavier   tie-plates.      It  Avas   stated   also   that   cut 


spn\es  drncn  wilhoni  li(U'ing  holes  not  oidy  hasten  de-^ 
cay  hut  also  im])air  the  .-Irength  of  ties  by  the  injury  to 
the  llhers.  Screw  spikes  are  less  destructive.  Tic-plateR 
and  .-pikes  weri'  considei'(.>d  also  by  the  Connnittee  on 
Ti'ack.  whose  designs  foi-  both  cut  and  screw  spikes  were 
adopted.  p].\periments  are  being  made  as  to  the  effect  of 
brine  from  cars  in  corroding  tie-])lates  coated  with  paint 
and  (ar  as  compared  with  those  left   unprotected. 

As  of  interest  in  regai'd  to  tie  pi'csciA  at  ion.  the  com- 
mittee on  Wood  Preserxation  suhniitfed  notes  on  ties 
treated  with  a  lO-lh.  application  of  water-gas  tar-oil,  and 
now  in  good  condition  after  four  to  six  years'  service. 

I<J,IMI.\.\'ri()\    OK   (JitADK   ('i;()SSl.\(iS 

The  elimination  of  grade  crossings  was  dealt  with  in 
two  reports.  The  (^ommittee  on  Signs,  Fences  and  Cross- 
ings considered  the  legal  aspects  and  the  a])pf)rtionment 
of  cost,  while  the  Committee  on  Roadway  considered  the 
]"elative  merits  of  track  elevation  and  de])ression.  The 
former  committee  gave  favorable  re])orts  on  steel  and 
concrete  fence  posts.  It  advocated  the  elimination  of 
lettering  on  track  signs,  so  that  these  can  be  ]iainted  by 
section  men.  This  recommendation  was  rejected,  how- 
ever, as  it  was  shown  that  there  is  a  tendency  to  put  all 
kinds  of  nuscellaneous  work  on  the  section  men,  while 
their  real  duty  is  to  look  after  the  track. 

The  introduction  of  electric  traction  (wliether  liy  third- 
rail  or  overhead  conductor)  increases  the  cost  of  main- 
tenance-of-way  according  to  the  Committee  on  Electricity. 
This  is  due  partly  to  the  obstruction  (in  case  of  the- 
third  rail)  and  partly  to  the  fear  and  caution  of  the 
men  in  their  work.  This  committee  also  submitted  the- 
lengthy  preliminary  report  of  the  American  Committee  on 
Electrolysis. 


Kansas  City  Railway-Station  Approaches 
To  Be  Improved 

Two  plans  for  improving  and  enlarging  the  approaches- 
to  the  new  imion  station  at  Kansas  City,  Mo.,  were  sub- 
mitted to  vote  of  the  ])eople  at  the  same  time  they  voted 
down  the  proposed  new  charter.  Mar.  6.  The  so-called 
larger  plan  carried  l)y  a  vote  of  two  to  one.  This  calls 
for  the  condemnation  of  all  the  privately  OAvned  land  be- 
tAA^een  the  railway  tracks  and  24th  St.  and  betAveen  ^lain 
St.  and  Grand  Ave.,  east  of  the  station,  and  Avidens  24th 
St.  Avest  of  the  station  to  80  ft.  The  smaller  plan  pro- 
vided for  Avidening  23d  St.  and  24th  St.  to  give  adequate^ 
traffic  approaches. 

The  larger  plan,  Avhich  Avill  noAV  be  carried  into  effect, 
is  estimated  to  cost  close  to  $2,000,000,  practically  double 
the  estimated  cost  of  the  smaller  plan.  Bonds  for  $750,- 
000  Avere  voted  for  this  project  in  1915,  but  a  dispute- 
arose  as  to  the  extent  of  the  improvement,  and  the  alter- 
native plans  Avere  therefore  submitted  for  a  decision.  The 
excess  cost  over  the  amount  of  bonds  will  be  assessed  over 
a  special  benefit  district. 

Facing  the  station  on  the  south  is  already  an  8^-acre- 
park  and  a  plaza  400  ft.  Avide,  so  that,  Avith  the  proposed 
]5arked  approaches  to  the  east  and  Avest,  there  are  many 
Avho  believe  that  the  congestion  and  unsightly  conditions 
that  surround  so  many  terminal  stations  have  been  defin- 
itely eliminated.  There  are  no  valuable  buildings  on  any 
of  the  land  to  be  condemned. 
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One  Hundred  and  One  Officers  Added  to 
Army  Engineer  Reserve  Corps 

A  list  of  majors  and  captains  who  had  aeeei)ted  com- 
missions in  the  Engineoc  Officers  lleserve  Corps  of  the 
Ai-my,  up  to  Feb.  15,  was  ])rinted  in  EiKjiueering  News, 
]\lar.  1,  \).  3()i).  Since  then  the  total  nunil^er  of  officers 
lias  risen  from  71  to  172.  Following  is  a  list  of  added 
majors  and  captains  and  the  complete  list  of  first  lieuten- 
ants : 

MAJORS  ADDKD 

S.  H.  Hedges,  M.  Am.  Soc.  C.  E.,  President,  Puget  Sound 
Bridge   and    Dredging   Co.,    Seattle. 

Ruckard  Hurd,  M.  Am.  Inst.  M.  B.,  Director  of  Mines,  Minne- 
sota   Tax    Commission,    St.    Paul. 

Paul  Doty,  M.  Am.  Inst.  E.  E.,  General  Manager,  St.  Paul  Gas 
Light   Co.,   St.   I'aul,   Minn. 

W.  L.  Webb,  M.  Am.  Soc.  C.  E.,  Consulting  l^ngineer,  Phila- 
delphia. 

J.  B.  Jenkins,  Valuation  Department,  Baltimore  &  Ohio  R.R., 
Baltimore,    Md. 

W.  J.  Wilgus,  M.  Am.  Soc.  C.  E,,  Consulting  Engineer,  New 
York   City. 

W.  H.  Herron,  United  States  Geological  Survey,  Washing- 
ton,  D.   C. 

R.  B.  Marshall,  M.  Am.  Soc.  C.  E.,  Chief  Geographer,  United 
States   Geological    Survey,   Washington,    D.    C. 

A.   C.   Harper,   United   States   Engineer  Office,   Albany,   N.   Y. 

F.  J.  Wood,  M.  Am.  Soc.  C.  E.,  Stone  &  Webster,  Boston,  Mass. 

G.  E.  Verrill,  M.  Am.  Soc.  C.  E.,  United  States  Assistant  En- 
gineer,   New    London,    Conn. 

F.  W.  LaForge.  M.  Am.  Soc.  C.  E.,  Fort  Wright,  New  London, 
Conn. 

W.  B.  Hai-rison,  M.  Am.  Soc.  C.  E.,  United  States  Assistant 
Engineer,    Washington,    D.    C. 

A.  M.  Walker,  United  States  Geological  Survey,  Washington, 
D.    C. 

J.  H.  Jennings,  United  States  Geological  Survey,  Washing- 
ton,  D.   C. 

G.  T.  Hawkins,  United  States  Geological  Survey,  AVashing- 
ton,    D.    C. 

F.   I.   Wheeler,   United   States   Engineer   Office.   Cleveland,   Ohio. 

CAPTAINS    ADDED 

J.    S.    Doyle,    M.    Am.    Soc.    C.    E.,    Baltimore. 

E.  A.  Gibbs,  Assoc.  M.  Am.  Soc.  C.  E.,  Manager  of  Erection, 
McClintic-Marshall    Co,    Pittsburgh. 

A.  H.  Pratt.  M.  Am.  Soc.  C.  E.,  Assistant  Engineer,  Board  of 
Estimate,    New    York    City. 

E.  B.  Murray,  Assoc.  M.  Am.  Soc.  C.  E.,  Consulting  Engineer, 
Kansas    City 

W.  O.  Washington,  Assoc.  M.  Am.  Soc.  C.  E.,  Contracting  En- 
gineer,  San   Antonio,   Tex. 

A.  Stellhorn,  Assoc.  M.  Am.  Soc.  C.  E.,  Civil  Engineer,  U.  S. 
Q.    M.    Corps,    Gatun,    C.    Z. 

J.  S.   Herbert,   M.   Am.   Soc.   M.    E.,   Jolmstown.   Penn. 

W.  D.  Peaslee,  M.  Am.  Inst.  E.  E.,  Consulting  Engineer,  Port- 
land,   Ore. 

J.  W.  Skelly,  M.  Am.  Soc.  C.  E.,  United  States  Assistant  En- 
gineer,   St.    Louis. 

H.  W.  Hudson,  M.  Am.  Soc.  C.  E.,  Engineer  of  Construction, 
New  York  Connecting  Ry.,  New  York  City. 

J.  D.  Irving,  M.  Am.  Inst.  M.  E.,  Sheffield  Scientific  School, 
New    Haven,    Conn. 

A.  B.  Searle,  United  States  Geological  Survey,  Washington, 
D.    C. 

E.  H.  Ropes,  Assoc.  M.  Am.  Soc.  C.  E.,  Civil  Engineer,  United 
States    Coast   Guard,    Washington,    D.    C.- 

E.  B.  Butchers,  Assoc.  M.  Am.  Soc.  C.  E.,  American  Bridge 
Co.,    Ambridge,    Penn. 

F.  W.    Green,    St.    Louis,    Mo. 

W.    L.    Miller,    United    States    Geological    Survev,    Washington, 

D.    C. 
H.  J.   Stehli,  M.   Am.   Inst.   M.   E.,  Mining   Engineer.   New   York 

City. 


J.    F.   Barber,    Philadelphia. 

C.    B.    Stanton,    Carnegie    Institute,    Plttsbargh. 

R.  B.  H.  Begg,  Assoc.  M.  Am.  Soc.  C.  E.,  Virginia  Polytechnic 
Institute,    Blacksburg. 

C.    T.    Osl)oine,    St.   Louis,    Mo. 

H.  V.   Pittman,   United   States  Engineer  Office,  St.   Louis,  Mo. 

C.   C.    Elmer,   Ridley   Park,   Penn. 

M.    W.    Smith,   American    Steel  Foundries,    Chicago. 

P.  J.  Wilson,  M.  Am.  Inst.  E.  E.,  Lowell  Electric  Light  Cor- 
poration,   Lowell,    Mass. 

F.  E.    Foster,    St.   Louis,   Mo. 

G.  T.   Street,  M.   Am.   Inst.   E.   E.,   Youngstown,   Ohio. 

COMPLETE    LIST    OW  FIRST    LIEUTENA.NTS 

C.  W.  Wilder,  New  York  City.  Warren    Gardner,    New    York 
J.  M.  Marshall,  Brooklyn,  N.  Y.  City. 

Walter    M.    Meir,    Bartlesville,     T.  C.  Thogerson,  St.   Loui.-^,  Mo. 

Okla.  H.     L.     Haverstick,     I'hiladel- 

William      Burton,      Montclair.  i)hia,    I'enn. 

N.   J.  L.  S."  I..eopold,  Pottslown,  Penn. 

H.  B.  Barling,  Glendon,  N.  C.  S.  Steenerson,  Crookston,  Minn. 

S.    H.    Sherrerd,    East    Orange,  John     R.     Eakin,     Washington, 

N.   J.  D.   C. 

D.  W.     Krellwitz,     New     York  Luria    L.    Lee,    Washington, 
City.  D.   C. 

F.  C.    Allen,     .Srd,    Milwaukee,  R.  B.   Carver,  New  York   City. 
Wis.  E.  L.  Hain,  Washington,  D.  C. 

William    Hague,   Grass   Valley,  Harry   V.   Newcomb,   Cape   Oi- 

Calif.  rardeau.  Mo. 

A.  C.   Forbes,   Brooklyn,  N.  Y.  Frank     W.     Hamilton.    Groton, 

M.      R.      Scharff,      Pittsburgh,  Conn. 

Penn.  John  E.  Terhune,  Albany,  N.  Y. 

C.  L.  Harrod,  Altoona,  Penn.  Evan    W.    Scott,    E.    Roanoke, 

L.     C.     Waterbury,     Oriskany,  Va. 

N.   Y.  James    F.    Ryder,    Watertowr., 

K.   J.    Zinck,    Portland,    Ore.  Mass. 

Edward    B.     Snell,     New     York  A.   S.  Mirick,   Plattsburg,   N.   Y. 

City.  E.    D.    Hendricks,    Fort    Plain, 

H.   H.  George,  Newark,  N.  J.  N.    Y. 

John    Leo    Desch,    Maplewood,  T.    H.    Moncure,    Washington, 

N.   J.  D.   C. 

M.   T.   Coakley,   Buffalo,    N.   Y.  Seth  W.  Webb,  Cleveland.  Ohio. 

R.  J.  O'Brien,  New  York  City.  Samuel   H.   Brooks,   Wakefield, 

Harry     T.     Griswold,     Lyme,  Mass. 

Conn.  Frank    T.    Leilich,    Swissvale, 

G.  A.     Schneider,     Hammond,  Penn. 

Ind.  (iordon     H.     Fernald,     Somer- 

J.  Schlessinger,  Baltimore,  Md.  ville,    Mass. 

E.  K.    Carley,     East    Orange,  B.  D.  Barker,  Chicago,  111. 
N.   J.  F.   Miller,  Lynn,  Mass. 

E.  P.  Gray,  Toledo,  Ohio.  Theodore    Belzner,    New    York 

Walter    H.    Dunlaj),    Washing-  City. 

ton,  D.  C.  A.  E.  Crane,  Plainfield,  N.  J. 

A.   F.   Edel,  New  York   City.  F.  N.  Wildish,  Chicago,  111. 

Hugo  C.  Soest,  New  York  City.  R.  W.  Queal,  Kansas  City,  Mo. 

James    F.     C.    Hyde,    Detroit,  John    G.    Kelly,    Jr.,    Portland, 

Mich.  Ore. 

J.    R.    Wemlinger,    New    York  Robert    W.    McLean,    Bridge- 
City,  water,    Mass. 

Henry     Taylor,     Philadelpliia,  Louis  N.  Sperry,  Utica,  N.  Y. 

Penn.  A.    D.    Stoddard,    Kansas   City, 

L.  C.  Josephs,  Jr.,  Schenec-  Mo. 

tady,   N.   Y.  J.    R.    Armington,    Ambridge, 

E.  L.  Band.v,  Washington,  D.  C.  Penn. 

Robert  Boettger,  Yonkers,  N.Y.  Ale.xander    A.     Laird,     Dallas, 

Tex. 

Pittsburgh  Bridges  Ordered  Raised 

The  fourteen-year  fight  of  the  river  interests  agaiiik^t 
the  users  and  owners  of  the  bridges  over  the  Alleghenv 
Eiver  at  Pittsburgh  ended  with  victory  when  Secretary 
of  War  Baker,  on  ]\Iar.  23,  handed  doAvn  an  order  that 
the  bridges  should  be  raised,  and  as  the  power  bestowed 
on  the  Secretary  of  War  by  the  Act  of  Congress  of  March, 
1899,  to  order  removed  anv  bridges  which  he  shall  find 
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to  1)0  "iiiiroiisoiiiiMc  ol)s(iii(tions  to  Minimal  ion"  li;is  hi-fii 
tested  and  sustained  prt'v  idusly  before  |lii>  Supreme  Court, 
there  seems  to  l)e  little  liopc  I(m-  the  (»|)|)onents  of  hrid^^i'- 
raisin^.  The  river  men,  reinlorced  \)\  the  reioniniendii- 
tions  of  ev(>rv  U.  S,  Kn^'ineer  ollin'r  stationed  in  suc- 
cession at  l'ittsl)ur«;h.  have  iC(.|icn(Ml  their  ease  uilli  cmcIi 
succeed iui^-  Secretarv  of  War.  The  owners  have  ur^cd  in 
vain  that  the  case  oiu'c  decided  in  their  l'a\i)r  hy  Secretary' 
of  War  Hoot  should  he  allowi'd  tt>  rest,  hut  at  the  re- 
hearin^a  before  Secrelaiies  Dickinson  and  Tall  were 
successful  in  persuadint;  them  that  no  new  facts  had 
arisen  to  alter  the  i-onditions  on  which  Secretary  Ifoot 
based  his  diHision.  Mr.  Haker  feels  otherwise,  and  after 
studyinij  tiie  facts  hrou.iiiil  out  in  a  hearin":  in  rittshiir^ii 
in  danuarv-February  of  IDKi  and  sul)sequent  rcpoits  of 
the  r.  S.  Kii<>iiieers  has  deiided  : 

The  bridges  in  question  are  unrca.sonable  obstruction  to 
the    navigation    of    the    Allegheny    River. 

Thoir  imniodiate  elevation  and  the  relocation  of  their 
piers    is    nei'essary    in    the    national    interest. 

These  improvements  ought  to  be  undertaken  in  such  an 
order  as  to  make  the  inconvenience  to  the  people  of  Pitts- 
burgh  during   their   progress   the   least    possible. 

Si.x  of  the  bridges  affected  are  owiumI  by  Allcijlieny 
County,  but  T~)%  to  (S0%  of  the  burden  of  reconstruction 
would  fall  on  the  taxpayers  of  the  city  of  Pittsburgh. 
The  actual  cost  of  the  rehuildino-  is  estimated  at  $3,600,- 
000,  and  it  was  testified  by  the  city's  representatives  at 
the  hearings  that  the  damages  incident  to  changes  of 
the  approaches  of  the  bridges  would  be  $4. 651, 000.  Up 
to  a  few  years  ago  most -of  the  bridges  were  owned  by 
toll  companies;  the  cotmty  acquired  them  at  a  cost  of 
$2,530,000. 

The  Sixth,  Seventh  and  Ninth  St.  bridges  would  be 
raised  7  to  9  ft.  the  Thirtieth  St.  bridge  3  ft.  The  Six- 
teenth and  Forty-Third  St.  bridges,  wooden  Howe-truss 
structures  with  stiffening  arches,  are  required  to  be  rebuilt 
12  and  15  ft.  higher.  The  requirements  for  pier  loca- 
tion and  channel  span  of  not  less  than  350  ft.  will  make 
the  re-use  of  any  of  the  present  bridges  impossible. 

The  other  bridge  affected  by  the  order  is  the  double- 
deck  four-track  structure  of  the  Pennsylvania  Lines  West 
of  Pittsburgh.  At  the  time  of  its  construction  the  rail- 
road was  required  to  agree  to  raise  the  spans  at  such 
time  as  the  raising  of  the  other  bridges  was  ordered. 
The  Pittsburgh  Junction  bridge  of  the  Baltimore  and 
Ohio  R.T?.  at  Thirtieth  St.  has  already  been  planned  to  be 
rebuilt  at  a  higher  elevation,  to  connect  with  the  track 
elevation  over  Liberty  St.,  Pittsburgh. 

m. 

Flood  Control  and  Land   Reclamation 

Helped  by  Court  Decision 

On  Mar.  1-4  the  Supreme  Court  of  California  rendered 
a  decision  which  is  of  great  importance  as  affecting  flood 
control  in  the  Sacramento  and  San  Joaquin  Valleys.  In 
this  decision  the  Supreme  Court  reversed  the  decision  of 
the  Superior  Court  of  Sutter  County  (Sam  Gray,  et  al. 
vs.  Eeclamation  District  No.  1500)  which  had  granted  an 
injunction  restraining  that  district  (the  Sutter  Basin 
project)  from  constructing  certain  levees  which  would 
raise  the  flood  plane  in  the  vicinity  of  the  plaintiff's  land 
and  at  times  cause  it  to  be  overflowed. 

The  effect  of  this  decision  in  California,  aside  from  per- 
mitting District  No.  1500  to  continue  the  construction  of 
its  levees,  is  to  uphold  the  powers  of  the  State  Eeclama- 


tion l)oard  and  the  plan  of  Hood  control  for  the  Sacia- 
mciilo  Valley  as  outlined  in  the  report  of  the  California 
Debris  Commission  of  l!)10  (Iloust;  Docuinciil,  No.  81, 
(;2ii(l  Congress,  1st  Session),  which  plan  was  adopted  by 
the  State  of  California  and  the  Ueclaniation  Board  formed 
to  carry  it  into  execution. 

'V\h'  decision  may  also  l)e  of  interest  to  otluus  who  have 
to  do  with  Hood  control,  as  in  the  Ohio  and  Mississippi 
Valleys,  as  il  very  clearly  and  deHnitely  gives  the  |)rinci- 
pl(!s  upon  whicli  the  decision  is  based,  particularly  tbosG 
relative  to  the  police  ])owers  of  the  state,  and  the  relation 
of  surface  waters  to  flood  waters  in  time  of  flood. — From 
U.   \j.  doiies,  Sacramento,  Calif. 

m 
Kansas  To  Have  Highway  Commission 

A  State  Highway  Commission  has  been  created  in  Kan- 
sas by  an  act  ai)proved  on  Feb.  28.  The  (;ommission  is 
to  be  made  up  of  the  governor,  ex  officio,  as  chairman, 
and  two  members  to  be  appointed  by  him.  The  appointed 
members  are  to  receive  as  compensation  $5  per  day  for 
time  actually  spent,  but  not  to  exceed  a  total  of  $200 
per  year,  plus  their  necessary  traveling  expenses.  The 
conmiission  is  to  appoint  a  secretary  and  chief  engineer 
and  fix  their  salaries.  The  commission  is  to  have  gen- 
eral supervision  over  the  construction  and  maintenance 
of  all  roads,  bridges  and  culverts,  except  township  roads, 
and  shall  furnish  information  to  town  commissioners, 
county  engineers  and  other  highway  officials. 

Each  board  of  county  commissioners  is  required  to  ap- 
point a  competent  county  engineer,  who  is  to  prepare 
plans,  specifications  and  estimates  for  roads,  bridges 
and  culverts  built  by  the  county.  Two  or  more  counties 
may  unite,  however,  and  employ  a  county  engineer  jointly. 
The  salaries  of  county  engineers  are  fixed  according  to 
the  population  of  the  county,  ranging  from  $1300  per 
annum  in  counties  with  10,000  to  15,000  population  to 
$2000  per  annum  in  counties  having  more  than  30,000. 


River  Straightening'  at  Cleveland  is  again  actively  under 
discussion.  The  present  motive  is  the  difficulty  of  locating 
piers  for  the  proposed  Lorain-Huron  bridge  across  the  valley 
of  the  Cuyahoga  River  without  resorting  to  excessive  span 
lengths;  the  river  now  makes  a  sharp  bend  in  the  vicinity 
of  the  proposed  bridge  crossing,  and  the  bridge  as  laid  out 
by  law  runs  along  one  bank  for  a  distance  and  then  crosses 
on  a  sharp  skew.  The  $5,000,000  authorized  by  popular  vote 
for  the  construction  of  the  bridge  is  considered  to  be  prac- 
tically unavailable  until  the  bend  of  the  river  has  been  re- 
placed by  a  straight  cut. 

liOS  Ang^ele.s  Continues  To  Grow  in  Area  by  the  annexation 
of  territory.  On  Feb.  26,  Owensmouth  was  annexed  by  popular 
vote.  It  had  an  area  of  less  than  a  square  mile  and  brings 
the  total  area  of  the  city  up  to  338.69  sq.mi.  Owensmouth 
was  already  surrounded  by  Los  Angeles  as  a  result  of  a  recent 
annexation.  It  has  just  been  brought  into  the  City  of  Los 
Angeles  in  order  to  get  the  benefit  of  aqueduct  water.  On 
Apr.  6,  an  election  will  be  held  for  the  annexation  of  more 
"shoe-string"  territory,  comprising  a  narrow  strip  of  ocean 
front  at  and  near  Hyperion,  the  terminus  of  the  Los  Angeles 
sewer-outfall  system,  and  also  a  strip  of  land  running  from 
Hyperion  back  to  Los  Angeles. 

The  Electrification  of  the  main  line  of  the  Pennsylvania 
R.R.  across  the  Allegheny  Mountains,  between  Altoona  and 
Conemaugh,  has  been  planned  for  some  time  by  the  Pennsyl- 
vania R.R.  officials.  President  Rea  in  his  recent  annual  report 
stated  that  the  only  work  done  during  the  year  on  the  project 
was  the  continuation  of  detail  surveys,  the  designing  and 
construction  of  the  type  of  electric  locomotives  required,  and 
obtaining  the  experience  of  other  railways  in  the  use  of 
electric  traction  for  heavy  freight  and  passenger  trains.  He 
intimated  that  the  carrying  out  of  the  improvement  would 
be  postponed  until  the  present  period  of  high  cost  of  con- 
struction   material    and    scarcity    of    labor    had    passed. 
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liuiiana  Han  a  Stale  Highway  CunimiHHion,  created  on  Mar. 
6,  composed  of  four  members  appointed  by  the  Governor. 
The  salary  is  $600  a  year  each.  The  Commission  is  to  select 
the  state  highway  engineer  and  to  fix  his  salary,  but  in  no 
case  shall  the  overhead  expense  exceed  $.')0,000  a  year.  The 
state  money  for  the  Highway  Commission's  woi-k  Is  to  include 
.$100,000  from  the  general  state  fund  this  year  and  $.500,000 
in  1918,  to  which  will  be  added  the  inheritance  tax  collected 
annually  by  the  state,  approximating  $400,000.  In  addition  to 
this  money  the  United  States  Government  will  add  an  equal 
amount  up  to  and   including  the   year  1920. 
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PERSONALS 


engineer  in  charge  of  construction  at  Potsdam,  N.  Y.  Mr. 
Slocum  was  resident  engineer  for  the  Cedars  Rapids  Power 
and  Manufacturing  Co.  during  the  construction  of  the  large 
Cedars  development  -near  Montreal.  He  was  then  in  charge 
of  construction  for  the  Northern  New  York  Power  Corjiora- 
tion,  and  more  '  recetitly  represented  the  Shawinigan  Water 
and  Power  Co.  as  resident  engineer  during  the  completion 
of  the  Grand'  Mere  development  of  the  Laurenticle  Power 
Co.,  after  the  Shawinigan  company  acquired  an  interest  in 
the  Laurentide  concern.  In  earlier  years  he  had  been  asso- 
ciated with  Viele,  Blackwell  &  Buck  on  the  Great  Western 
and    Appalachian    hydro-electiic    projects. 
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J.  R.  ^MIi»  has  been  appointed  A.ssislant  lOngineei',  State 
Highway  Department   of  Missouri. 

J.  P.  Davis  has  been  appointed  Assi.slaiit  lOngineer,  State 
Highway    Department    of    Missouri. 

\V.  A.  Freret  has  opened  offices  as  a  contracting  engineer 
in  Windsor,  Colo.  He  will  specialize  in  drainage  and  tile 
work. 

David  A.  Decker,  for  the  past  six  years  Assistant  City 
Engineer  of  Norfolk,  Va.,  has  resigned  to  become  associated 
with   Gilbert   C.    White,    consulting   engineer,    Durham,    N.    C. 

L.  D.  Lea,  former  City  Engineer  of  Lead,  S.  D.,  has  re- 
signed to  become  Chief  Engineer  in  charge  of  the  Engineer- 
ing Department    of   the    Export    Service    Corporation,    Chicago. 

Oscar  F.  Dulstroni  has  been  appointed  Engineer  of  Bridges 
of  the  Chicago  &  Northwestern  Railway  Co.  Mr.  Dalstrom 
was  graduated  from  Rensselaer  in  1901  and  has  been  with 
the    railway    several    years. 

<;.  N.  Toops,  Assoc.  M.  Am.  Soc.  C.  E.,  formerly  Assistant 
Engineer  with  the  Missouri,  Oklahoma  &  Gulf  Railway  Co., 
has  been  appointed  Engineer  of  Maintenance-of-Way,  with 
offices   at    Muskogee,    Okla. 

«',  S.  Bilyeii,  Assoc.  M.  Am.  Soc.  C.  E.,  formerly  with  Hil- 
dreth  &  Co.,  engineers.  New  York  City,  has  become  asso- 
ciated with  the  Gulick-Henderson  organization  of  inspecting 
engineers.    New    York    City. 

Harry  J.  Chillis  has  resigned  as  Chief  Engineer  of  Power 
and  Lines  of  the  United  Traction  Co.  of  Albany,  N.  •  Y.,  to 
become  head  of  the  electrical  department  of  the  Chateaugay 
Ore   and   Iron    Co.,   Lyon   Mountain,   N.   Y. 

Herbert  A,  Meyer,  for  four  years  Private  Secretary  to 
Franklin  K.  Lane,  Secretary  of  the  Interior,  has  been  ap- 
pointed Assistant  Secretary  of  the  Interior.  He  will  have 
administrative  charge  of  the  Alaskan  Ry.  Mr.  Meyer  is  30 
years   old   and    a   native    of   Ohio. 

Krnest  S.  Alderniau,  Jun.  Am.  Soc.  C.  E.,  formerly  United 
States  Junior  Highway  Engineer,  Department  of  Agricul- 
ture, Washington,  D.  C,  has  been  appointed  Supervising 
Engineer  on  the  expenditure  of  a  $500,000  bond  issue  passed 
by    Beauregard    Parish,    De    Ridder,    La. 

Ho^vard  V.  Weiss,  whose  resignation  as  Director  of  the 
Forest  Products  Laboratory  of  the  United  States  Forest 
Service  takes  effect  Apr.  1,  has  become  associated  with  the 
C.  F.  Burgess  Laboratories,  Madison,  Wis.  Mr.  Weiss  will 
direct    the   division    relating   to   wt)Od   products. 

Hiigrli  Li.  Conway,  for  the  past  three  years  Principal 
Assistant  Engineer  in  charge  of  the  Street  and  Sewer  Divi- 
sion, Cincinnati,  has  resigned  to  become  General  Manager 
of  the  Citizens'  Road  Preserving  Co.  Mr.  Conway  Avas 
graduated    from    the    Ohio    State   University    in    1896. 

E.  D.  Killtiirn,  Assoc.  Am.  Inst.  B.  E.,  formerly  Manager 
of  the  Power  Department  of  the  New  York  office  of  the 
Westinghouse  Electric  and  Manufacturing  Co.,  has  been 
appointed  District  Manager,  to  succeeed  W.  S.  Rugg,  whose 
cliange  of  service    is  noted  elsewhere   in   this   column. 

AV.  S.  Ruse,  M.  Am.  Inst.  E.  E.,  formerly  District  Managei- 
of  the  New  York  office  of  the  Westinghouse  Electric  and 
Manufacturing  Co.,  succeeds  Charles  S.  Cook  as  Manager  of 
the  Railway  Department,  with  headquarters  in  East  Pitts- 
burgh. Mr.  Rugg  was  born  in  Broadhead,  Wis.,  and  is  a 
graduate    of    Cornell. 

.\.  W.  Graham,  formerly  Chief  Executive  Officer  of  the 
Park  Department  of  Kansas  City,  Mo.,  has  been  appointed 
State  Highway  Engineer  of  Missouri.  After  graduation  from 
the  Missouri  University  in  1908,  Mr.  Graham  went  with 
Waddell  &  Harrington,  and  later  was  Assistant  County  En- 
gineer of  Jackson   County. 

H.  S.  Slocum  has  joined  the  Engineering  Department  of 
the    Aluminum    Company    of    America    and    will    be    resident 


James  10.  Gardner,  City  Engine»-r  of  Napa,  Calif.,  died  re- 
cently   in    Oakland. 

Jolin  ('.  Wills,  a  mechanical  engineer,  died  in  Detroit  on 
Mar.   16,  at  the  age  of  81   years. 

R.  J.  iMaloney,  engineer  in  the  Bureau  of  Sewers,  New 
York    City,    died    in    Brooklyn,    N.    Y.,    on    Mar.    19. 

Robert  J.  Gillesiiie,  Vice  President  of  the  T.  A.  Gillespie 
Co.,  New  York  City,  died  in  Millvale,  Penn.,  on  Mar.  20,  at 
the   age   of   47   years. 

William  H.  Rosrers,  a  consulting  engineer,  d^ed  at  his 
home  in  Philadelphia  recently,  at  the  age  of  78  years.  He 
was    formerly    Superintendent    of    the    Cramps*    shipyard. 

John  Bacon  AVood,  a  retired  dock  builder,  died  at  his 
home  in  Brooklyn,  N.  Y.,  on  Mar.  20,  at  the  age  of  90.  His 
largest  contract  is  said  to  have  been  the  docks,  basin  and 
bridge   of   the   Gowanus   Canal,   Brooklyn. 

John  Kasson  Howe,  Director  and  Eastern  sales  represen- 
tative of  the  Osgood  Co.,  Marion,  Ohio,  died  at  his  home  in 
Albany,  N.  Y.,  on  Mar.  4,  from  angina  pectoris.  He  organ- 
ized the  Osgood  Dredge  Co.  in  1883,  which  company  obtained 
the  original  patents  on  the  boom-type  dredge.  He  served  as 
Secretary  and  Treasurer  of  that  concern  until  its  consolida- 
tion with  the  Osgood  Co. 

Daniel  Wheeler  Bo^vmau,  M.  Am.  Soc.  C.  E.,  consulting 
engineer  for  the  Phienix  Iron  Co.,  died  on  Mar.  13.  He  was 
born  in  New  Bedford,  Mass.,  in  1844,  and  was  graduated  in 
civil  engineering  from  Cornell  University.  His  first  work  was 
with  Capt.  James  B.  Eads  at  the  mouth  of  the  Mississippi 
River,  directly  under  Elmer  L.  Corthel,  late  president  of  the 
American  Society  of  Civil  Engineers.  In  1S76  he  became 
connected  with  Clarke-Reeves  &  Co.,  now  the  Phoenix  Bridge 
Co.,  resigning  in  1885  to  go  to  Florida  on  the  inspection  of 
biidges  for  the  Southern  Railway  Co.  For  a  short  time  he 
was  connected  with  the  Boston  Bridge  Works,  but  in  1894 
returned  to  Phcenixville  In  the  engineering  office  of  the 
Phcenix  Iron  Co.,  under  H.  H.  Quimby,  then  chief  engineer. 
About  1896  he  resigned  from  the  Phcenix  Iron  Co.  and  entered 
into  the  structural  fabricating  business  in  Chicago,  returning 
to  the  Plicjenix  Iron  Co.  in  1898,  and  becoming  Chief  Engineer 
two  years  later.  In  1914  he  resigned  and  was  made  Consulting 
Engineer,  in  which  office  he  continued  uiitil  the  time  of  bis 
death. 


ENGINEERING  SOCIETIES 


ST.   LOiriS   RAILWAY   CLUB. 

Apr.  13.     Secy.,  B.  W.  Frauenthal,  Union  Station,  St.  Louis. 
DETROIT    ENGINEERINC;    SOCIETY. 

Apr.  21.     Secy.,  D.   V.  Williamson,    46   (^rand   River  Ave.,   W., 
Detroit. 
SOUTHWESTERN    ELECTRICAL   AND   GAS   ASSOCIATION. 
Apr.    26-28.      In    Dallas.      Secy.,    H.    S.    Cooper,    405    Slaughter 
Building,    Dallas,    Tex. 

The  .Astoria  (Ore.)  Society  of  KnK-ineer.s  was  organized 
recently  in  that  city  with  12  members.  Tlie  new  organization 
will  be  affiliated,  with  the  Oregon  Society  of  Engineers.  The 
officers  are:    President,  A.   C.   Rose;   secretary,   W.  A.   Hanston. 

The  National  .Association  of  Manufacturers  will  hold  a 
meeting  on  Thursday.  Mar.  29,  at  2  p.m.,  at  the  Waldorf- 
Astoria.  The  subject  of  the  meeting  will  be  "Chile  as  a  Field 
for  Manufacturers  and  Investors,"  by  the  Hon.  Jose  A.  Del 
Campo  F.,   otiicial  delegate  of  the  Chilean   Government. 

The  -Vmerienn  Society  of  Mechanical  Rnsineers  will  hold  its 
spring  meeting  in  Cincinnati,  May  21  to  24.  A  feature  will 
be  a  joint  session  on  May  22  with  the  National  Machine  Tool 
Builders'  Association,  at  which  papers  will  be  presented  on 
employees'  service  work  and  industrial  education  as  de\  •  1- 
oped  in   Cincinnati 
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i          Appliances   and    Materials         | 
L I 

Sii|i|M>r<    liiNtTtN   r«»r  roiH-rc«<«   Work 

Ah  a«ljus(i\l>l(>  iiisoi-t.  proviiilnn  suiiport  or  rjiHtiiilnn  lOr 
nuicliliicry  or  llx(iin>.s  In  foiicrctc,  hn.s  riTciitly  1u'»mi  iiiniU.tcl 
l)y  til.-  Modiim  Mai-liiii.-  Co.,  of  M,.,1Imii.  Olilo.  It  hius  llir  form 
ol'  a  tiiiiuatid  pyramidal  box  with  i-uvs*  on  tlio  faco  for  naillnn 
to   I'onns  and   holding   in   placi'   during    poiitiniL;.      Tin-   device    l.s 


^/^fmLm 


,Mi:i>lXA    INSIJUTS    von    FASTIOXIXn     IMACMUNMOKY    TO 
CONCRETK  WDHK 

shown  assembled  and  broken  in  the  accompanying-  view.  For 
linal  use  a  special  nut  is  slipped  in  edgewise  and  tipp.nl  over. 
Nuts  are  easily  removed.  A  solid  insert  of  similai-  shape  is 
also  made  by  the  same  concern. 

*  *      * 

Patented    A.H|iliaIt-Sau<I    Piiveiiient,    "Bitosaii" 

ratenls  have  been  issued,  and  others  are  pending',  covering 
a  method  of  constructing  a  sand-asphalt  pavement,  which  it 
is  claimed  has  been  used  with  success  in  Falmouth,  Mass. 
The  new  type  of  pavement  is  known  V)y  the  trade  name  of 
"Kitosan."  and  the  patents  are  controlled  by  the  United  States 
Asphalt  Refining  Co.,   90  West  St.,  New  York  City. 

The  Bitosan  pavement  consists  of  two  (or  sometimes 
tliree)  courses.  The  foundation  course,  or  base,  is  a  hot 
mixtui-e  of  Bitosan  asphaltic  cement  and  mineral  aggreg-ate 
of  sand  or  gravel.  The  second,  or  wearing  course,  is  a  pi-op- 
erly  graded  sand  aggregate  and  a  special  asphaltic  mastic  or 
filler  consisting  of  "Bitosan  surface  asphalt"  and  a  finely 
pulverized    material    incoi-porated    with    it. 

After  the  foundation  course  is  laid,  it  is  immediately 
compressed  with  a  tandem  roller  and  then  protected  from 
dust  and  sand  by  a  covering.  After  the  base  is  roughened, 
the  wearing  surface  l.s  immediately  added  and  rolled.  The 
sand  to  be  used  in  construction  must  be  analyzed  and  passed 
upon  by  a  laboratory  maintained  by  the   patentees. 

*  *      * 

^luiutenance  Road  Roller  -with   Scarifier 

A  type  of  small  three-w^heel  steam  roller,  known  as  a 
maintenance  roller,  has  been  introduced  Into  this  country  from 
England,  where  it  has  been  in  successful  use  for  a  number  of 
years.  The  distinctive  feature  of  this  maintenance  roller  is 
the  scarifier  attachment  on  one  of  the  rear  driving  wheels. 
This  is  in  the  form  of  a  yoke,  as  shown  in  the  accompanying 
illustration,  which  can  be  tipped  to  make  the  teeth,  or  prongs, 
dig    into  the   roadway,   while  traveling  in   either   direction. 

It  is  claimed  that  this  attachment  will  loosen  and  break  up 
water-bound   macadam    that   has   been   treated   with   heavy   oil 


and  ha-v  a  thick  crust.  It  haH  been  used  for  this  i)urpo«e  by 
.several  .\ew  Knglnnd  cItieH.  and  two  of  these  rollers  are  now 
c.wiie.l  by  the  Massachii.sitt.s  State  Highway  Commission.  One 
oC  iliem  was  exhibited  at  the  recent  Oood  Uoads  Show  In 
.Meeh.nilcH  Hall,  Hoston.  The  rollers  are  made  ].>•  (he  Buffalo 
Spriiigtleld  Roller  Co.,  Springfield,  Ohio. 
•      *      * 

Heated   Water  'I'aiikN   for  ltaiI>vayH   In   <'old  i'llmaleN 

Tile  heati'd  tank  for  railway  water  stations,  shown  in  the 
accompanying  drawing,  is  being  designed  for  districts  where 
very  low  temperatures  are  experienced  and  wheie  water  from 
lee-cold  rivers  is  delivered  to  the  tank.  It  Is  known  as  tlic 
"Canadian  special"  tyi)e  and  is  built  b.v  the  Chicago  Bridge 
and   Iron   Works,   of  Clilcago. 

To  prexent  accumulation  of  ice  inside  the  tank,  a  heating 
chambei-  is  j)rovided  under  the  (i-fl.  riser  jjipe.  by  raising  the 
riser  about  7  ft.,  giving  ample  room  for  a  stove.  The  smoke 
and  gases  are  carried  off  by  an  S-iri.  wrouglit-iron  pii)e  »'X- 
tending  tluough  the  tank  and  roof.     A  .'.-in.  air  si)ace  is  formed 
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by  a  frost  casing  built  of  two  layers  of  dressed  and  matched 
lumber,  with  building  paper  between  them.  In  this  space 
circulates  hot  air  from  the  chamber,  and  in  this  way  the  en- 
tire height  of  the  riser  is  warmed.  Heated  air  from  the 
chamber  is  delivered  also  into  the  top  of  the  tank  by  means 
of  6-in.  wrought-iron  pipe  extending  above  the  water  line, 
thus  preventing  the  formation  of  surface  ice.  A  wood  roof 
inside  the  steel  roof  assists  in  retaining  the  heat  in  the  space 
above  the  water.  No  trouble  from  corrosion  of  the  wrought- 
iron  smoke  pipe  has  been  found.  To  avoid  the  ice  troubles 
experienced  with  valves  operated  by  overhead  levers,  the 
valve  is  operated  from  below  by  mechanism  which  is  con- 
tained within  the  riser.  The  heating  pipes  are  placed  as 
closely  as  possible  to  the  outlet  valve  and  its  operating 
mechanism.  A  fender  or  conical  grating  is  placed  above  the 
top  of  the  riser,  so  that  even  if  the  water  is  allowed  to  get 
low  in  the  tank,  ice  cannot  clog  or  damage  the  valve  mechan- 
ism. The  valve  cap  is  cast  solid,  and  the  annular  recess  for 
the  rubber  seat  is  machined,  thus  getting  a  tighter  fit  than 
when  tlie  recess  is  cored  in  the  casting. 


Iii(Ji:i   Ink   ^^olveut 

A  fluid  for  cleaning  drawing  ink  from  tracing  cloth,  with 
the  trade  name  "Rasindia."  is  being  made  by  Anderson  &: 
Furman,  110  West  40th  St.,  New  York  City.  It  is  claimed  that 
it  leav'es  no  trace  of  the  ink  and  does  not  affect  the  tracing 
cloth.      It    is    rubbed    on   witH    a    saturated    cloth. 
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